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Application Number

Title of Invention | Suspend Resume for UEs with LTM related configuration

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2:

] Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Inventor Information:

Inventor 1 Pans

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Icaro Leonardo Da Silva

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City |Solna Country of Residence i SE

Mailing Address of Inventor:

Address 1 Bergshamra Allé 175

Address 2

City Solna ‘ State/Province 1

Postal Code 17077 | Countryi SE

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Pontus Wallentin

Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service

City |Linkdping Country of Residence | SE

Mailing Address of Inventor:

Address 1 Trastgatan 3
Address 2

City Linkdping ‘ State/Province ]
Postal Code 582 39 } Countryi 1 SE

Inventor 3
Legal Name
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Stefan Wager
Residence Information (Select One) () US Residency () Non US Residency () Active US Military Service
City Espoo Country of Residence i Fi

Mailing Address of Inventor:

Address 1 Overgardsvagen 41 D

Address 2

City Espoo | State/Province ]

Postal Code 02360 \ Countryi Fl

Inventor 4

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

loanna Pappa

Residence Information (Select One) () US Residency () Non US Residency () Active US Military Service
City |Stockholm Country of Residence | SE
Mailing Address of Inventor:

Address 1 Fatburs Brunnsgata 11, 3tr

Address 2

City Stockholm l State/Province ]

Postal Code 118 28 } Countryi SE

Inventor 5 B

Legal Name

Prefix| Given Name Middle Name Family Name Suffix

Antonino Orsino

Residence Information (Select One) () US Residency  (¢) Non US Residency () Active US Military Service

City |Kirkkonummi Country of Residence | FI

Mailing Address of Inventor:

Address 1 Pranglintie 8 B
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All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 102721
Email Address official@mbhiplaw.com ~ Add Email

Application Information:

Title of the Invention Suspend Resume for UEs with LTM related configuration

Attorney Docket Number| 1009-6397 / P109171US01 Small Entity Status Claimed [ ]|
Application Type Provisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 4 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.S.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country 7
filed application

Publication Information:
[[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.
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Please Select One: (®) Customer Number (O Us Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 102721

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status Remove

Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)i the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

16, 2013, will be examined under the first inventor to file provisions of the AlA.
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Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application {see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or muitilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1.

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search resuits from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be
identified in this section.

(O Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

@ Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here.

Organization Name Telefonaktiebolaget LM Ericsson (publ)

Mailing Address Information For Applicant:

Address 1 SE-164 83

Address 2

City Stockholm State/Province
Countrf SE Postal Code
Phone Number Fax Number
Email Address official@mbhiplaw.com

Additional Applicant Data may be generated within this form by selecting the Add button.

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assignment recorded by the Office.
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Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. ]

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Countryi Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Si g nature: _Remove

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature [/Michael D. Murphy #44958/ Date (YYYY-MM-DD)| 2023-08-11

First Name | Michael D. Last Name Murphy Registration Number | 44958

Additional Signature may be generated within this form by selecting the Add button.

EFS Web 2.2.13



PTO/AIA/14 (01-22)
Approved for use through 05/31/2024. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB conirol number.

. Attorney Docket Number
Application Data Sheet 37 CFR 1.76

1009-6397 / P109171US01

Application Number

Title of Invention | Suspend Resume for UEs with LTM related configuration

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent
application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information
is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S.
Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1 Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative
tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

3 Arecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom
the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform
a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,
to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S5.C. 181)
and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(q)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an
inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of
records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

8.  Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.
122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes
aware of a violation or potential violation of law or regulation.
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SUSPEND RESUME FOR UEs WITH LTM RELATED CONFIGURATION
INTRODUCTION
[94091] In NR, & UE in RRC_CONNECTED receives RR{URelease message including a

saspendConfig to suspend its conpection and to enter RRC_INACTIVE, as shown below for
the case of a split architecture, in which a gNodeB is split in two parts connected via an
interface (F1AP): a Central Unit (CU) and at least one Distributed Unit, Below we show the

steps between the UE, the gNB-DU (or stroply DU) and the gNB-CU {or simply CU):

3. RRCRelease {suspendConfig) 1 UE CONTEXT RELEASE COMMAND

3. UE CONTEXT RELEASE COMPLETE

Figure I RRC_CONNECTED to RRC INACTIVE traunsition

0. At first, the gNB-CU determines that the UE is to enter into RRC inactive mode
{RRC_INACTIVE}, i.e., transition to RRC_INACTIVE from the RRC connected mode
{RRC_CONNECTED).

1. The gNB-CU generates RRCRelease message which includes a suspend configuration towards
UE {suspendConfigl. The RRT message is encapsulated in UE CONTEXT RELEASE COMMARND
message sent to the gNB-DU,

2. The gNB-DU forwards the ARCRelease meassage to the UE, upon which the UE enters
RRC_INACTIVE and store information in the UE inactive AS Context.

3. The gNB-DU responds with UE CONTEXT RELEASE COMPLETE message.

(34621 A UE in RRC_INACTIVE may transition to RRC_CONNECTED in an RRC
resume procedure, as shown below for a split architecture, with the UE context fetched from
the last serving gNodeb (a last serving target gNedeB-CU, not shown ia the figure below) in

which the UE has been suspended.
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i CE E i £NB-DU E gNE-{'0 !

2. Paging 1 PAGING

3. RRCResumeRequest

8. RRCEesume/RRCReject/ RECSetip/
RRCRelease 7.0 RRC MESSAGE TRANSTER

& <&
o 4

9. RRCResumeComplieie/RRCSetpComplete | 10, UL RRC MESSAGE TRANSFER

Figure 2 RRC_INACTIVE to RRC_CONNECTED transition

[8493] When the connection is to be resume, the {ollowing steps at the target CU and the

sarget DU are performed:

1.

2.

i data is received from the 5G Core {56}, the gNB-CU sends PAGING message to the gNB-DU.

The gNB-DU sends Paging message to UE,

NOTE:  Steps 1 and 2 only exist in casa of DL data arrival.

3.

[¥2]

o

The UE sends RRCResumeReguest message either upon RAN-based paging, UL data arrival or
RNA uypdate.

The gNB-DU includes RRCResumeRequest in a non-UE associated INITIAL UL RRC MESSAGE
TRANSFER message and transfer to the gNB-CU.

. For UE Inactive to UE Active transitions {i.e. from RRC_INACTIVE to BRC_CONNECTED),

excluding transitions due to signalling exchange only, the gNB-CU allocates gNB-CU UE FIAP ID
and sends UE CONTEXT SETUP REQUEST message to gNB-DU, which may include SRB iD{s) and
DRB iD{s} 1o be setup, CellGroupConfig storad in gNB-CU or retrieved from the old NG-RAN
node may alse be included. in case of NG-RAN sharing, the gNB-CU includes the serving PLMN
{2 {in case of SNPNs the serving NID},

The gNB-DU responds with UE CONTEXT SETUP RESPONSE message, which contains
RLC/MAC/PHY configuration of SRB and DRBs provided by the gNB-DU.

The gNB-CU generates RRCResume message towards the UL, The RRC message is
encapsulated in DL RRC MESSAGE TRANSFER message together with SRBiD.
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8. The gNB-DU forwards RRC message to the UE either over SRB0 or SRB1 as indicated by the
SREB D,

5. The UE sends RRCResumeComplete message to the gNB-DUL

10. The gNB-DU encapsulates RRC in UL RRC MESSAGE TRANSFER message and send to the gNB-
CU.

L/L2-trispered mobility, also referred to as lower laver triggered mobility or “LTM”

[6004] Until Release 17, serving cell changes for & UE were triggered by Laver 3
measurements and carried out via RRC signaling. Layver 3 based mobiity involved
reconfiguration of upper layers of the radio protocol stack, e.g., the RRC and/or PDCP layers,
and/or resetting of the lower layers, e.g., MAC and/or PHY layers. L'TM offers a mechanism
for retaining the upper-layer configuration and minimizing changes to the lower-layer
configuration. Here, an example control-plang protocol stack inchades the RRC layer, with a
PDCP layer below it, a RLC Jayer below the PDCP layer, a MAC layer below the RLC layer,
and a PHY layer below the MAC layer. Continuing the example case, the PHY layer is
considered Layer 1, while Layer 2 includes the MAC, RLC, and PDCP layers, with Layer 3
inchuding the RRC layer.

[8985] A basic principle with LTM is that the UE is configured by the network with an
RRC configuration per LTM candidate cell, sometimes also known as a LTM candidate cell
confliguration. Such a LTM candidate cell configuration may be in the form of an
RRCReconfiguration message or one or more [Es/ fields/ parameters such as CellGroupConfig.
The UE performs measurements on these LTM candidate cells and transmits corresponding
measurement reports o the network. The network then triggers the execution of a LTM cell
switch procedure in the UE by transmitting a lower layer signal (such as a MAC CE or DCH,
sometimes also referred to as a LTM cell switch command, to the UE, which then connects to
the target cell and switches w a LTM candidate cell configuration.

18086] The stage-2 signaling in the latest version of the rumning CR {or TS 38.401 is shown

below for intra-DU and inter-DU {21
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Figure 3 Intra-gNB-DU LTM

The UE sends a MeasurementReport message (L3 measurement resuit for further study
{FFS}} to the gNB-DU containing measurements of neighboring celis. The ghB-DU sends
an UL RRC MESSAGE TRANSFER message conveying the received MegsurementReport
message to the gNB-CU,

The gNB-CU determines 1o initiate LTM configuration,

The gNB-CU sends a UE CONTEXT MODIFICATION REQUEST message to the gNB-DU

containing one target candidate cell D,

if the gNB-DU accepts the request of LTM configuration, it responds to the gNB-CU with
a UE CONTEXT MODIFICATION RESPONSE message including the generated lower laver

RRC configurations for the accepted target candidate cell,

FFS for Step 3 and Step 4: either a single or multiple UE Context Modification
procedure{s) should be used.
The gNB-CU sends a DL RRC MESSAGE TRANSFER maessage to the gNB-DU, which

includes the generated RRCReconfiguration message with the LTM configuration.

FFS: whether itis DL RRC MESSAGE TRANSFER message or UE CONTEXT MODIFICATION
REQUEST message.
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i6.

i1

12,
13,

14,

15.

The gNB-DU forwards the received RRCReconfiguration message to the UE,
The UE responds to the gNB-DU with an RRCReconfigurationComplete message,

The gNB-DU forwards the RRCReconfigurctionComplete message to the gNB-CU via an
UL RRC MESSAGE TRANSFER message.

FFS: whether itis UL RRCMESSAGE TRANSFER maessage or UE CONTEXT MODIFICATION
RESPONSE message.
The UE sends the lower layer measurement result 1o the gNB-DU. The gNB-DU decides

to executs LThM.

The gNB-DU sends the LTM command to the UE.

WA: The gNB-DU sends the LTM CELL CHANGE NOTIFICATION message to the gNB-CU

to indicate the initiation of the LTM command to the UE including the target cell ID.
FFS: How the target gNB-DU detects the UFE access.
The target ghB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target Cell D

The ghiB-CU may send the UE CONTEXT MODIFICATION message to the gNB-DU torelease the

resources of prepared celis,

The gNB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message.
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Figure 4 inter gNB-DU LT™M

The UE sends a MeasurernentReport message {L3 measuremeant result FFS) to the
sgurce gNB-DU containing measurements of neighboring ceils. The source gNB-DU
sends an UL RRC MESSAGE TRANSFER message conveying the received
MeasurementReport message to the gNB-CU.

The gNB-CU determines to initiate LTM configuration.

The gNB-CU sends a UE CONTEXT SETUP REQUEST message to the candidate gNB-DL,
containing one target candidate cell ID.

if the candidate gNB-DU accepts the request of LTM configuration, it responds to the
gNB-CU with a UE CONTEXT SETUP RESPONSE message including the gensrated lower

layer RRC configuration for the accepted target candidate cail,

The gNB-CU sends a DL RRC MESSAGE TRANSFER message to the source gNB-DU, which

includes the generated RRCReconfiguration message with the LTM configuration.

FFS: whether itis DL RRC MESSAGE TRANSFER message or UE CONTEXT MODIFICATION
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REQUEST message.

§. The source ghB-DU forwards the received RRCReconfiguration message to the UE,
7. The UE responds to the source gNB-DU with an RRCReconfigurationComplete message.

8. The source ghNB-DU forwards the RRCReconfigurationComplete message to the gNB-CU
vig an UL RRC MESSAGE TRANSFER message.

FFS: whether itis UL RRCMESSAGE TRANSFER maessage or UE CONTEXT MODIFICATION
RESPONSE message.

3. The UE sends the lower layer measurement result to the source gNB-DUL
10, The source gNB-DU decides to execute LTM to a candidate target cell.

FFS: Notifying the LTM triggering decision to the other nodes as weil.
11, The source gNB-DU sends LTM command to the UE.

Editer's note: The LTM command needs to be updated according to RAN2’s discussion,

12. WA: The source gNB-DU sends the [TM CELL CHANGE NOTIFICATION message to the
gNB-CU to indicate the initiation of the LTM command to the UE including the target
cell 1D,

13. FFS: how the target gNB-DU detects the UFE acress.

14. The target gNB-DU sends the ACCESS SUCCESS message to the gNB-CU with the target
cell 1D,

15, The gNB-CU may send the UE CONTEXT RELEASE COMMARND message to the source

gNB-DU to release the resources of prepared cells,

i8. The source gNB-DU responds with a UE CONTEXT RELFASE COMPLETE massage.

UL ore-syne with LTM candidate cellis)

[6007] In order to support a Random access Channel (RACH)-less procedure (e, an LTM
cell switch in which the UE does not need to transmit a RACH preamble), the network can
configure the UE to perform ap UL pre-sync {pre- synchromyzation), which may also be calied
a Timing Advance (TA) acquisiion procedure, by trapsmitling a preamble to an LTM
candidate cell (time/ frequency domain RACH resource(s)) which enables a Candidate DU to
calculate a TA value to be applied by the UE and provided to the UE in an LTM Cell Switch
Command (e.g. MAC CE), so that the UE is considered to be UL synchronized {or UL synched)

without the need o perform a randorn access procedure at the time of the LTM cell switch.

-~
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{6098} The below diagram illustrates some steps of the TA establishment procedure as

proposed by the Ericsson contribotion R2-2306011 [1]:

S-DU oy cou |

1. 13 Mzasurarnsat cuntred and regort

5. DL HRC MESSAGR TRANSEER (3

7. RRCRsronfiguraticnComglete

Figure 5 Sigoaliog flow for intee-DU L'TM coofigoration with TA establistoncnt eonfignratios and

triggering

[600%] As proposed in |1}, the configuration of TA establishment should be only triggered
by the CU te., only CU-initiated TA acquisition procedure should be supported, as the CU
knows which L'TM candidate cells would be UL syne or not with each other. There are at least
two different points in time in which the CU wiggers the TA establishment procedure:

i} when an LTM candidate is being configured or;

i} at a later moment, an LTM candidate cell for which a TA value is unknown.
{30147 For the first case, the CU determines to configure an LTM candidate cell of a C-
DU based on L3 measarement reports. Assauming that the CU is aware which LTM candidate
cells are UL syne or not with the UE’s current serving cell, the CU may also inclode in the UE
CONTEXT SETUP REQUEST to a C-DU the request for configuring an LTM candidate celi
and a request for initiating a time alignment acquisition procedure associated to the requested

L'FM candidate cell{s). The case in which the CU may request to initiate the TA establishment
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procedure to a C-DU is (it) when an LTM candidate cell is alrsady configured e.g., in response
o L3 measurements, but s TA valoe is not known. In that case, as a context already exists in
the C-DU, the request for initiating the TA establishment procedure may be included in a UE
Context Modification Request.

{6031} if the C-DU accepts the request for initiating the TA establishiment procedure, the
C-DU responds to the CU with a UE CONTEXT SETUP RESPONSE message including a
randor sccess (RA) configuration for the TA establishment, where this configuration should
include at least Random Access Preambie indices and RACH occasions with the associated
SSB indices for each LTM candidate cell configured for TA establishunent as agreed by RANI.
Thus:

- The RACH configuration for the TA establishment procedure includes Access
Preambile indices and RACH occasions with the associated 5SB indices for each LTM
candidate cell configured to perform a TA establishment procedure.

- the C-BU accepts the request for imtating a TA establishment procedure, the C-DU
sends to the CU a dedicated RACH configuration for the TA establishment procedure
{e.g., in UE Context Setup Response and UE Context Modification Response).

{0012} When the CU receives from the C-DU the RACH configuration for the TA
establishiment procedure, the CU encapsulates i in an RRC configuration o be provided to the
UE. Tnn case the TA establishment is being configured when an LTM candidate is being added,
the C1] also needs to generate an RR{ mesasage to include the overall LTM configuration {e.g.,
a full RRCReconfiguration message), so the RACH configuration for the TA establishment
may be included in the same RRC message. A further option is that in case the TA
establishment is being configured for an LTM candidate cell already configured at the UE, the
CU may also generate an RRC message to modify the LTM configuration, so the RACH
configuration for TA establishment may be included in the same RRC message.

{8013} Thas, the UE receives the RACH configuration for the TA establishment procedure
within the same RRCReconfiguration message that s used for adding or modifying an LTM

candidate cell configuration.

DL pre-syne with LTM candidate cell(s)

18014} RAN1 has agreed that an indication of a beam or a TCE state {e.g. a TCl state index
or some form of TCE identifier) will be inciuded in the LTM cell switch command (.e. MAC
CE indicating the UE w perforro LTM cell switch to an LTM candidate cell), with the intention
that the UE identifies a TCI state of the LTM candidate cell during L'TM cell switch. In

addition, RAN1 has also agreed that the UE may receive the indication of a TCH state of an
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LTM candidate cell even before the LTM cell switch command is received, in a procedure
which is sometimes called DL pre-sync with LTM candidate cell{s), since the TCI state 1D
provided even before the LTM cell switch command.

[6015] An example of a signaling flow between CU, 5-DU and C-DU is provided below

5  forthe case in which the TCI state ID for an LTM candhdate 18 included in a MAC CE received
by the UHE for pre-activating a TCI state before the reception of an L'TM cell switch comymand,
as proposed in (2]
VE | s-DU ¢pu
1. 13 Measurement Control and Reports ]
2.4T™ Ccz;ﬂguration
Decision
3. UBE CONTEXT SETUL REQUEST
4. UE CONTEXT SETUP RESPONSEE
i
8. UL RRC MESSAGE TRANSFER (RRCRacontigurationCompiete}
Figure & DL pre-sync and provision of TCI state 1D of a candidate before as L'TM cell switch command
10 30FPP Dual Connectivity

[0016] in 3GPP Rel-12, the LTE feature Dual Connectivity (DC) was introduced, to ensgble

the UE to be connected in two cell groups, each controlled by an LTE access node, eNBs,

10
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labelled as the Master eNB, MeNB and the Secondary eNB. SeNB. The UE still only has one
RRC connection with the network. In 3GPP, the Dual Connectivity (D) solution has since
then been evolved and is now also specified for NR as well as between LTE and NR. With
introduction of 3G, the term MR-DC (Mulii-Radio Dual Connectivity, see also 3GPP TS
37.340) was defined as a generic term for all dual connectivity options which inchudes at least
one NR access node. Using the MR-DC generalized ternunology, the UE is connected in a
Master Cell Group (MCG), controlled by the Master Node (MN), and in a Secondary Cell
Group (5CG) controlled by a Secondary Node (SN

{66171 Farther, in MR-DC, when dual connectivity is configured for the UE, within each
of the two cell groups, MCG and SCG, carrier aggregation may be used as well, In this case,
within the Master Cell Group, MCG, controlled by the master node (MN), the UE may use one
PCell and one or more SCell(s). And within the Secondary Celi Group, SCG. controlled by the
secondary node (SN}, the UE may ose one Primary SCell (PSCell, also known as the primary
SCG cell in NR) and one or more SCell{s). This combined case is illustrated in Figure 7. [n
NR, the primary cell of a master or secondary cell group is sometimes also referred to as the
Special Cell (SpCelly. Hence, the SpCell in the MCTG is the PCell and the SpCell in the SCG s
the PRCelL

(0818} A special case of MR-DC is when both the MCG and the SCG use NR. This case

is also known as NR Dual Connectivity, NR-DC

Master Node

{MNG Sacordary
N Node {SN)

Mastar Coll Groun (MOGY o

e Benandary Celf Sroup (3CE}

Figure 7. Illusiration of dual connectivity combined with carrier aggregation in MR-DC

16019} There currently exist certain challenge(s). One problem addressed by the
techniques disclosed herein is reducing or eliminating indeterminate or ambiguous behaviors
in suspendfresume scenarios. Consider a UE being configured with LTM related
configurations, such as LTM candidate cell configurations, UL pre-syne configuration(s) and

DL pre-syne configurationds), and some other configuration(s}, a reference configuration, the

1
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complete L'TM configoration per LTM candidate cell the UE generates when configured with
LM, and some other LTM related configurations, e.g., 1.2 reset information for LTM. The UE
then receives an indication from the network to suspend the connection {¢.g. RRC Release
message including a suspendConfig) and, absent the advantageous techniques disclosed herein,
is not able to determine whether these configurations should be relgased andfor stored
{suspended) while the UE is RRC_INACTIVE and/or when the UE tries to resurpe. That may
create a mismatch between UE and the network concerning the configorations in the UE
Inactive AS context, in which configurations are supposed to be stored when the UE is in
RRC_INACTIVE.

[84024] A configuration mismatch may lead to a reconfiguration failure every time a
resurae procedure is atterapted, which would lead to a re-establishment procedure or a
transition to RRC_IDLE, leading to an increased network signaling and UE power
consamption. In addition, if the UE decides to release the 1TM related configurations while
the netwaork keeps them, it would have been a waste at the network side to keep these resources,
since they would not be utilized when the UE tries to resume.

(8921} Certain aspects of the disclosure and their embodiments may provide solutions
these or other challenges.

[9922] Exaraple UE-related embodimenis for the suspend operation include:

A first method at a UE {deleting LTM related configurations}

Al A method performed by a UE, the method comprising:

- Receiving & first set of ane or more LTV related confisurationisy:

~  Receiving; and transitioning to

Inactive state;

-~ Deleting {releasing/ discarding/ removing) the first <ot of one nrmore LM related
configurations in response to one or moere of the following events:

o Receiving

G

During an initiation of a resume procedure.

.

A2, A method according to Al, wherein the first set of one or more UTM related configurations

comprise:

O

i} Lower layer {CS1} measurement configuration{s} for LTM;

i) Tirne Alignment acquisition {also called UL pre-sync configuration);

i} TCi state configuration{s) for pre-sync {zlso called DL pre-sync configuration);
v} LTM Reference configurationis);

o v LUTM Candidate Cell Configuration {s};

9}

o]
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o vi} Complete LTM candidate configuration{s} generated when the UE is configured
with LTh.

A3 A method according to Al further comprising initiating a resume procedure
RRC Resume Reguest message, and receiving an RRC Resume massage including

Ad. A method according to A3, wherein
may be the same or differen

km‘t 2 first set of one or more LTM related

parameters.

AS. A method according to Al and A3, wherein the UL first releases/discards/removes the first set
of LTM related configuration{s) and then applies the second st of one or more LTM relatad
configuration{s}.

AB. A method according to A, wharein the UE is in multi-radio dual connectivity {MR-DC or NR-

DC) and the first setof ane o mord LT volated confisurations is for the Master Cell Group (MCG)
or the Secondary Cell Group {5CG).

A second method at 3 UE {storing / restoring LTM related configurations)

B1. A method performed by a UE, the method comprising:

- Receiving & first sel of oneior mose LTM related configiirationlsh

- Receiving srid transitioning to

Inactive state;

figuratians in response to receiving

B2. A method according to B1, wherein the first set of one or mose LT related configuratians
comprise:
i} Lower layer {81} measurement configurationis} for LTM;

C G

ii} Time Alignment acquisition {also called UL pre-sync configuration);
o 1} TC state configuration{s) for pre-sync {also called BL pre-syne configuration};
o v LTM Reference configuration{s};
o v LTM Candidate Cell Configuration {s};
o vi} Compilete LTM candidate cell configuration{s} generated when the UE is

configured with LTM.

B3. A method according to B, further comprising initiating a resume procedure, transmitting an
N
RRC Resume Request message and receiving an RRC Resume message including W

&\N\W and, in response to Wmm rastoring the first set of igred 1T

related configurationis).

B4, A method according to B1, further comprising initiating a resume procedurs, transmitting an
N
RRC Resume Reguest meassage, receiving an RRC Resume message and upon determining that§

NW\M\W deleting the first <ot of UTM related vonfigurationis).

13
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B5. A method according to B1-B3, wherein the RRC Resume message further comprises
which is applied by the UE as part of the RRC

resume procedure.

B6. & method according to B4, wherein

ay be the same or different than the first set of one or more LTM related

parameters.

B87. A method according to B1 and B4, wherein the second set of one or more related LTM
configuration{s} add/modify/release the first set of LTM related configurationis).

88. A method according to B1, wherein the UE is in multi-radio dual connectivity {(MR-DC or NR-
DC) and the first set of one or more LTM related configurations is Tor the MCG or the 5CG.

B9. A method according to B3-B4 and BY, wherein W is a restoreSCG indication,

A first method of operation by a Network Node (Serving CU)

C1. A method performed by a first network node operating as a Central Unit (CU) serving a

UE (or serving 1), the method comprising:

- Transmitting to the UE 3 first ser of onie or more LTM related configuration{s);

and to transition the

- Transmitting
UE to Inactive state;

- Deleting {releasing/ discarding/ removing) tHé first set of one prmore LM rslated
fontiglirations in response to one or more of the following events:

o Transmitling message to the UE to transition the UE to Inactive stale; or

During an inftiation of a resume procedure.

(2. The method of €1, wherein deleting {releasing/ discarding/ removing) the firsl set ol ons or
rmore LTM related configurations further comprises the CU transmitting MW
WW for releasing tha fisst set of LTM related conficurationist at the Candidate
U, wherein the first set of LTM related configuration{s} is associated to an LTM candidate cell of
the af least one Candidate DU,

3. {UE resume in the same CU) The method of C1, further comprising receiving fro
RRC Resume and transmitting an RRC Resume message including 3
wharein

parameters.

A second method of operation by g Network Node (Serving CL)

D1. A method performed by a first network node operating as a Central Unit {CU} serving a UE

14
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{or serving CU}, the method comprising:

- Transmitting to the UL a first set of one vy more LTM reloled conbigurationds);

nd to transition the UE

~  Transmitting
to fnactive state;

- Storing the firstset of voe or more LTM relsted confipurations in rasponse to transmitting
message to the UE to transition the UE to Inactive state,

02. Amethod according to D1, wherein the Bist st ol one or more UM releted configuratinns
comyprise:
o i} Lower layer measurement configuration{s} for LTRY;
3 H) Time Alignment acquisition {also called UL pre-syng configuration);
o i} TG state configuration{s) for pre-sync {also called DL pre-sync configuration};
o i) LTM Reference configurationis);
o v} LTM Candidate Cell Configuration {s};
vi} Complete LTM candidate cell configuration{s} generated when the UE ix
configured with LTM,

O

D3. A method according to D1, further comprising receiving from the UE an RRC Rasume Rmue;t
message and transmitting an RRC Resume message including RTRTEITNRNTNNRe

wwhich indicates to the UE that the UE shall restore the first set of stored L',"TV? rafatod
configurationts)

D4, A method according to D1, further comprising receiving an RRC Resumc Reguest message, and
transmitting an RRC Resume message with § :~x\\\~\\\: o indicate that the UE
shall delete the first sat of TN relatss -.,mfsgu‘r;atim'f{s}.

D3, wherein the RRC Resume message further comprises
to be applied by the UE as part of the RRC resume

M related

parameters.

D7. The method according to DI, wherein upon storing the fisst set of one oy more LTV related
configurations, transmitting a message to a Candidate DU associated to the first set of one or
more LTM related configuration{(s} to indicate that thtfirst 588 of e ofimcre T M telaley
configurations is suspended.

D&, The method according to D1, wherein the first network node receives a messzage reguesting
UE Context from a second network node, based on which the first network node deletes the first
set of LTM related configuration{s) from a UE inactive AS Context before it responds including in
the response message the UE inactive AS Context {without the first set of LTM related
configuration{s}}.

16023} Certain embodiments may provide one or more of the following technical

advantage(s}. According to the disciosed technigues, there is no mismatch between the UE and

15
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the network when the UE transitions from RRC_INACTIVE to RRC_CONNECTED when the
UE was conhigored with LTM related configuration(s) before being transitioned to
RRC_INACTIVE. Preventing a mismaich prevents a reconfigoration failure every time a
resune procedure is attempied, which prevenis a re-establishment procedure or a transition to
RRC _IDLE, and makes the resumption of the connection successful, which reduces the
network signaling and UE power consumption.

(0024} In addition to these benefits on the UE, the different network nodes involved in
these steps, such as the Serving CU and the one or more Candidate DU(s), are also not having
a mismuaich between configorations which are stored or not when the UE is suspended and a

resumption s attempted.

ADDITIONAL EXPLANATION

[8025] Some of the embodiments contemplated herein will now be described more fully
with reference to the accompanying drawings. Embodiments are provided by way of example
o convey the scope of the subject matier to those skilled in the art.

{0026} The text refers to the term “L1/L2 based inter-cell mobility” as used in the Work
ftem Drescription in 3GPP, though it interchangeably also uses the terms L1/L.2 mobility, L1-
mobility, L1 based mobility, L1/L2-centiic inter-cell mobility, Li/1.2 inter-cell mobility
LI 2-Triggered Mobility (LTM), Lower-layer tniggered Mobility or simply L'TM, as more
widely used. The basic principle is that the UE receives 2 lower layer signaling from the
network (e.g. a MAC Control Element — MAC CE) indicating to the UE a change {or switch
or activation) of its serving cell {e.g. change of PCell, from a source o a target PCell), wherein

alower laver signaling is a message/ signaling of a lower layer protocol, which may be referred

as a L1/L2 inter-cell mobility execution command or . The change of
serving cell (e.g. change of PCell) may also lead to a change in Scell(s) for the sarse cell group

e.g. in case the command triggers the UE 1o change to another cell group configuration of the

same type {(e.g. another MCG configuration). Before the UE receives the §

. - . x

the UE is configured by the network with one or more N
- . s . N

m {e.g. rf:cepi’mn of an RRC Reconfiguration message, with at least one w

N . ;
W may include parameters in

the IE CellGroupContig per candidate cell and/or an embedded RR{ Reconfiguration per LTM
candidate cell.
(8927} The term \WW refers to the process of a UE switching (or

changing) its cell from a source cell to a target cell {(which may be called here an L'TM candidate
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cell or a neighbour cell}, using L1/L.2-triggered mobility (aL'TM). In the context of LI/L.2-

triggered mobility (LTM), an QN Y may sometimes also be known as
LI/E2 based inter-cell mobility execution, L'TM execution, dynamic switch, LTM swiich,
(LTM) celf switch, (LTM) serving cell change or (L' TM) cell change. In the context of this

disclosure, switching to the RIMHinunnnm

an L'TM candidate cell becomes its new special cell (SpCell) e.g. PClell in case of L'TM being

comprises the UE considering that

configared for a Master Cell Group (MCG) andfor PSCell in case of LTM being configured
for a Secondary Cell Group (3CG); or, changing its SpCell from the carrent PCell to an LTM
candidate cell.

16028} Even if the term change of cell is used, that may comprise a change of a whole cell
group configuration, which includes a change in the SpCell {e.g. change of PCell, or change of
P5Cell) and a change in SCells of the cell group (e.g. addition, moditication and/or release of

one or more SCells).

[0629]  An}

afriggering condition used for conditional configuration, such as conditional handover, being

fulfilled, as a result of recovery from radio link failure or handover failure.
{30347 The text refers to a LTM candidate cell, which is a cell the UE is configured with
when configured with L1/L2-triggered mobility. That is a cell the UE can move to in a w

N

AR

, upon recepiion of a | These cells may also be
called candidate celi{s), candidates, mobility candidates, non-serving cells, additional cells,
target candidate cell, target candidate, etc. A LTM candidate cell is a cell the UE perform
measurements on {e.g. TSI measurements) so that the UE reports these measurements and
network may take educated decision on which beam {e.g. TCT state) andfor cell the UE is to be
switched to. An LTM candidate cell may be a candidate to be a target PCell or PSCell, or an
SCell of a cell group {e.g. MCG SCell). In the case of an L'TM fast recovery, when a failure is
detected, the UE selects a cell and when the cell 18 an LTM candidate cell the UE does not have
to perform re-establishment, but insiead performs an LTM cell switch towards the selected
L'TM candidate cell e.g. by applying the L'TM candidate cell configuration associated to the
selected LTM candidate cejl.

(B931] The text refers to at least one WWW and that the UE has
received at least one m@a@wmw This 1s also sometimes referred to as a

configuration of a LTM candidate cell, which may be an RRC configuration, such as

17
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encapsulated in an RRC Reconfiguration message, that the UE receives when being configured

which the UE needs to start to operate accordingly when it performs an QN
W to that LTM candidate cell e.g. upon reception of the
indicating the UE to perform 2 NN

becomes the target cell and the current {new) SpCell, or an $Cell in a serving frequency. The
Mmm comprises parameters of a serving cell {or multiple serving
cells, such as a cell group), comprising one or more of the groups of parameters, such as an
RRCReconfiguration message an IE CellGroupConfig or an IE SpCellConfig (or the IE
Nk \ may in one

example comprise one of more oft i) the PCell configuration and one or more SCell

SCellContfig, in the case of a Secondary Cell).

configuration{s) of a Master Cell Group (MCG); 1) the PSCell configuration and one or more
S5Cell configuration{s) of a secondary Cell Group (SCG) The terms (LTM} candidate
configuration, LTM configuration, (ILTM) candidate target cell configuration, (L'TM) target
candidate (cell) configuration may be used interchangeably when referring to W
W An &WW is associated with an identifier which is
~ such as when
the UE receives the WW and when the UE receives an
indicating the UE o perform a MWW 0 that LTM
candidate cell. This identifier is sometimes known as the WW

identity or LTM candidate configuration index {or similar).

(9632} The actual MW and its exact content and/or structure of

this IE and/or embedded message may be called an RRU model {or the candidate configuration,

ased in the signaling when referring to a certain RN

N

or simmply RRC model. An RN NN comprises the configuration which
the UE needs to operate accordingly when it performs {executes} L1/L.2 based inter-cell
mobility execution o a LTM candidate cell, upon reception of the lower layer signaling {MAC
CE) indicating a L1/L.2 based inter-cell mobility to a LTM candidate cell (which becomes the
target cell and the current (new) PCell, or an 5Cell in a serving frequency), or upon reception
of the lower layer signaling (MAC CE) indicating a L1/L.2 based inter-cell mobility to a @

MW indicated with a candidate configuration index (sometimes also

N

denoted candidate configuration ID). The UE may be configured with moltiple N

18
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be a delta signaling to be applied on top of a reference configuration, so that the actual
configuration the UE is to use in the candidate cell upon LTM cell switch is the combination

N

N

RN and the reference configaration {e.g. separately signaled
by the network 1o the UE).

[6033] The term “beam’” may correspond to a spatial direction in which a sigoal is
transmitted {e.g. by a network node} or received (e.z. by the UE), or a spatial filter applied to
a signal which is transmitted or received. Thus, transmitting signals different beams could
correspond 0 ransmitting signals in different spatial directions. When the text refers w a
“beam which is selected” it may refer to a beam index and/or a Reference Signal (RS) index or
identifier, such as a Synchronization Signal block (SSB) index, or a CSI-RS rescurce identifier.
Thaus, selecting a beam may correspond to selecting an S5B, associated to an S5B index. Or,
selecting a beamn may correspond to selecting & CUSE-RS, associated to a CSI-RS resource
identifier.

Svysten overview

Third network
node 1006

i01s
YT
1007 1008
S i Faurth netwaork
H“L.’"'EtWO;K Second network ande 1013
node 1002 node 1003

1004

1612

.
{ First cell 1009 ) , VT .
NG =/ UE 1001 om0 o \\;h:ru cell 131

1)
g

Fignre 8. Systers structure used in ooe or more example erpbodiments

Figure 3Figure & illustrates a systern structure including the entities involved in one or more
example embodiments. The User BEquipment (UE) 1001 is a wireless terminal, such as a
cellular smartphone, sometimes connected to the first network node 1002 over a wireless
interface 1004 and sometimes, such as a result of a mobility procedure, connected to a second
network node 1003, to which the UE 1001 s connected over a wireless interface 1060S.

The first network node 1602, controls a first cell 1009 (sometimes called serving cell, Special
Cell (SpCell), or Primary Cell, PCell. The second network node 1003 controls a second cell
1010, which is sometimes referred to as L'TM candidate cell or target cell.

Each of first network node 1002 and the sccond network node 1003 may be a base station

19
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such as e.g. gNB, o1, e.g. in case of a distributed CU/DU RAN architecture, a distributed unit,
sometimes known as either gNB-DU or DU. The first network node 1002 is sometimes
referred to as serving DU, the second network node 1003 is sometimes referred €0 as
candidate DU or target DU. The first network node and the second node may be the same
network node.

The first network node 1002 and the second network node 1003 are connected to a third
network node 1006, sometimes also referred to as serving network node. The third network
node 1006 may, e.g. in case of a distributed CU/DU RAN architecture, be a central unit, CU,
sometimes referred to as the serving CU, known as either a gNB-CU, CU, gNB-CU-CP or gNB-
CU-UP, or a core network node such as a User Plane Function, UPF or an Access and Mobility
management Function, AMF.

In some cases, the UE 15 sometimes configured with Multi-Radio Dual Connectivity, MR-DC
sometimes alse referred to as NR dual connectivity, NR-DC. In these cases, the UH is
configared with o Master Cell Group (MCG), controlled by the Master Node (MN),
sometimes known as a Master gNB, MgNB, and in a Secondary Cell Group (8CG) controlled
by a Secondary Node (SN} sometimes known as a Secondary gNE, 5gNB. In these cases, the
firet network node 1002, the second network node 1003 and the third setwork node may
belong to the Master Node, MN, and the UE is also connected, over a wireless interface 1012,
to a fourth network node 1013 which may belong to the Secondary Node, SN. Further, the
first cell 1008 may in these cases belong to the Master Cell Group, MCG and a third cell
1011, controlled by the fourth network node 1013 may belong to the Secondary Cell Gronp,
SCG. The third cell 1011 is sometimes referred to as serving cell, Special Cell SpCell), or
Primary SCG Cell, PSCell, or alternatively L'TM candidate cell or target cell. Further, in
these cases, the fourth network node 1013 is connectaed with the third network node 1006
over an interface 1015 which may be an Xn type of interface.

Embaodiments disclosed herein invelve respective or complementary methods of operation by
a UE and a network node, for so-called UTM related configuration(s} e.g. storing, removing,
deleting. In this section, different options are shown {or what the L'TM related
configuration(s) may correspond to i.e. a first set of LTM related configuration{s) or a second
set of L'TM related configuration(s) may correspond to one or more of the following:

- i} Lower layer measurement configurationds} for LTRM;
o The lower laver measurement configuration comprises the configuration the UE
receives for performing measurements on one or more LTM candidate celis{e.g. on
SSBs and/or beams and/or C51-RS resources of these LTM candidate calis), so that
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the UE reports these lower layer measurements to the network to assist the
network to perform UTM cell switch decisions. These reports may include e.g. 58-
RSRP and/or L1-RSRE, SS-RSRQ and/for LI-RASRE, S5-5INR and/or L1-SINR, S5-SINR
and/or L1-SINR.

frr one option, the lower layer measurement configuration comprises one or more
reporting configuration{s} included in a serving cell configuration {e.g.
ServingCellConfig, as part of a C5i measurement configuration, or LTM measurement
configuration) of a serving cell {e.g. PCell or an MCG 5Cell} in which lower layer
measurement reports for LTM are to be reported. The reporting configuration{s)
may include ons or more parameters indicating how the UE is meant to perform the
reporting e.g. periodic, aperiodic, semi-parsistently, etc. An instance of a reporting
configuration may be defined in the E CSi-ReportConfig, or a new IE called LTM-CSI-
ReportConfig.

= When the UE removes the lower layer measurement configuration{s} the UE
removes the LTM related reporting configuration{s} from each serving cell
configuration {e.g. CS measurement configuration on each SCell
configuration and CS1 measurement configuration on the SpCell
configuration)

in one option, a reporting configuration indicates which LTM candidate celi{s} are to
be reported according to that reporting configuration.

In one option, the lower layer measurement configuration comprises one or more
respurce configurationds} =.2. indicating what was 1o be measured by the UE, such
as one or more LTM candidate cell{s} and/or one or more Reference Signals of an
LT candidate cell {e.g. SSB{s} and/or CSI-RS resource{s)}.

®  inone sub-cption, a resource configuration is included within each LTM
candidate cell configuration e.g. in the lower layer measurement
contiguration;

= in another sub-option, a resource configuration is included within the
overall LTW candidate cell which the UE receives when the UE is configured
with LTM e.g. an instance of the [E LTM-CSI-Resourcelonfig, included within
the IE LTM-Config. In that case, a resource configuration may refer o one or
more LTM candidate cells, e.g., by referring to one or more LTM candidate
identifier{s).

in one option, the lower layer measurament configuration further includes one or
more of:

= indication of the frequency of the 58/PBCH blodk associated to an LTM-
Candidate

& Subcarrier spacing of 5S8.

g Periodicity of the 5§/PBCH block are given in number of subframe

& indication of the time domain positions of the transmitted $S-blocks in a half
frame with $5/PBCH blocks.

8 Average EPRE of the resources elements that carry secondary
synichronization signals in dBim thai the NW used for S8B transmission of the
LTM-Candidate.

& (] of the LTM-Candidate.

= list of LTM-CS-ResourceConfig(s)

g list of tm-CSiResourceConfig to be released

= Agroup of one or more LTM-CS{-55B-ResourceSet.

% An SS/PBCH block resource set from one or more candidate cells.

s identification of an SS/PBCH block resource set

s indication of 55/PBCH block resources from one or more candidate cells
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= indication of the physical cell IDs {PCls) of the $5Bs in the LTM-CSI-5SB-
Resourcelist

specific configuration is prevented Le. both the UE and the network are aligned on
whether the UE needs to perform lower layer measurements or not. That saves UE
power, and prevents UL interference on the network side, which may degrade the
UE’s performance and other UE’s performance. A mismatch in this case could be the
UE performing lower layer measurements after resumption unnecessarily, leading to
a waste of UE power. In addition to this, the UE may possibly try to report lowsr
fayer measurements over an UL channel of 3 serving cell after resumption of the
connection, while the network is not even prepared 1o receive these measurements,
which may lead to an UL interference, which may degrade the UE's UL performance
or/{and the performance at the netwaork for other UEs {in addition to the additional
UL power to transmit these lower layer measurements}. Another possible mismatch
which is prevented by the method is the one in which the network expects lower
faver measurements for LTM while the UE is not performing these measurements. in
that case, the main issue that is pravented by the method is the waste of resources
on the networl side, since UL resources would not be needead on the network as the
UE is not even performing these measurameants.

- i} Time Alignment acquisition configurationds) {also called UL pre-syne configurationd:

¢}

The Time Alignment acquisition configuration, also called Uplink (UL} pra-sync
configuration, comprises the necassary configurationds the UE receivas to transmit
an UL message to an LTM candidate cell {e.g. a random access preamble to a
Physical Random Access Channel time/ frequency resource); thanks to that the
network {e.g. Candidate DU) calculates a Timing Advance (TA} value to that LTM
candidate cell, so thatin an LTM cell switch to that LTM candidate cell, the UF
receives that TA value {e.g. in or with the LTM cell switch command) and applies that
TA value to be UL synchronized with the LTM candidate cell.
in one oplion, the TA acquisition configuration {or UL pre-sync configuration} is
received by the UE per LTM candidate cell;
in one option, the TA acquisition configuration {or UL pre-sync configuration}
comprises one or more random access related parameters such as:
& one or move indication{s) of one or more preambile {a.g. per beam(s) and/ or
$5B{s}} e.g. random access Preamble indices
= pone or more indication{s) of random access occasions with the associated
S4B indices configured for each candidate cell,
g8 One ormore parameters associated to power ramping for preamble
transmission / re-transmission
in one option, the TA acquisition configuration {or UL pre-sync configuration e.g. IE
EarlyUL-SyncConfig) is included within & configuration per LTM candidate cell {e.g. 1E
LTMVi-Candidate) which the UE receives when the UE is configured with LTI,
specific configuration is prevented i.e. both the UE and the network are aligned on
whether the UE is configured for TA acquisition or not. A mismatch in this case could
he the UE having random access related configurations for TA acquisition and
possibly getting prepared in case the network sends the PDDCH order triggering a
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preambile transmission, but due to the mismatch that never happens {as network
may believe the UE does not have the TA acquisition configuration stored}. These UE
actions could be considered wasted and consume UL power unnecessarily, which is
what is prevented thanks to the method. In addition to if, another issus which is
prevented by the method is that the UE would not recaive a PDDCH by the network
for transmitting a preambile without having a TA acguisition configuration, which
may have caused a reconfiguration failure, or some other kind of unexpected error
cases when the UF receives 2 PDCCH order intended for a given RRC configuration
which the UE does not have available.

iii) TCl state configurationis} for pre-sync {also called DL pre-sync configuration):

O

<

9}

The TC configuration for pre-sync, also called Downlink {DL) pre-sync configuration,
comprises the nacessary configurationis) the UE receives for obtaining DL pre-sync
with an LTM candidate cell, such as one or more indications of reference signals e.g.
$5B indexes and/or CSI-RS resource identifiers and associated configuration(s).

in one option, TCI configuration for pre-syng, also called DL pre-sync configuration, is
received by the UE per LTM candidate celf e.g. in the IE LTM-Candidats;

in one option, TCH configuration for pre-syng, also called DL pre-sync configuration,
comprisas one or more TCl state configuration{s} e.g. tm-CandidateTCl-States-
ToAddModlist-r18 of I8{s} CandidateTCl-StatesToAddModList-ri1§;

in one option, TCl configuration for pre-sync, also called DL pre-sync configuration,
comprises one or more of:

s Alist of TCI states indicating a transmission configuration which includes
Quasi-Co-Location {QCL}-relationships between the DL RSs {e.g. 55B indices
and/or CS1-RS resource identifiers and/or TRS identifiers) in one BS set and
the Physical Downlink Shared Chanel {PDSCH} Demodulation Reference
Signal {DMRS) ports

= Alist of UL TC states for an LTM candidate cell

& The unified TC state type the UE is configured for an LTM candidate cell

®  Association between one o two DL reference signals with a corresponding
guasi-colocation {QCL) type

in one option, TC configuration for pre-sync, also called DL pre-sync configuration, is
included within each LTM candidate cell configuration;

in one option, TCH configuration for pre-sync, also called DL pre-sync configuration
{e.g. tm-CandidateTCl-States-ToAddModlist-r1i8  CandidateTC-
StatesToaddModlist-ri8) is included within a configuration per UTM candidate cell
{e.g. I£ LTM-Candidate) which the UE receives when the UE is configured with LTM.
specific configuration is preventead f.e. both the UE and the network are aligned on
whether the UE is configured for DL pre-sync hased on TC! state{s} configuration{s}
of LTM candidates. A mismatch in this case could be the UE having these TCl
configuration and performing DL pre-sync operation{(s} on them, such as
measurements on S58 and/or CSi-RS resources, while the network would never
transmit an LTM cell switch command which may benefit from it. These UE actions
could be considered wasted and consume UE power unnecessarily, which is what is
prevented thanks to the method. In addition to it, another issue which is prevented
by the method is that the UE would not receive a DL pre-sync command by the
network {e.g. MAC CE indicating @ MAC CE before the UE receives the LTM cell
switch command} without the UE having a DU pre-sync acquisition configuration,
which could have caused a reconfiguration failure, or some other kind of unexpecied
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error cases when the UE receives a MAC CE intended for a given TC state
configuration which the UE does not have available.

- Wl LTM Reference configuration{s};

o The reference configuration or LTM Reterence Configuration comprises a
configuration provided by the network to the UE that is common to multiple
configured LTM candidate cells. It is used by the UE to generate a complete LTM
candidate cell configuration {i.e., by applying an LTM candidaie celf configuration on
top of an LTM reference configuration).

o inone cption, the reference configuration is configured as an RRC Reconfiguration
meassage, e.g. within the [E LTM-Contig, as follows:

CCONTRTH TR RES N Eaam Sl st iy

- ¥} LTM Candidate Cell Configuration {sh:
The LTM candidate cell configuration is a configuration associated with an LTM
candidate cell. An LTM candidate cell configuration can be a complete LTM
candidate cell configuration or a delts {difference} configuration with respect to an
LTM reference configuration.
o Inone option, the LTM candidate configuration is configured as a list of RRC
reconfiguration messages, e.g. as follows:

i petato i tmkat

DR TMECana T da e

BERER Yo MG i R R

iiaRR) Akt oo vl

- wil Complete LTM candidate cell confisuration{s) generated when the UE is configured
with LTM.
The complete LTM candidate configuration{s} comprises the complete LTI
candidate configuration for sach LTM candidate cell, also called Complete LTM
Candidate Cell Configuration, defined as a configuration that contains all the
necessary fields needed to perform an LTM cell switch procedure. This configuration
can be an LTM candidate cell configuration itself or be generated by applying an LTM
candidate cell configuration on top of an LTM reference configuration.
o The Complete LTM Candidate Cell Configuration is generated by the UE by applving
the LTV candidate cell configuration {e.g. iF } on top of the LTM Reference
configuration, by performing one or more of the following steps:

1> if there is no entrv in ue-itm-Config CandidatelList within VarL. TM-UE-Config with ltm-Candidateld
value set to the value of Iim-Candidateld included in the LTM-Candidate:

2> create an entry o we-fim-Confiy CandidateList within VarL TM-UE-Confiy with value -
3 iy gy
Candidateld,
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2> set o the value of Im-Candidateld o that entry to the value inchuded othe LIM-Candidare; 1> in the
ewiry of ue-{tm-ConfigCandidate List within VarlTM-UI-Config with ftm-Candidateld set to the value of
{tm-Candidateld value included in the LTM-Candidate:

2» if the LTM-Candidate includes {tm-ConfigComplete;

5 3> consider the received Itm-Candidate Config within ltm-Candidate as & complete LTM candidate
cell configuration;

3> i we-LTM-config is present withio VarlTM-UE-Confiy:
4> replace ue-LTM-Config with the iim-CandidateConfig included in the LTM-Config |
3% elser
10 4> store in ye-LTM-Config the ltm-CandidateConfig included in the LTM-Config,
2» else:

3> generate a complete LTM candidate cell configuration by applying {wn-CandidateConfig on top of
{itm-reference Configuration, according to clause 5.3.5.x.5.3> ue-LTM-config is present within
Varl TM-UE-Config :

5 4> veplace we-LTM-Config with the generated complete LTM candidate cell configuration;
3> else:
4> store in ue-LTM-Config the generated complete LTM candidate cell configuration;

o Advantage: Thanks to the methods the mismatch between UE and network for this
specific configuration is pravented i.e. both the UE and the network are aligned on
20 whether the UE is configured with a certain reference configuration or not.

-yl Other LTM related configurations, such as:
The configuration{s) indicating whether the UE performs a Layer 2 resel or not,
when LTM cell switch is to be parformed from a cell A to a cell B, e g, the field Him-
25 ServingCelNoResetiD-rl8 of iE INTEGER {1.. maxNrofCelsiTM-r18-plus-1};

o indication on whether LTM fast recovery is to be performed or not e.g. attempt-LTM
which may be set to “TRUE’ and, when included, indicates that LTM fast recovery is
to he performed by the UE when a failure is triggered e.g. UE performs LTM celi
switch when a selected cell while timer T311 is running is an LTM candidate cell.

20 o The actual LTM candidate cell configuration {deita signaling based on the reference
configuration) e.g. the Itm-CandidateConfigris OCTET STRING
{CONTAINING RRCReconfiguration} within the IE LTM-Candidate.

Advantage: Thanks to the methods the mismatch between UE and network for this
specific configuration is prevented i.e. both the UE and the network are aligned on
35 whether the UE is configured with a certain reference configuration or not.

9}

in a set of embodiments performed by a UE, the UE performs the following actions:

~  Receiving a first set of one ormore LTM related configuration(sh
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o In one option that first set of one or more LTM related confisuration{s) is received
in a message which corresponds to an RRC Reconfiguration message, which the UE
may receive in different manners e.g. when it transition to 8RC_CONNECTED {=.g.
from RRC_IDLE), or during a handover and/or during a reconfiguration with syng,
or from the serving cell for intra-call reconfiguration,

o Inone option that first set of one or more UIM related ronfipurationis) is received
when the UE is capable of handling one or more of the LTM related
configuration{s}. For example, the UE receives in the first set an UL pre-syne
configuration{s) when the UE is capable of performing UL pre-sync for LTM.

- Receivin nd transitioning to
Inactive state e.g. RRC_INACTIVE;

o In one option that message from and
transitioning to Inactive state corresponds 1o an RRC Release message including a

suspend configuration {suspendConfig).

- Deleting {releasing/ discarding/ removing) the first sel ol one prmore LM rslated
contigirations in response to one or more of the following events:

O Receiving
= inone option, this is modeled as follows in the RRC specifications:

3383 Reception of the RRCRelease by the UE
The UE shall:

f..]
1> if the RRCRelease includes suspendConfig:
[...1

Zrromuove ol entleawithin the MOG Vel EMOEE:Confiv H any

2> if the RRCRelease message with suspendConfig was received in tesponse 10 an RROResumeReguest
or an RRCResumeReguest]:

f...}
I» glse:

3> store in the UE lnactive AS Context the nextflopChaining Count veceived i the RRCReleqse
nmessage, the current Kom and Krrew keys, the ROHC state, the EHC context(s), the stored QoS
fiow 1o DRB mapping rules, the C-RNTI used in the source PCell, the celifdentity and the
physical cell identity of the source PCell, the spCeilConfigCommon within
Reconfiguration WithSyne of the NR PSCell 3t conligured) and all other parameters configured

except for

593
(%33
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il

2>

- parameters witlin Reconfigurarion WithSyac of the PCeil;

parameters within ReconfigurationWithSync of the NE PSCell, if configured;
- parameters within ModilityControlfnfoSCG of the T-UTRA PSCell, if configured;
- servingCellConfigCommondis,

s UM C anie i ather LT velmedicontiniration sk

exer RRO_INACTIVE and perfonn cell selection as specified 1a TS 38.304 {20}

i> else

2 perfore the actions upon going to RRC_IDLE as specified 11 53,11, with the release cause ‘other’.

o Or During an initiation of a resume procedure.

g inone option, this is modeled as follows in the RRC specifications {no

exception added for storing in the UE Inactive AS Context, and removal is

done in resume initiation}:

3

343
{.

8

53132

RRC connection resume

Initiation

Upon initiation of the procedure, the UE shall:

[l

i»> if the UE is in NE-DC or NR-DC:

2>

if the UE does not support maintaining SCG configuration upon connection resumption:

3> release the MR-DC related configurations (i.c., as specified in 5.3.5.10) from the UE Inactive AS

confext, if stored;

o e U asicontigumd vl Nl ate dconlspigaicnts

o

Wihe i doey oot support waramng LM relited condigunitivn s upon Comnecioni fesnmp o

Frircleass the b PMrelatod condigurationty ron the U Inacove AS conisxtiif siored:

43 femoveall enmies withi the MOG Nl IVEUECong, i any;

diromove LM Configfor ETM o the MGG any;

4 removeithe o DL RepnprCotfis ToAddMod Lisiansances forall MOG Serving cells
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5354  Secondary cell group release
The UE shall:

1> as a esult of SCG release g

HE

2> reset SCG MAC, if configured;

UTRA (Le. INCHEN-DC case) or MR (e NR-DC case):

2> for each RLC bearer that is part of the SCG configuration:

Yty
s

L
v

perform RLC bearer release procedure as specitied in 5.3.5.5.3;
2> for each BH RLC channel that is part of the SCG configuration:

3» perform BH RLC chanoel release procedure as specified in 5.3.5.5.16;
2> release the SCG configuration;

2> remove all the entries within the SCG YarConditionalReconfig, if any;

25 eeinove all puiies within the SUG VarlIMEUE -Conlig i any;

23 remove all entries within the SUG Vard P8 -Confin, 1 sty

2z remove LIM-Confi for LTM on the SCGL i any;

2@ cenove the O ReportConfigToAddModbast instinces for oll SUG Berving celly
2> if SCG release was triggered by NE (1.e. NR-DC case):
3> remove all the entries within the MCG VarConditionalReconfig for which the
RRCRevonfiguration within condRRCReconfig does not include the masrerCeliGroup with
reconfigurationWith Sync, it any;
2> else (e, EN-D{U case):
3 perform VarConditionalReconfiguration CPC removal as specified in TS 36.331 [10] clause
53587,
2> stop timer T310 for the corresponding SpCell, if running:
2> stop timer T312 for the corresponding SpCell, if running;
2> stop timer T304 for the corresponding SpCell, if running.
MNOTE:  Release of cell group means only release of the lower layer configuration of the cell group but the

RadicBearerConfig may not be released.

S e o sl 3k Ne o sie ok e s sk N e e sk e e sie sk e ol sie s sl st Ve e sl sk e e sl sk e ol e e e sl st e e sie s Ne o sie sk e o sk S e s sfe e o sie sk Ne o sl e e e sk 3 e e sl e o sl sk Ne e sk sk
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o Anocther possibility 1o model this in RRCis to define a function for releasing LTM
related configuration(s}, as follows:

S o e o sk ok 3 o sk e e s sk e 3Rk sk e 3k sl 3k e ok ke e ok e sk e ok e sk e ok s ok e sl sk e 3 o sl e R st sk ek sl ok ok i sl e 3 ok e o sl ok i i e o o ok e Rl 3k e o sl sk kR ok

e sk ek ek
§38xy  Belease UM related conligurauon

The sk

Zxremove ailenieswvithinithe MOG Vel THLUE Confle ifany;

Tsremoveiaibcniricswitlin e MEG M B IM-Caontie iany

2z remove M Contiy o BTN o the MU i anys

1> 1f the UE is i NE-DC or NR-DC:

2> if the UE does not support maintaining SCG configuration upon conaection resumption:

3> release the MR-DIC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS

context, if stored;

st the UB s contipured wih BTN related contigurationis):

Zzatihe B does aot suppartmanip e Vel aed cord ighi oS BpH & CoDREEOn TesGrap e
Sximtease e MEG ETM eldedivontiperaionis) G gii a8 speaitiad in 5.3 S yiframithe UE
Insctive AS contex 1 o
dwteassthe SEG T relited configistimpniO o U et tive aS contest i siorat
dxromuoveall entiics withinhe: S G Nl TVEUE: Contie, 1By
4> remove sl entries within the SCG Varl TM-Uoutis, it anv;
dx remove UINEUonbgtor ETMon the UG iany;

Axremove the Bm-OSEReporiConfieToAddModh st instances for b SUG Serving celly;

s Sk e He sk e sk 3 e ok sk 3k el S e R Be sk e sk Sk i sk sk ik e sk Sesk e o Sk e sk e sk sl sk e sk s skok o e sk sk e sk sk sk sk Rk Rk Rk e kR e sk ke sk sk sk

ek ok Rk ok ok

In a set of embodiments, the UE refeases the first set of L 1M related vonfizurstion{s) in the

£
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which were previously configured, by removing entries of one or more UE variables in which

the st setof LM relaled conbiguraiion(s) have been configured. This was shown in the
example above, when the UE removes all entries within the MCG or SCG Varl T™M-UE-
Config, if any and when the UE removes all entries within the MCG or SCG VarL TM-
Config, if any.

In one example, the UK stores LTM related information in two UE variables e.g. Varl. TM-
Config (used to store the reference configuration and the LTM candidate cell configurations)
and VarL TM-UE-Config {used to store the generated UE configuration related fo the

received L'TM candidate cell configurations).

Varl TRi-Config UE variable

Varl TM-UE-Config UE variable

According to that example, removing the at least one L'TM related configuration(s} upon
resume initiation or during transition to RRC_INACTIVE comprnises:

remove all entries within the Varf TM-UE-Config, if any;
- remove all entries within the VarlTM-Config, i any;

in a st of embodiments, the UE removes the first set of LM welated conliguraion(s) which
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were previously configured, by removing the IE including the LTM related configuration
{e.g. IE LTM-Config, and the IEs within) which is parts of ita UE corrent configuration.

L TH-Config information elemesnt

i CCONTR TR RECREZONTIao T omyy
10 LIMiCEn A re TR TaEER T ST S i

LIMECEndidareTepagdmadiis st

INTRECTR R s e P ST T e D B sy
5

REETiGos il CECUENGE AT R T i s R
ek ReRtk gotsitdolanahdn:
20 & i SECUENCE SRRT R s easia s
DELLTIMCS T Regsyrsacnn fla Ty

%
30 SRR e e b el R e 8 58 it SR

L Thi-Conlig fleld descriptions

fim-CandidateToAddModl ist

List of LTM candidale cell conligurations to add and/or modity.

tm-CandidateToReleaselist

List of LTM candidate cell configurations o remove.

fim-ServingCeliNoReset!D

This field is used by the UE fo determine on whether L2 reset should be performed for an LTM
candidate cell upon an LTM cell switch procedure. i the value of fim-NoResetiDin an LTM candidate
cell is the same as the value of ftm-ServingCeliNoReselill in the serving cell of a cell group, then the
UE shall not perform any LZ reset during the LTM celi switch procedure,
ftm-ReferenceConfiguration

This field includes an RRCReconfiguration message used 1o configure a reference configuration for
LTM.

The first set of one or more LTM related configurations may correspond to one or more of the
following {see further details in Section 2.7.1.2}
46 o i} Lower {aver measurement configurationis) for LTM;
i) Time Aligniment acquisition {also called UL pre-sync configuration);

o i) TC state configuration{s) for pre-sync {also called DL pre-sync configuration);
o v} LTM Reference configuration(s);
o v LTM Candidate Cell Configuration {s};

@
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o vi} Complete LTM candidate cell configuration{s} generated when the UE is
configured with LTM
o vil) Other UTM related configuration(s)

<

in a set of embodiments, the UE which has deleted {removed/ released} the first set of LTM
related configurations, initiates a resume procedure, transmits an RRC Resume Request message

{a.g. RRCResumeRaguest, or RRCRasumaRaguestl) and receivas in responss

message {RRCResume} including
s comprised

- In one option, the
within the [E LTM-Config {shown above)}, as show below:

e de ok e e B sk sk sk g sk e ol o ok sl e o sl b e sk e sl sk sk e e ol ol sk ale ok sl sl e sk e ol sk sl e e ol sle sk e ok sl sl o sk ok o sk ok e ol ok ke ke e ok sl s sl sk ok sk ol e e sk ke e ek R Bk
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LTM-Config information efement

CEONTATNINGRROBS oS Lgurat iions:y
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LTM-Config Fleld descriptions

itm-CandidateToAddModList
List of LTM candidate cell configurations 1o add and/or moedify.

fim-CandidateToReleaselist
List of LTM candidate cell configurations to remove.

fim-ServingCefiNoReseliD

This field is used by the UE fo determine on whether L2 reset should be performed for an LTM
candidate cell upon an LTM cell switch procedura. If the value of fim-NoResetiD in an LTM candidate
cell is the same as the value of Iim-ServingCeliNoRaselill in the serving cell of a cell group, then the
UE shall not perform any L2 reset during the LTM cell swilch procedure.
fim-ReferenceConfiguration

This field includes an RRCReconfiguration message usead to configure a reference configuration for

sk ok i ok e ok sk ok e sk sk 3 ok ok skl 3 sie sk e ok sl ook Sl sk S ol ok s ok sl ok e okl s ok o sk s ke b e ol sl sk e ok sk e ok i sk ok sl ok e ok sk s e e sk ok i skee o sk sk ek sk ok

EE R LT

Below we show an example of a procedure text in RRC:

e de ok e e B sk sk sk g sk e ol o ok sl e o sl b e sk e sl sk sk e e ol ol sk ale ok sl sl e sk e ol sk sl e e ol sle sk e ok sl sl o sk ok o sk ok e ol ok ke ke e ok sl s sl sk ok sk ol e e sk ke e ek R Bk

EE R LT
53.13.4 Reception of the RRCResume by the UE
The UE shall:

[

26 the BtUonlly b sot asseiun:

o)

3z poriem e LM configuation progedure asspecilicd 33 .5

7

Bvveloase the EIM sonfiouration;

1> sei the content of the RRCResumeComplete message as foliows:

(]

s ok o s ok ol sk o ok sk e o ok sk e oo sk e ol e e 3o ok st e o i sk ok i e ok i sk e sl sk e o ol sk e o sk sk e ok sl ok o st e o o o oo sk sl ok o e e o ok sk e oo ok e ok ek ok

sk ¥ ok i ok e ok ok

The
first set of one or more LTM related parameters,

may be the same or differant than the

in a set of embodiments, a first network node operating as a Central Unit {CU) serving a UE {or

sarving CU}, performs the following steps:

- Transmitting to the UE a first set of one oy mare LT related configuration{s)
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- Transmitting
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In one option that first set of one or more LTM related configuration(s) is received
in a message which corresponds to an RRC Reconfiguration message, which the UE
may receive in different manners 2.g. when it transitions to RRC_CONNECTED {s.g.
from RRC_IDLE), or during a handover and/or during a reconfiguration with syng,
or from the serving cell for intra-call reconfiguration,

In one option that first set of one or more UIM related ronfigurationis) is received
when the UE is capable of handling one or more of the LTM related
configuration{s}. For example, the UE receives in the first set an UL pre-syne
configuration{s) when the UE is capable of performing UL pre-sync for LTM.

and to transition the

UE to Inactive state;

in one option that message from Hig fea@gio sunnsnd iy hEitae and
transitioning to Inactive state corresponds to an | Release message including a
suspend configuration {suspendConfig).

in one sub-option that message from the first network node, e.g., CU-CP is
transmitted to another network node, e.g., CU-UP, with one indication of

suspending connection for the bearer{s) established for LTM operation, for
example, in the E1AP BEARER CONTEXT MODIFICATION REQUEST message.

- Deleting {releasing/ discarding/ remaving) the first set of one oringre UTM related
confipurations in response to one or more of the following events:

o

Transmitting nessage to the UE to transition the UE to Inactive state; or

®  ipnone option, that message is included within a UE CONTEXT RELEASE
COMMAND message {over F1AP signaling) which is transmitied to a
Serving DU which forwards the RRCRelease message including the
suspendContig to the UE. In response to that, the Serving DU transmits to
the first node a UL CONTEXT RELEASE COMPLETE message {over FIAP
signaling). When that is received, the first network node {Serving CU, $-CU}
transmits another UE CONTEXT RELEASE COMMAND, this time to one or
more Candidate DUs) associated to the first set of LTM related
configuration{s), so the Candidate DU raleases the first set of LTM
configurationis), and responds with a UE CONTEXT RELEASE COMPLETE. In
one sub-option, when the UE Context Release Command is received the 5-
DU releases the UE context in the 5-DU and sends the UE Context Release
compleie and, when the UE tries to resume in the same 5-DU, a UE
CONTEXT SETUP procedure is neaded. These steps are shown in the figure
below:
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UE

Z. RRCReleuze {suspandonfiyl

-0 S-CU C-Du

1. UE Context Rejgase command

3. UE Context Release curmpsiels

Fignre 9 Release of LTM related configuration when the UE is suspended and the 5-DU context is

)

released

in another option, that massage is included within a UE CONTEXT
MODHFICATION REQUEST message {over FLAP signaling} which includes an
indication of suspension of lower layer and is transmitted to a Serving DU
which forwards the RRCRelease message including the suspendConfig to
the UE. In response to that, the Serving DU transmits to the first node a UE
CONTEXT MODIFICAITON RESPONSE message {over F1AP signaling}. When
that is received, the first network node {Serving CU, S-CU} transmits
another UE CONTEXT RELEASE COMMAND, this time to one or more
Candidate DU(s) associated to the first set of LTM related configuration{s},
50 the Candidate DU releases the first set of LTM configuration(s), and
responds with a UE CONTEXT RELEASE COMPLETE. In one sub-option,
when the UE CONTEXT MODIFICATION REQUEST message {over F1AP
signaling) which includes an indication of suspension of lower laver is
received the $-BU keeps all lower layer configuration for the UE, and does
not transmit or receive data from the UL, T iater the UE fries to resums in
the same S-DU, & UE CONTEXT MODIFICATION REQUEST messags, is sent
with the Lower Layer presence status change iE set to "resume lower
fayers” and as a result the gNB-DU shall use the previously stored lower
tayer configuration for the UE,

During an initiation of a resume procedure.

in one option, when the CU receives an RRC Resume Request, it knows
that the UE is releasing the first set of LTM relgted configurations and, in
response o that, the first network node {Serving CU, $-CU} transmits a UE
CONTEXT RELEASE COMMAND to one or more Candidate Di{s) associated
to the first set of LTM related configuration{s), so the Candidate DU
releases the first set of LTM configuration{s}, and responds with a UE
CONTEXT RELEASE COMPLETE.

[4%]
(3]
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& in one sub-option, when the UE context in the S-DU has been suspendsd
instead of released, the $-DU sends a UE CONTEXT MODIFICATION
REQUEST for resuming the UE context, before it sends the RRC Resume
message to the UE,

& in one sub-option the CU-CP sends to another network node, e.g., CU-UP,
with one indication of resuming connection for the bearer(s) established
for LTM operation, for example, in the E1TAP BEARER CONTEXT
MODIFICATION RESPONSE message.

g8 These steps are shown below:

3. UECONTEXT RELEASE CONMMAND
P =
{refeass £7

sonfigurationds))

4, UE CONTEXT RELEASE COMEPLETE

BUE CONTEXY M

DIFICATION
REQUIEST {raswima fowsr fayers)

&, UE CONTEXT MODIRCATICN
HESPONGE {Fesume Jower iayers)

LESSAGE TRANSFER

8. RRCRzsume

s, iHes 20 lete f T AP T 5o
Z e metampieis 30. 15 KRRC MESSAGH TRANSER

Figure 18 Release of LTM related configurations when the UE fries to resume

in 2 set of embodiments, the first network node {e.g. Serving CU} receives from the UE an RRC
Resume Reguest massage {e.g. RRCResumeRequest or RRCResumeRequestl message) and
detarmines to configure the UL with 3 second sel of LTM related configuration. Before that, the
first network node requests at least one Candidate DU o configure LTM to the incoming UE, for
example, by transmitting a UE CONTEXT SETUP REQUEST; in response to which, the first network
node receives from the Candidate DU a UE CONTEXT SETUP RESPONSE including at least one
configuration from the second set of the one more LTM related configurations e.g. configuration
per LTM candidate cell, UL pre~-sync configuration, DL pre-sync configuration, other LTM related
configuration. Then, the first network node includes the second set of LTM related
configuration{s} in an RRC Resume message to be transmitted to the UE. Therefore, aven in the
case where the UE stores the first LTM configuration when suspendad, the network may update
the LTM configuration with a second LTM configuration in the RRC Rasumes message, An example
is shown in the following figure:
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UE i 5- S-Ci -0
. BRCRasume Regrigst
e »
20 INITAL UL RRUPMESSAGE
TRANIFER
. SLUE CONTEX TP RESPONSE
{zacend set of LT related
waticnds)}
CONTERT MODIFICATION
sume fower ayers}
5, LF LONTEXY MOIFICATION
RESPONSE {resume fower fayars)
7. DLRAC MISSAGE TRANSTTR
&. RROResurae
¢ R e e ydore
2 ARCResums Complets 10, UL RRC MESSAGE TRANSFER

Figure 11 Including second set of LTM related configurations in RRC Resume

in a set of embodiments performed by a UE, the UE performs the following actions:

- Receiving & first sl of one or more UTM related contigurationlsl

o In one option that first set of one or more LTV relsted contiztiranionis) is received
in a message which corresponds to an RRC Reconfiguration message, which the UE
may receive in different manners e.g. when it transition to RRC_CONNECTED {s.g.
from RRC_IDLEY, or during a handover and/or during a reconfiguration with syng,
or from the serving cell for intra-cell reconfiguration,

o In one option that first set of one or more LIN related confinuration(s; is received
when the UE is capable of handling one or more of the LTM related
configuration{s). For example, the UE receives in the first set an UL pre-sync
configuration{s) when the UE is capable of performing UL pre-sync for LTM.

- Receiving and transitioning to

Inactive state e.g. RRC_INACTIV

o In one option that message from
transitioning to inactive state corresponds to an RRC Release message including a

suspend configuration {suspendConfig).

- Storing the first set of one or miore LW related configurations in response to receiving §

= in one option, this is modeled as follows in the RRC specifications:

[6%)
<3
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533873 Reception of the RRCRelease by the UE
The UE shall:
£l
1> if the RRCRelease includes suspendConfig:
L.

2> if the RRCRelease message with suspendConfig was received in response to an RRCResumeReguest
or an KRCResumeRequests:

[...]
2> else:

3> store inthe UE Jnactive AS Context the nextHopChaining Count received iu the RRCReleqse
raessage, the curtent Kow and Kerow keys, the ROHC siate, the EHC context(s), the stored Qo3
fiow to DREB mapping rules, the C-RNTY used in the source PCeall, the cellldentity and the
physical ccll identity of the source PCell, the spCellConfigCommon within
ReconfigurationWithSyne of the NR PSCell (if configured) and all other parameters (including
LM relited pirarnstens) configured except for

- parameters within ReconfigurationWithSync of the PCell;
- parameters within ReconfigurationWithSync of the NR PSCell, if configured;
- parameters within MobilitnControllnfoSCG of the E-UTRA PSCell, if configured;
- gervingCellConfigCommonSIiB,
NOTES SThe LTM reldred purameters include all entries within the MUG and SUG VarlTNEUE - Config:

entrics within the MOG and SCG Varl TM-Contie the IR LTM-Condie and the itm-CSE

ReponfionbigboladMadineinsancas Tor il horving aolls

2> enter BRO_INACTIVE and perfouu cell selection as specified in TR 38.304 {20];
1> clse
2> perform the actions upon going to RRC_IDLE as specified 11 5.3.11, with the release cause ‘other’.

S o e o sk ok 3 o sk e e s sk e 3Rk sk e 3k sl 3k e ok ke e ok e sk e ok e sk e ok s ok e sl sk e 3 o sl e R st sk ek sl ok ok i sl e 3 ok e o sl ok i i e o o ok e Rl 3k e o sl sk kR ok

EEEE LR T 2]

In a set of embodiments, the UE stores e lirst set ol LTM related contiguration(s) in the
which were previously configured, by storing entries of one or more UE variables in which
the Best set o UEM related configtiralion(s: have been configured. This was shown in the

example above.
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In one example, the UE stores LTM related information in two UE variables e.g. VarLTM-
Config (used to store the reference configuration and the LTM candidate cell configurations}
and Varl, TM-UE-Config (used to store the generated UE configuration related to the

received L'TM candidate cell configurations).

Varl TM-Config UE variable

i man N E e L S T MR TRy

Vart, TM-UE-Contig UE variable

B A
BB Skt S o e

NG RECRETOREIGIEE e

in a set of embodiments, the UE stores the first set of UEM related eonfiguration(s) which
were previously configured. by storing the {E including the LTM related configuration (e.g.
IE LTM-Config, and the TEs within} which is parts of its UE current configuration.

L TH-Config information element

CRORNTATN RIS RR Soni AR TR

EMEDsRS T dateloRabessetis iy

LiMsCendidareTodaModlinat=e Ty

INTECER LA o ECa et Tl S s

AECHERCE S TAR L I e i ag T

BB ust- i it tkel
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L Th-Config fleld descriptions

ftm-CandidaleToAddModL ist
List of LTM candidate cell configurations to add and/or modify.

fim-CandidateToReloaselist
List of LTM candidate cell configurations 1o remove.

fm-ServingCeliNoResetiD

This field is used by the UE to determine on whether L2 reset should be performed for an LTM
candidate cell uporn an LTM cell switch procedure. H the value of fim-NoResetiDin an LTM candidate
cell is the same as the value of itm-ServingCeliNoReselill in the serving cell of a cell group, then the
UE shall not perform any L2 reset during the LTM cell switch procedure.

fim-ReferenceConfiguration
This field includes an RRCReconfiguration message used to configure a reference configuration for
LT

In a set of embodiments, the UE stores the first set of LTM relzted conficurationis) separately for

the MCG and the 5CG.

The first set of one or more LTM related configurations may correspond to one or more of the

following {see further details in Section 2.7.1.2}:

o i} Lower laver measuremant configuration{s) for LTM;
o 1} Time Alignment acquisition (aiso called UL pre-sync configuration);
o i} TC state configuration{s) for pre-sync {zlso called DL pre-sync configuration);

o v} Reference configuration{s};

o v) Complets LTM candidzie configuration{s) generzted when the UF is configured

with LTM
o vi} Other LTM related configuration{s}

40
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In a set of embodiments, the UE initiztes a resume procedure, transmits an RRC Resume Request

message and receives an RRC Resume meassage including § \qu«w\ N
and, in response to Mmﬂw UE restores the first set of stored LTM related

configuratinn{s) Otherwise, upon detarmining that MW the Uk release
5 {deletes/ removes) the firet set of LM related tonfigurationls). One advantage of such appmacﬁ‘ is
that when the target network node in which the UE s trying to resume is not LTM capable, the
first indication would not be included in the RRC Resume message so that the UE releases LTM
related configurations. And, in case the target network node in which the UE is trying to resume is
LTM capable, the target network node can decide to gither include the first indication in the RRC
0 Resume message indicating the UE to release the LTM related configurations, or not include the
first indication in the RRC Resume maessage {to indicate the UE to restors the LTM related
configurations).

in this set of embodiments, the UE may rasmre the first set of stored LTV related configurationts)
for the MCG as response 1o RNARR NN arid restore the first set of stored LT related
wn?zwratiﬁn( 3 for the SCG as response to another indication, for example 3 restoreSCG

indication. in one example, the UE may restore the fira) set of stored LTM related configurationis)
for the SCG according to Waﬂd another indication, such as a restoreSCG
indication. For example, the UE restores resiore the Hest set of stored LTV telated
configuration{s} for the SCG when both &W and the restore3C3 indication are

20 present.

—t
[#3]

Below we show an example of how this may be specified in the RRC specifications:
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53134  Reception of the RRCResume by the UE

25 The UE shall:
[
1> if the RRCResume includes the jullConfig:
2> perform the full configuration procedure as specified in 5.3.5.11;
1> else:
30 i1
25 it the RRCResume does not include the restore SCG:
3> release the MR-DC related configurations (e, as specified in 5.3.5.10) from the UFE Inactive AS
context, if stored;
Sebthe RRE Resamedoesnetmchide the mesrare LM
35 3% release e LTV related cenfisirations e, as Spedifed i 313 58 Gom the UB Tnaciive A8
cottexlo i stored,
45 stareds and pdep-Config from the UE Inactive AS context;

[

1> discard the UE Inactive AS context;
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fai—

-

53.5.10 MR-DC release

The UE shall:

1> as a result of MR- release tiggered by E-UTRA o NK:
2> release SRB3, if established, as specified 1o 5.3.5.6.2;
2> release measConfig assocrated with SOG;
2> if the UE is configared with NR SCG:

3% release the SCG configuration as specified in clause 5.3.5.4;

3> release otherConfig associated with the SCG, if coufigured;

3> stop tiveers T346a, T346b, T346¢, T346d, T3406e, T346§ and T346k associated with the SCG, if
Tannng;

3> release bap-Config associated with the SCG, if cordigured:

> release the BAP entity as specified in TS 38.340 [47], if there is vo condigured bap-Config,
3> release inb-IP-AddressConfigurationiist associated with the 5CG, i configuy

2> else if the UK 1s configured with E-UTRA 5CG:

3> release the SCG configuration as specified in TS 36.331 {101, clause 3.3.10.19 to release the E-
UTRA SCG:

...
5.3.54  Secondary cell group release

fas—

The UL shall:
1> as a result of SCG release iriggered by E-UTRA (fe. (NGYEN-DC case) or NR (e, NR-DC case
2> reset SCG MAC, i configured;
2» for each RLL bearer that 1s part of the SCG configuration:
3> perform RLC bearer release procedure as specified in 5.3.5.5.3;

‘or each BH RLC channel that is part of the SCG configuration:

by
»-r

3> performt BH RLC channel release procedure as specified in 5.3.5.5.10;
2> release the SCG configuration;

2> remove all the entries within the SCG VarConditionalReconfig, if any;

2% resvove sl Saiss wathiniths SCGIV e EEME LR Uovdigs o anyg
Zeraimove silsiey Wil REGVrE EMECorie ity
ZEremove LM Cons o B Mo the UG bR

Pogt
2

2= remove the - CSTE-ReportConfipToAddModList instances for all 804G Serving colis
2> if SCG release was wiggered by NR (e, NR-D{C case)
3> remove all the entries within ithe MCG VarConditionalReconfiy for which the
RRCReconfiguration within condRRCReconfig docs not include the masterCellCroup with

reconfigurationWithSvyne, if any;

1Y,



-

w1

20

Ny
&3]

3
<

40

45

1009-6397 / P109171USOL

2> else (3.6, BN-DC case):
3> perfonn VarConditionalReconfiguration CPC rerpoval as specified in TS 36.331 [10] clause
5339.7;
Z» stop timer T30 for the corresponding SpCcll, if running;
2> stop timer T312 for the corresponding SpCell, if running;
x> stop timer T304 for the corresponding SpCell, if running.
NOTE:  Release of cell group means only release of the lower layer configuration of the cell group but the

RadioBearerConfig wmav not be released.

restoredl TM
Indicates that the UH shall restore the LTM related configurations from the 1IE Inactive AS

Context, if stored,

KT FeNe FeK KR HFF e Fe Rk KRR S TR Y KR I S e e KRR R o e YR R R e S e R K e e e ek KR R ST e N R KR R o e Yook Rk Rk o e e X R ek ke de

In a set of embodiments, the UE which has stored the first set of 1TM related configurations when
it was suspended, initiaies a resume procedure, transmits an RRC Resume Request message {e.g.
RRCResumeaRequest, or RRCResumeRequestl) and receives in response an BRC Resurme messags
{RRCRasume} including . As the previous
set of ernbodiments indicate, either the UE has deleted {removed/ relezsed} the first set of LTM
related configurations {when the first indication e.g. restorel . TM is absent in the RRC Resume
message) or restored the first set of LTM related configurations {when the first indication e.g.
restorelTM is absent in the RRC Resume messagel.

- In one option, the is comprised

within the [E LTM-Config {shown abiove), as show below:

S o e o sk ok 3 o sk e e s sk e 3Rk sk e 3k sl 3k e ok ke e ok e sk e ok e sk e ok s ok e sl sk e 3 o sl e R st sk ek sl ok ok i sl e 3 ok e o sl ok i i e o o ok e Rl 3k e o sl sk kR ok

e ok k

RECReEgume s b gyl aie s

o SetipRel

SN OR TR T

s
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LTM-Config information element

i S

SRR IR L CONTRINTNG S RRORemE

RN S b R Bl S ot

T

LM GRS TdE e RaIMp AT s T 1A

AR N e f O

hsii S e s
Fo¥:¥uto i et bt fa

oy B3
SRR O

Staucs SROHENC R SRR

T

R E S st et oleRdigl

bl 2ol ol o AECUERCE LS TR e N s S0 8 T

RGeSO e e

LOM=Candia IR el dat Dugad ol BB el o BRI LR LA BT o

Camdiminra Tty

GUraTiony

LTHM-Config field descriptions

ftnr-CandidaieToAddModlist
List of LTM candidate cell configurations 1o add and/or modify.

ftm-CandidaleToReleaselist
List of LTM candidate cell configurations to remove.

fim-ServingCeliNoReseliD

This field is used by the UK 1o determine on whether L2 reset should be performed for an LTM
candidate cell upon an LTM cell switch procedure. f the value of fim-NoResetiDin an LTM candidate
cell is the same as the value of fim-ServingCeliNoRaselil in the sarving cell of a cell group, then the
UE shall not perform any L2 reset during the LTM cali switch procedure.

ftm-Referencelonfiguration
This field includes an RRCReconfiguration message usad to configure a reference configuration for
LTh.

a3 3k ok % A ok sk sk e sk sk ok ok kol S sk sk Bk sk Sk ke 3K sk e 3 sk sk ol sk sk sk ok ok ok ale ok ok ke ok e sk sk ok ksl e sk ke ke sk skl sk ok R ke sk skl ek sk kol ke kleosk kR ek R K

¥ ok s AR % ko A

Below we show an example of g procedurs text in RRC:

EEEEEE LRSI SRS E L SRS SEEE L ELE LR ELEREE IR EESEE RS EEEEEREEREEEREEEEREE LSS

5.3.13.4 Reception of the RRCResume by the UE
The UE shall:
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fo]

Ioit the RRE Regmemessage mahndasihe fopc Gonhig:

2 e e Conlisivisetas setup:

Jepecbhonithe DM oonlisuation trasedurs nsspeniled 8 535K

2ol
3z selease the LIM conlisuittion;
1> set the content of the RRCResumeComplete message as follows:

s e ok e o e ok ke ok e sl sk ks sl e 3 st sk ek sl o ok sk e 3 o e o sl ok 2 o ke e S s sl e 3R 3% e e s sk ot R sk e ok i st e ok sl sk e ol s e e e sk K o ke e R sk sk ek ok %

e sk de gk sesk ¥

The
first set of one or more LTM related parameters.

may be the same or different than the

In the following some network related embodiments are disclosed. The fact that the UE
suspends the TTM related configurations may not fmply that TTM related configurations are
also suspended on all nodes at the network side. It is possible, {or example, that the network
implementation (e.g. in the first network node) releases LTM related configurations at the
Candidate DU, while it actually stores both the higher layer and lower layer context in the
first network node, in the UE Inactive AS Context, also stored at the UE side. In other words,
the second method comprises both alternatives:

- 1. UE is suspended and stores LTM related configurations, while the $-CU stores LTM related
configurations, but releases LTM related configuration{s) from the Candidate DU {so context
setup is triggered in resume operation).

~ 2. UEissuspended and stores LTM related configurations, while the S-CU stores LTM related
canfigurations, and suspends LTM related configuration{s} from the Candidate DU {so
context modification is triggered in resume operation).

In the following, the focus is on case 2., in which the UE is suspended and stores LTM
related configurations, while the 5-CU stores LTM related configurations, and suspends L'TM
related contfiguration(s} from the Candidate BU (so context modification is triggered in

resume operation).

in a set of embodiments, a first network node operating as a Central Unit {CU) serving 3 UE {or

serving CU}, performs the following steps:

45
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- Transmitting to the UE a firstset of one ormore LTMrelated confisuration{s)

o

- Transmitting

in one option that first set of one or more LTM ielated configuration{s; is received
in 2 message which corresponds to an RRC Reconfiguration message, which the UE
may receive in different manners e.g. when it transitions o RRC_CONNECTED {e.g.
from RRC_IDLEY, or during a handover and/or during a reconfiguration with sync,
or from the serving cell for intra-cell reconfiguration.

in cne option that first set of one or more LTV related configuration(s) is received
when the UE is capable of handling one or more of the LTM related
configuration{s). For example, the UE receives in the first set an UL pre-syne
configuration{s} when the UE is capable of performing UL pre-sync for LTM.

and to transition the

UE to Inactive state;

O

in one option that message from §
transitioning to Inactive staie corresponds to an |
suspend configuration {suspendConfig).

elease message including a

in one sub-option that message from the first network node, e.g., CU-CP is
transmitted to another network node, e.g., CU-UP, with one indication of

suspending connection for the bearer(s) established for LTM operation, for
axample, inthe E1AP BEARER CONTEXT MODIFICATION REQUEST message.

in one option, that message is included within a UE CONTEXT RELEASE COMMAND
message {over F1AP signaling) which is fransmitted to a Serving DU which
forwards the RRCRelease message including the suspendConfig to the UE. In
rasponse to that, the Serving DU transmits to the first node a UE CONTEXT
RELEASE COMPLETE message {over F1AP signaling).

in one option, that message is included within a UE CONTEXT MODBIFICATION
REQUEST message {over F1AP signaling) including an indication for suspension of
the lower layers, an example being the Lower Laver presence status change E is
set to "suspend fower layers®. The RRC Release with suspendConfig is transmitted
to a Serving DU which forwards the RRCRelease message including the
suspendConfig to the UE. in response to that, the Serving DU transmits to the first
node a UE CONTEXT MODIFICATION RESPONSE message {over F1AP signaling).

- Storing the fisst set of one or more LTM related configlratians in response to transmitting

O

message to the UE to transition the UE to inactive state.

Whan the first network node stores the LTM related configurations e.g. in the UE
fnactive context at the network side, the first network node (Serving CU, S-CU)
transmits a UE CONTEXT MIODIFICATION REQUEST to one or more Candidate DU{s)
associated to the first set of LTM related configuration{s} including an indication
for suspension of lower fayers, so the Candidate DU suspends the first set of LTM
configuration({s}, and responds with a UE CONTEXT MODIFICATION RESPONSE.
When LTM related configuration{s} are suspended at the C-DU, these are stored
and not discarded. One example of these steps is shown in the figure below:
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,,,,,,,,,,,,,,,,,,,,,,,,,,,

uE SOU 5.04 C-DU

1. UE Context Heleass commanid

2, RBCRelease {suspendCanfig)

3. UE Context Relesse complete

4. UE Contexd Modification
Request {suspend iower {avars)

5. UE Context Modification
Raspanse (suspend jowsr layers)

Figure 12 5-CU suspending the L'TM related configorations towards the C-DU

[0034] In a set of embodiments, the first network node (e.g. Serving CU) receives from
the UE an RRC Resume Request message (e.g. RRCResumeRequest or RRCResumeRequestl
message) and determines w either indicate to the UE o restore the first set of LTM related
configuration{s), by including the first indication in the RRC Resume message (e.g.
restorel . .TM) or to indicate to the UE to delete (remove/ release) the first set of LTM related
configuration{s), by not inciuding the first indication.

[6635] When the first network node determines to delete the hust set ol LTM relowd
configurationis), the fivst network node (ransmits a message to one or more Candidate DU(s)
associated to the first set of LTM related configuration(s) for deleting the first set of LTM
related configuration(s} e.g. by transmitting an UE CONTEXT RELEASE COMMAND to the
one or more Candidate DU(s), in response to which the Candidate DU(s) would release the
first set of L'TM related configuration{s) or parts of it. The case in which a Candidate DU
releases part of the first set of L'TM related configuration{s) is when the first set of L'TM related
configuration{s) relates to multiple candidate DU(s), so that gach Candidate DU deletes its
associated LTM related configurationds), part of the first set of LTM related configuration(s).

(68361 When the first network node determines (o restore the first set of LTM related
configuration{s), the first network node transmits a message to one or more Candidate DU(s)
associated to the first set of L'TM related configuration(s) for resuming the first set of LTM
related configuration(s) e.g. by transraitting an UE CONTEXT MODIFICATION REQUEST
{o the one or more Candidate DU(s) including an indication for resuming the one first set of
L'TM related configuration(s), in response to which the Candidate DU(s) resumes the first set

of LTM related configuration(s} or parts of it. Por the 5-CU to be able to resume LTM related
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configuration{s) at C-DU(s}, the context information {e.g. UE Inactive AS Context) needs to
include information about the C-DU e.g. node identifiers, FLAP signaling association{s), tunnel

identifiers, etc. One example is shown in the figure below:

. RRCRasume fegquest

JON

ume wer lavers)

&, RRCRezume

8. KRCResumelnmplets 10, UL RRC MF 554

Figore 13 Resome of LM related configuration(s)

HEHIRYS In a set of embodiments, the first network node (e.g. Serving CU} recetves from
the UE an RRC Resume Request message (e.g. RRCResomeRequest or RRCResumeReqguestl
measage) and configures the UE with a second set of LTM related configuration. That may be
configured on top of the first set of L'TM related configuration(s), in case the first network node
indicated the UFE to restore the first set of LTM related configuration{s), or not (in case the first
network node indicated the UE to delete the first set of LTM related configuration(s), or a full
configuration indication is included). In one option, before transmitting the RRC Resume
message to the UE, including the second set of LTM related configuration(s), the first network
node requests at least one Candidate DU to conligure L'TM 1o the incomung UE, for example,
by transmitting a UE CONTEXT SETUP REQUEST, in response to which, the first network
nods receives from the Candidate DU a UE CONTEXT SETUP RESPONSE including at least

g,

il

ong configuration from the second set of the one muore LTM related configurations e
configuration per L'TM candidate cell, UL pre-sync configaration, DL pre-syne configuration,
other LTM related configuration. Then, the first network node inchides the second set of LTM
related configuration(s) in an RRC Resume message to be transmitted to the UE. In one sub-
option the CU-CP sends to another network nede, e.g., CU-UP, with one indication of resuming
connection for the bearer(s) established for LTM operation, for example, in the ElIAP

BEARER CONTEXT MODIFICATION RESPONSE message.
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(04387 In g set of embodiments, the first network node which has suspended the UE with
the first set of L'TM related configuration(s), also calied last serving network node, receives a
message requesting UE Context  from a second network node (e.g. XnAP: RETRIEVE UE
CONTEXT REGUEST), in response to which the first network node deletes the fisst set of
LEM related configoration(s) from a UE Inactive AS Context, and responds the second
network node with a UE Context response message (e.g. XnAP: RETRIEVE UE CONTEXT
RESPONSE), including the UE Inactive AS Context {(without the first set of LTM related
configuration{s)). As part of that, the first network node also deletes the first set of LTM related
configuration{s) towards one or more C-DU(s) associated to the first set of L'TM related
configuration{s) e.g. by transmitting a UE CONTEXT RELEASE COMMAND to the one or
more {-DU(s) (in response to which it receives a UE CONTEXT RELEASE COMPLETE)

An example is shown below:

2 RE{Rgsarns Resjusst

2. NITEAd UL RIG AMSSAT
TRAS

3L RETRIZVE L ZONTEXT REQUE!

UE CONTEXT RELEASE COMDSAND

£ RETRIEVE L1E CONTE

7. LECONTEXTSE U REQUEST

& UL KT SETYPR RESPONMLE

Ex

3. UL RFC MESTAGE TEANSFIR

18, RitChesune

31 PRCRstmetarephte 12, UL RRE MESYAGR TRANSEER

Figure 14 5-CU deleting LTM related configuration(s) upon UE cootext belog reguested by annther

glhoded

[5439] One advantage of the following steps at the {irst network node shown above is that
the first set of LTM related configuration(s) is stored at the first network node for the case the
UE may resume in the same cell or in a cell associated to the same node / CU, as L'TM may be
only valid for the same CU, as it is the case for Rel-18 UE(s) or UE{z) with a capability only
for intra-CU L'TM. However, in case the UE is suspended with the fivst set of LTM related
configuration{s) stored, moves around with cell reselection and tries to resume in a cell which
is associated to a target gNodeB with a target CU (different from the Source CU}, the target

CU requests the UE context to the last serving gNodeB (ie. to the 5-CU) and, that §-CU,
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knowing that the target {1 would not benefit form the L'TM related configuration(s) since
inter-CU L'TM would not be sapported in by the UE, releases the first set of L'TM related
configuration(s) from the UE Inactive AS Context before providing the context to the target
U (and also releases the first set of L'TM related configuration(s) from one or more Candidate
PUG

(30407 Notice that another bepefit is that it addresses the scenario in which the target CU
is not even LTM capable. In that case, the target CU does not receive any LTM related

configuration in the UE Inactive AS context from the S-CU.

Proposed text for TS 38.473

8.3.4 UE Context Modification (gNB-CU initiated)

8.3.4.1 Genera

The purpose of the UE Context Modification procedure is to modify the established UE
Context, e.g., establishing, modifving and releasing radio resources or sidelink resources.
This proceduore is also used (0 command the gNB-DU 1o stop data transmission for the UE for

mobility (see TS 38.401 [4]). The procedure uses UE-associated signaling.

Hihe LTM presence siotns chonge 18 set to suspend LIM s mcluded in the UE
CONTEXT MODIFICATION REQUEST. the gNB-DU shail keep all ower layer inchuding
1AM conficuration for Uls, and not tansimit o moceive data from VB,

Hthe LTM presenve siatiss change 1E Set to recume LTM U s inchuded 1o the UE CUINTENT
MODIFIUCATION REGUEST message. the aNB-DU shull tse the previously stored lower

averincludine L IMconfipnation oy the UB,

9.2.2.7 UE CONTEXT MODIFICATION REQUEST

This raessage is sent by the gNB-CU to provide UE Context information changes to the gNB-
Bu.

Direction: gNB-CU —» gNB-DU

IE/Group Name Presence Range I fype and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.38.1.1 YES reject
gNB-CU UE F1AP D i 9.3.1.4 YES reject
gNB-DU UE F1APID M 8.3.15 YES raject
EEME Pragance Slalug @ 93X Y&s ghatg
Ghangs
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9.3.1.x L'T™M Presence Status Change

This IE indicates lower laver including L TM configuiation presence status shall be chianged.

E/Group Nams Pregens Bangs iEtypp and Semantics desoviption
g refsrsnde
LEM Bresanse Biatus M ENUNERATED feuspendi MY will siorg LT
Ghange ispspen LT related configurations{s)
resime LI fresuinie LM shiall resiore

PN relatsd canligiratiohis)
andit s Setonlatier
ISUSpEoIETM e Been
indicaiad.

18041} With the above example information in mind, a UE in one embodiment performs a
method, wherein the UE is configured with a first set of LTM related configuration{(s). The

method includes the UE deleting (releasing/ discarding/removing) the frst nel ol one or more

LIM related confizurations in response o recelving &

or during an initiation of a resume procedure. There are different manners to
define that LTM related configurations are not used when the UE tries to resume, the difference
being the timing in which the deletion of the first set of LTM related configuration occurs,
cither during suspend or during the resume operation.

18042} in an example scenario, the UE initiales a resume procedure, transmiis an RRC
restne request, receives an RRC Resume message which inchides a second set of 1TM related
configuration(s), which may either be the same or different than the first set of one or more
LTM related parameters. When the UE applies the second set of the LTM related
configuration{s} it starts (o operate accordingly.

[6043] Another example method of operation by a UF configured with a first set of LTM

related configuration(s) includes the U storing the first set of one or more 1IM related

configuratipns, in fesponse 1o receiving

[B444] Correspondingly, the UE inifiates a resurne procedore by transmitting an RRC

- . - . . N
resume request. The UE receives an RRC Resume message which may or may not include §

s.x\«;‘ RN When that first indication is included, the UE restores

the first set of one or more LTM related configuration(s); when that first indication is absent,

the UE releases the first set of one or more L'TM related configuration(s). The RRC resume
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message the UE receives may also include a second set of L'TM related configuration(s) which
may either be the same as the first set of LTM related configuration(s) or different. Thus, in at
feast one example embodiment or scenario of operation, the UE has a first set of LTM related
configurations stored for use when i resumes is active connection, and decides whether to
restore the first set of LTM related configurations in dependence on whether the RRC Resume
measage returned to it by the network indicates restoration or deletion. The indication may be
explictt, ¢.g., a flag that is set or cleared, or may be tmplicit, e.g., the absence of a restoration
indication, or the inclusion of LTM related condiguration(s), such that the UE knows to replace
or modify its stored LTM related configurations.

{8045} The first/stored LTM related configurations may correspond to at least one or more

of these:

{6046} it Lower layer (CSI measurement configuration(s) for LTM;
160471 i) Tume Alignment acquisition {(also called UL pre-syne configuration);
[6048] it} TCI state configuration(s) for pre-syne (also called DL pre-sync configuration);

16049} iv) L'TM Reference configuration(s};

[3954G] v LTM Candidate Cell Configuration (s}

{8051} vt} Complete LTM candidate cell configuration{s) generated when the UE is
configured with L'TM.

(80521 An example method of operation by a serving CU includes the CU Transmitting to
the UE 4 first set of ong or move LTWV rdlated ¢onticuration(s) and deleting (releasing/
discarding/ removing) the Fust set of one or more LM reluted conligurations in response to
transmitting a message to the UE to ansition the UE 1o Inactive state, or performing such
deletion during an initiation of a resame procedure.

[8933] Ags part of the method, the CU deleting {releasing/ discarding/ removing) the first
set of one or more LTV related confizarations by tansmiinz Milnmnmiinnannnty

N\ for releasing the first set of LEM related conlisuration(s) at the Candidate DU,

wherein the first set of LTM related configuration{s} is asseciated to an LTM candidate cell of
the at least one Candidate DU

-y

(6054} As part of the method, when the UE resume in the same CU, the CU receives from

the UE an RRC Resume Request message and transmits an RRC Resume message including A

LTM related parameters.
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[84955] A second example method by a first network node operating as a serving CU with
respect to a UE, the CE transmits to the UE g firet set of one o more LTM related

contiguration(y); and stores the first sot of one or more TTM related contizurations in response

o (ransmitiing message © the UE o wransition the UE to Inactive state. As part of the
method, the CU suspends the first set of one or miore LIM selated configurations by
\ for suspending the fivst set of LTM related

configuration{s} at the Candidate DU, wherein the first set of LTM related configuration(s) is

transmitting

associated to an L'TM candidate cell of the at least one Candidate DU. Further, the method

includes the CU receiving from the UE an RRC Resome Request message and transrnitting an

RRC Resume message, which may or may not include N
which indicates to the UE that the UE shall restore or not the first set of stored LM relaied
configuiationiss.

IR Ags part of the method, the CU may include in the RRC Resume message which it

transmiis to the UE

t0 be applied by

the UE as part of the RRC resume procedure, wherein the

{ may be the same or different than the first set of one or more LTM

related parameters,

[8457] As part of the method, the first network node receives a message requesting UE
Context from a second network node, based on which the first network node deletes the first
set of LTM related configuration(s) from a UE Inactive AS Context before it responds
inclading in the response message the UE Inactive AS Context {without the first set of LTM
related configuration(s)).

13038} Figure Q1 shows an example of a communication system QQ100 in accordance
with some embodiments.

(30397 In the example, the comnumication system Q100 includes a telecommunication
network Q102 that includes an access network QQ104, such as a radio access network
(RAN}, and a core network QQ106, which includes one or more core network nodes QQ108.
The access network QQ 104 inchides one or more access network nodes, such as network nodes
(30110a and QO110b (one or more of which may be generally referred to as network nodes
Q(110), or any other similar 3 Generation Partnership Project (3GPP) access nodes or non-
3GPP access points. Moreover, as will be appreciated by those of skill in the art, a network
node is not necessarily lmited to an implementaiion in which a radio portion and a baseband
portion are supplied and integrated by a single vendor. Thus, 1t will be understood that network

nodes include disaggregated implementations or portions thereof. For example, in some
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embodiments, the telecommunication network Q102 includes one or more Open-RAN
(ORAN) network nodes. An ORAN network node i a node in the telecompmumication network
QQ102 that supports an ORAN specification {c.g., a specification published by the O-RAN
Alliance, or any similar organization) and may operate alone or together with other nodes to
implement ong or more functionalities of any node in the telecommumication network QQ102,
inclading one or more network nodes QQ110 and/or core network nodes (3Q103.

[6068] Examples of an ORAN network node include an open radio unit {O-RU), an open
distributed unit (O-DU), an open central unit (O-CU), including an O-CU conirol plane (G-
CU-CP) or an O-CU user plane (G-CU-UP), a RAN intelligent controller (near-real time or
non-real time) hosting software or software plug-ins, such as a near-real time control
application (e.g., XApp) or a non-real time control application (e.g., rApp), or any combination
thereof (the adjective “open” designating support of an ORAN specification). The network
node may sapport a specification by, for example, supporting an interface defined by the
ORAN specification, such as an A1, Fl, W1, E1, H2, X2, Xn interface, an open fronthaul user
planc interface, or an open fronthaul management plane interface. Moreover, an ORAN access
node may be a logical node in a physical node. Furthermore, an ORAN network node may be
implemented in a virtealization environment {described further below) in which one or more
network functions are virtualized. For exaraple, the virtualization environment may include an
(O-Cloud computing platform orchestrated by a Service Management and Orchestration
Framework viz an O-2 interface defined by the O-RAN Alliance or comparable technologies.
The network nodes QU110 facilitate divect or indivect connection of user equupment (UE), such
as by connecting UHs QQ112a, QQ1Li2b, Q11 2¢, and QQ1124d (one or more of which may
be generally referred to as Uks Q(3112) to the core network (3Q106 over one or more wireless
COnnNections.

(30611 Example wireless communications over a wireless connection include transmitting
and/or receiving wireless signals using electromagnetic waves, radio waves, infrared waves,
and/or other types of signals suitable for conveying information without the use of wires,
cables, or other material condoctors. Moreover, 1n different embodiments, the comyunication
system Q0100 may include any number of wired or wireless networks, network nodes, UEs,
and/or any other components or systems that may facilitate or participate in the conmumunication
of data and/or signals whether via wired or wireless connections. The conmumunication system
QQ100 may include and/or interface with any type of commumication, telecommunication,

data, cellular, radio network, and/or other sirailar type of system.
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18962} The UHs (33112 may be any of a wide variety of communication devices, including
wireless devices arranged, configured, and/or operable 1o communicate wirelessly with the
network nodes Q110 and other communication devices. Simnilarly, the network nodes Q110
are arranged, capable, configured, and/or operable to conumunicate directly or indirectly with
the UEs QQ112 and/or with other network nodes or equipment in the telecommunication
network Q102 1o cnable and/or provide network access, such as wireless network access,
and/or to perform other functions, such as administration in the telecommunication network
Qo2

(30631 in the depicted example, the core network QQ106 connects the network nodes
QQ110 to one or more hosts, such as host (3Q116. These connections may be direct or indirect
via one or more intermediary networks or devices. In ather cxamples, network nades may be
directly coupled 1o hosts. The core network (3106 includes one more core network nodes
{e.g.. core network node QQ108) that are stractured with hardware and software components.
Features of these components may be substantially similar (o those described with respect to
the UHs, network nedes, and/or hosts, such that the descriptions thereof are generally
applicable to the corresponding components of the core network node QQ108. Example core
network nodes include functions of one or more of a Mobile Switching Center (MSC), Mobihity
Managersere  Hotity (MME), Home Subscriber Server (HSS), Access and Mobility
Management Function (AMF), Session Management Function (SMF), Authentication Server
Function (AUSF), Subscription Identifier De-concealing function (SIDF), Unified Data
Management (UDM), Security Edge Protection Proxy (SEPP), Network Exposure Funetion
{(NEF), and/or a User Plane Function (UPF).

(8864} The host QQ116 may be under the ownership or control of a service provider other
than an operator or provider of the access network QQ104 and/or the telecommunication
network QQ102, and may be operated by the service provider or on behalf of the service
provider. The host QQ116 may host a variety of applications to provide one or more sarvice.
Examples of such applications include live and pre-recorded audio/video content, data
collection services such as retrieving and compiling data on various ambient conditions
detected by a plurality of UHEs, analytics functionality, social media, functions for controlling
or otherwise interacting with remote devices, functions for an alarm and surveiliance center, or
any other such function performed by a server.

[3468] As a whole, the communication systern Q100 of Figure (01 enables connectivity
between the UHs, network nodes, and hosts. In that sense, the communication system may be

configured to operate according to predefined rules or procedures, such as specific standards
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that include. but are not limited to: Global System for Mobile Communications (GSM);
Universal Mobile Telecommunications System {UMTS); Long Term Evohition (LTE), andfor
other suitable 2G, 3G, 4G, 5G standards, or any applicable future generation staundard {e.g.,
6(3}; wireless local arga network {WLARN) standards, such as the Institute of Electrical and
Hlectronics Engineers (1EEE) 802.11 standards (WiFi); and/or any other appropriate wireless
communication standard, such as the Worldwide Interoperability for Microwave Access
{WiMax}, Bluctooth, Z-Wave, Near Field Comuunication (NFC) ZigBee, LiFi, and/or any
low-power wide-area network (LPW AN} standards such as LoRa and Sigfox.

(3661 In some examples, the telecommunication network QU102 s a cellular network
that implements 30PP standardized feanwres. Accordingly, the telecommunications network
Q102 may support network slicing to provide different logical networks to different devices
that are connected to the telecommunication network 102, For example, the
telecommumications  network Q102 may provide Ulra Reliable Low  Latency
Convounication (URLLC) services to some UEs, while providing Enbanced Mobile
Broadband (eMBEB) services to other UEs, and/or Massive Machine Type Conununication
{mMTCYMassive 10T services 1o yet further UEs.

(34671 In some examples, the Uks QO1I2 are configured to transmit and/or receive
information without direct human interaction. For instance, & UE may be desigued to transmit
information to the access network QQ104 on a predetermined schedule, when triggered by an
internal or external event, or in response to requests from the access network QQ104.
Additionally, & UE may be configured for operating in single- or multi-RAT or mulu-standard
made. For example, 2 UE may operate with any one or combination of Wi-Fi, NR (New Radio)
and LTE, i.e. being configured for multi-radio dual connectivity (MR-DC), sach as E-UTRAN
{Evolved-UMTS Terrestrial Radio Access Network) New Radio — Dual Connectivity (EN-
38}

(6068 In the example, the hub QQ114 communicates with the access network QU104 o
facilitate indirect communication between one or more UEs (e.g., UEQQ112¢c and/or Q{31 12d)
and network nodes (e.2., network node QQ110b). In some examples, the hub QQ114 may be a
comtroller, router, content source and analytics, or any of the other communication devices
described herein regarding UEs. For example, the hub 33114 may be a broadband router
enabling access to the core network Q106 for the UEs. As another example, the hub QQ114
may be a controller that sends commands or instructions (o one or more actuators in the U,
Cormmmands or instractions moay be received from the UEs, network nodes QQ110, or by

executable code, script, process, or other instructions in the hub QQ114. As another example,
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the hub (3Q114 may be a data collector that acts as temporary storage for UE data and, in some
embodiments, may perform analysis or other processing of the data. As another example, the
tub Q114 may be a content source. For exaraple, for a UH that is a VR headset, display,
loudspeaker or other media delivery device, the hub (30114 may retrieve YR assets, video,
audio, or other media or data related to sensory information via a network node, which the hub
(30114 then provides to the UE either directly, after performing local processing, and/or after
adding additional local content. In still another example, the hub QQ114 acts as a proxy server
or orchestrator for the UESs, in particular if one or more of the UEs are low energy o devices.
(34691 The hub Q0114 may have a constant/persistent or intermitient connection to the
network node Q01 10b. The hub QQ114 may also allow for a different communication scheme
and/or schedule between the hub Q114 and UEs (e.g., UE Q0Q112¢ and/or (3Q112d), and
between the hub Q114 and the core network (3Q106. In other examples, the hub Q114 is
connected to the core network QQL06 and/or one or more UEs via a wired connection.
Moreover, the hub QQ114 may be configured to connect to an M2M service provider over the
access network Q02104 and/or to another UE over a direct connection. In some scenarios, UEs
may gstablish a wireless connection with the network nodes Q3110 while still connected via
the hub Q114 via a wired or wireless connection. In some embodiments, the hub Q114 may
be a dedicated hub ~ that s, a bub whose primary function is to route convnunications to/from
the UHEs from/to the network node 3(0110b. in other embodimentis, the hub QG114 may be a
non-dedicated hob - that is, a device which is capable of operating o route comnunications
between the UEs and network node QQ110b, but which ts additionally capable of operating as
a coromunication start and/or end point for certatn data channels.

[84748] The comunication system QQ100 may be configured in accordance with the
techiniques disclosed herein, e.g., one or more of the UEs QQ112 are configured to perform the
conditional restore/delete operations described herein for LTM related configurations in the
context of connection suspension/resumption. Correspondingly, one or more of the network
nodes (3110 are contigured as CU/DU systems, with at least one such CU configured to
perform the serving CU operations described herein. The same applies with respect to the
subsequent figures, such as Figure QQ2.

160711 Figore Q02 shows a UE Q0200 in accordance with some embodiments. As used
herein, a UE refers to a device capable, configured, arranged and/or operable to conmumunicate
wirelessly with network nodes and/or other UEs. Examples of a UE include, bot are not limited
0, a smart phone, mobtle phone, cell phone, voice aver IP (VoIP) phone, wireless local loop

phone, desktop computer, personal digital assistant (PDA), wireless cameras, gaming console
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or device, music storage device, playback appliance, wearable terminal device, wireless
endpoing, mobile station, tablet, laptop, laptop-embedded equipment (LEE), laptop-mounted
cquipment (LME), smart device, wireless customer-premise equipment (CPE), vehicle,
vehicle-mounted or vehicle embedded/integrated wireless device, etc. Other examples include
any UE identified by the 3rd Generation Partnership Project (3GPP), including a narrow band
internet of things (NB-IoT) UK, 2 machine type communication (MTC) UE, and/or an
enhanced MTC (eMTC) UE.

[8972] A UE may support device-to-device (D20 communication, for example by
implementing a 3GPP standard for sidelink commonication, Dedicated Short-Range
Communication (DSRO), vehicle-to-vehicle (V2V), vehicle-to-infrastructure (V2I), or vehicle-
to-everything (V2X). In other exampies, a UE may not necessarily have a user in the sense of
a human user who owns and/or operates the relevant device. Instead, a UE may represent a
device that is intended for sale to, or operation by, a human user bt which may not, or which
may not initially, be associated with a specific human user (e.g., a smart spriniler controller).
Alternatively, a UE may represent a device that is not intended for sale to, or operation by, an
end user but which may be associated with or operated for the benefit of a user {g.g., a smast
power meler).

[84973] The UE Q200 includes processing circuitry QQ202 that is operatively coupled
via a bus QQ204 to an input/output interface QQ206, a power source QQ208, a memaory
3Q210, a communication interface (FQ212, and/or any other component, or any combination
thereof. Certain UEs may aulize all or a subset of the components shown in Figire QQ2. The
level of integration between the components may vary from one UE to another UE. Further,
certain UEs may contain muliiple instances of a component, sach as multiple processors,
memories, fransceivers, fransmitters, receivers, eic.

[84074] The processing circuitry QQ202 is configured to process instructions and data and
may be configured to implement any sequential state machine operative to execute instructions
stored as machine-readable computer programs in the memory QQ218. The processing
civeuitry QU202 may be implemenied as one or more hardware-implemented state machines
{e.g., indiscrete logic, field-programmable gate arrays (FPGAS), application specific integrated
circuits (ASH s}, etc.}; programmable logic together with appropriate firmware; one or more
stored computer programs, general-purpose processoss, such as a microprocessor or digital
signal processor (DSP), together with appropriate software; or any combination of the above.
For example, the processing circuitry QQ202 may include multiple central processing unigs

(CPUs),

58



o

20

ine)
o

30

1009-6397 / P109171USOL

[8975] In the example, the input/output interface QQ206 may be configured to provide an
interface or interfaces to an input device, output device, or one or more input and/or outpat
devices. Examples of an output device include a speaker, a sound card, a video card, a display,
a monitor, a prinier, an actualor, an emitter, a smartcard, another output device, or any
combination thereof. An input device may allow a user to capture information into the UE
(3200, Examples of an input device inclade a touch-sensitive or presence-sensitive display, a
camera {e.g., a digital camera, a digital video camera, a web camera, cte.), a microphone, a
sensor, a mouse, a trackball, a directional pad, a irackpad, a scroll wheel, a smartcard, and the
Iike. The presence-sensitive display may include a capacitive or resistive touch sensor (o sense
input from a user. A sensor may be, for instance, an accelerometer, a gyroscope, a tilt sensor,
a force sensor, a magnetometer, an optical sensor, a proximity sensor, a biometric sensor, etc.,
or any combination theresf. An output device may use the same type of interface port as an
input device. For example, 2 Untversal Senal Bus (USB) port may be used to provide an input
device and an output device.

18076] In some embodiments, the power source QQ208 is structured as a baitery or battery
pack. Other types of power sources, such as an external power source {(e.g., an electricity
outlet), photovoltaic device, or power cell, may be used. The power source QQ2Z08 may further
include power circuiiry for delivering power {from the power source QQ208 itself, and/or an
external power source, o the varipus parts of the UE QQ200 via input circuitry or an inferface
such as an electrical power cable. Delivering power may be, for example, for charging of the
power source QQ208. Power circuitry may perform any formatting, converting, or other
madification to the power from the power source QQ208 to make the power suitable for the
respective components of the UE Q200 to which power is supplied.

(89771 The memory QQ210 may be or be configured to include memory such as random
access memory {RAM), read-only memory (ROM), programyuaable read-only memory
(PROM)Y, erasable programmable read-only memory (EPROM), eclectrically erasable
programmable read-only memory (EEPROM), magnetic disks, optical disks, hard disks,
removable cartridges, flash drives, and so forth. In one example, the memory QQ210 includes
one or more application programs QQ214, such as an operating system, web browser
application, a widget, gadget engine, or other application, and corresponding data QQ216. The
memory Q210 may store, for use by the UE QQ200, any of a variety of various operating
systems or combinations of operating sysiems.

[84078] The memory QQ210 may be configured o include a number of physical dnive

units, such as redundant array of independent disks (RAID), flash memory, USB flash drive,

59



o

20

ine)
o

30

1009-6397 / P109171USOL

external hard disk drive, thumb drive, pen drive, key drive, high-density digital versatile disc
(HD-DVD) optical dise drive, internal hard disk drive, Blo-Ray optical disc drive, holographic
digital data storage (HDDS) optical dise drive, external mini-dual in-line memory module
(BIMM), synclronous dynamic random access memory (SDRAM), external micro-DIMM
SDRAM, smartcard memory such as tamper resistant module in the form of a universal
integrated circuit card (UICC) including one or more subseriber identity modules (SIMs), such
as a USIM and/or ISIM, other memory, or any combination thereof. The UICC may for
example be an embedded UICT (UICC), integrated UICC (GUIKCC) or a removable UICC
commonty known as “SIM card.” The memory Q0210 may allow the UE QQ200 10 access
instructions, application programs and the like, stored on transitory or pon-transiiory memory
media, to off-load data, or to upload data. An article of manufacture, such as one utilizing a
communication system may be tangibly embodied as or in the memory (JQ210, which may be
or comprnse a device-readable storage medium.

16079} The processing circuitry QQ202 may be configured to communicate with an access
network or other network using the communication interface QQ212. The communication
interface (3212 may comprise one or more communication subsystems and may inchude or
be communicatively coupled to an antenna QQ222. The communication interface Q0212 may
include one or more transceivers used o comumunicate, such as by communicating with one or
more remote transceivers of another device capable of wireless communication {¢.g., another
UE or a network node in an access network). Fach transceiver may inclade a transmitter U218
andfor a receiver QQ220 appropriate o provide network commumications {e.g., optical,
electrical, frequency allocations, and so forth). Moreover, the transmitter Q218 and receiver
Q02220 may be coupled to one or more antennas {e.g., antenna (¥J222} and may share circuit
components, software or firmware, or alternatively be implemented separately.

(30861 in the illustraied embodiment, communication functions of the communication
interface Q212 may include cellular communication, Wi-Fi communication, LPWAN
communication, data communication, voice commumication, multimedia communication,
short-range communications such as Bluetooth, near-tield commumication, location-based
compmunication such as the use of the global positioning system (GP3) to determine a location,
ancther like communication function, or any combination thereof. Conununications may be
implemented in according to one or more communication protocols and/or standards, such as
IEEE 802.11, Code Division Mulliplexing Access (CDMA), Wideband Code Division
Multiple Access (WCDMA)Y, GSM, LTE, New Radio (NR), UMTS, WiMax, Ethernet,

fransmission control protocol/internet protocol (TCPH/IP), synchronous optical networking
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{(SONET), Asynchronous Transfer Mode (ATM), QUIC, Hypertext Transfer Protocol (HTTP),
and so forth.

184081} Regardiess of the type of sensor, a UE may provide an output of data captured by
its sensors, through its comymunication interface QJ212, via a wireless connection o a network
node. Data captured by sensors of a UE can be communicated through a wireless connection
to 2 network node via another UE. The outpot may be periodie (e.g., once every 15 mimutes if
it reports the sensed temperature}, random {¢.g., to cven out the load from reporting from
several sensors), in response o a triggering event (e.g., when moisiure is detected, an alert is
sent), in reaponse to a request {e.g., a user initiated request), or a continuous stream (&.g., 2 hve
video feed of a patient).

(00821 As another example, a UE comprises an actuator, a motor, or a switch, related to a
communication interface configured to receive wireless input from a network node via a
wireless connection. In response to the received wiseless input the states of the actuator, the
motor, or the switch may change. For exarnple, the UE may comprise a motor that adjusts the
control surfaces or rotors of a drone in flight according to the received input or to a robotic arm
performing a medical procedure according to the received input.

(3483} A UE, when in the form of an Internet of Things (IoT) device, may be a device for
use in one or more application domains, these domains comprising, but not limited to, city
wearable technology, extended industrial application and healthcare. Non-limiting examples
of such an IoT device are a device which is or which is embedded in: a connected refrigerator
or freezer, a TV, a connected lighting device, an electricity meter, a robot vacoom cleaner, a
voice controlled smart speaker, & home security camera, a motion detector, a thermosiat, a
smoke detector, a door/window sensor, a flood/moisture sensor, an electrical door lock, a
connected doorbell, an air conditioning system like a heat pump, an awonomous vehicle, a
sarveillance system, a weather monitoring device, a vehicle parking monitoring device, an
electric vehicle charging station, a smart watch, a fitness tracker, a head-mounted display for
Augmented Reality (AR} or Virtwal Reality (VR), a wearable for tactile augmentation or
sensory enhancement, a waler sprinkler, an animal- or itern-tracking device, a sensor for
monitoring a plant or anirnal, anindustrial robot, an Unmanned Aerial Yehicle (UAV), and any
kind of medical device, like a heart rate monitor or a remote controlled surgical robot. A UE in
the form of an IoT device comprises circuitry and/or software in dependence of the intended
application of the IoT device in addition to other components as described in relation to the UE

QQ200 shown in Figure QQ2.
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(8084} Ags yet another specific example, in an o7 scenario, a UE may represent a machine
or other device that performs monitoring and/or measurements, and transmuts the resalts of
sach monitoring and/or mcasurements 1o another UE and/or a network node. The UE may in
this case be an M2M device, which may in a 3GPP context be referred o as an MTC device.
As one particular example, the UE may implement the 3GPP NB-IoT standard. In other
scenarios, 8 UE may represent a vehicle, such as a car, a bus, a truek, a ship and an airplane, or
other equiprent that is capable of monitoring andfor reporting on its operational status or other
functions assaciated with #¥s operation.

[3485] In practice, any number of UES may be vsed together with respect to a single use
case. For example, a first UE might be or be integrated in a drone and provide the drone’s speed
information {(obtained through a speed sensorj to a second UE that is a remote controller
operating the drone. When the user makes changes from the remote controller, the first UE may
adjust the throttle on the drone (e.g. by controlling an actuator) to increase or decrease the
drone’s speed. The first and/or the second UE can also include more than one of the
functionalities described above. For example, a UE might comprise the sensor and the actuator,
and handle commumnication of data for both the speed sensor and the actuators.

[3486] Figare 323 shows a network node QQ300 in accordance with some embodiments.
As wsed herein, network node refers to equipment capable, configured, arranged andfor
aperable to communicate directly or indirectly with 2 UE and/or with other network nodes or
equipment, in a teleconumunication network. Examples of network nodes include, but are not
limnited to, access points (APs} {e.g., radio access poinis), base stations (BSs) (e.g., radio base
stations, Node Bs, evolved Node Bs (elNBs) and NR NodeBs {(giNBs)), O-RAN nodes or
components of an 8-RAN node {e.g., O-RU, G-DU, &-CU.

[8987] Base stations may be categorized based on the amount of coverage they provide
{or, stated differently, their transmit power level) and so, depending on the provided amount of
coverage, may be referred to as femto base stations, pico base stations, micro base stations, or
macto base stations. A base station may be a relay node or a relay donor node controlling a
relay. A network node may also include one or more {or all) parts of a distributed radio base
station such as centralized digital onits, distributed units {e.g., in an O-RAN access node)
and/or remote radio units (RRUs), sometimes referred to as Remote Radio Heads (RRHs). Such
remote radio units may or may not be integrated with an antenna as an antenna integrated radio.
Parts of a distributed radio base station may also be referred to as nodes in a disiributed antenna

system (IDAS).
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(3088} Other examples of network nodes include multiple transmission point (mula-TRP)
SG access nodes, molti-standard radio (MSR) equipment sach az MSR BSs, network
controllers such as radio network controliers (RNCs) or base station controllers (BSCs), base
fransceiver stations (BTSs), transmission points, ransmission nodes, multi-ccli/multicast
coordination entities (MCEs), Operation and Maintenance (O&M) nodes, Operations Support
System {OS8) nodes, Self-Organizing Network (SON} nodes, positioning nodes {e.g., Evolved
Serving Mobile Location Centers (B-SMLCs)), and/or Mintmization of Drive Tests (MDTs).
(8089} The network node QQ300 includes a processing circuitry QQ302, a2 memory
QQ304, a communication interface (3306, and a power source (Q308. The network node
QQ300 may be composed of multiple physically separate components {e.g., a NodeB
component and a RNC component, or a BTS component and a B5SC component, ete.), which
may each have their own respective components. In certain scenarios in which the network
node Q300 comprises muluple separate components (e.g., BTS and BSC components), one
or more of the separate components may be shared among several network nodes. For example,
a single RNC may control multiple NodeBs. In such a scenario, each unigue NodeB and RNC
pair, may in some instances be considered a single separate network node. In some
embodiments, the network node Q300 may be contigured o sapport multiple radio access
technologies (RATs) In such embodiments, some corpponents may be doplicated {e.g.,
separate memeory (JQ304 for different RATs) and some components may be reused (e.g., a
same antenna Q310 may be shared by different KATs). The network node (3300 may also
inclade multiple sets of the various illostrated components for different wireless technologies
integrated into network node QQ300, for example GSM, WCDMA, LTE, NR, Wik, Zigbee,
Z-wave, LoRaWAN, Radio Trequency lIdentification (RFID) or DBluetooth wireless
technologies. These wireless technologies may be integrated into the same or different chip or
set of chips and other components within network node Q300

160241 The processing circuitry Q302 may comprise a combination of one or more of a
microprocessor, controller, microcontroller, central processing unit, digital signal processor,
application-specific integrated circuil, field programmable gate arvay, or any other suitable
computing device, resource, or combination of hardware, software andior encoded logic
operable to provide, ecither alone or in conjunction with other network node QQ300
components, such as the memory QQ304, to provide network node QQ300 functionality.
[34091] In some embodiments, the processing cirewtry Q0302 includes a system on a chip
(8O0, In some embodirnents, the processing circuitry Q0302 includes one or more of radio

frequency (RY) transceiver circuitry QQ312 and baseband processing circuitry Q314 In
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some embodiments, the radio frequency (RF) transceiver circuitry Q312 and the baseband
processing circuitry QU314 may be on separate chips {or sets of chips), boards, or units, such
as radio units and digital units. In alternative embodiments, part or all of RF ransceiver
circuitry QQ312 and baseband processing circuitry QQ314 may be on the same chip or set of
chips, boards, or units.

16492] The memory QQ304 may comprise any form of volatile or non-volatile computer-
readable memory including, without Hmitation, persistent storage, solid-state memory,
remotely mounted memory, magnetic media, optical media, random access memory (RAM),
read-only memory (ROM), mass storage media (for example, a hard disk), removable storage
media {for example, a flash drive, a Compact Disk {CD) or a Dugital Video sk (DVD)),
and/or any other volatile or non-volatile, non-transitory device-readable and/or computer-
executable memory devices that store information, data, and/or instructions that may be used
by the processing circuitry QQ302. The memory Q304 may store any suitable instructions,
data, or information, including a computer program, software, an application including one or
more of logic, rules, code, tables, and/or other instructions capable of being executed by the
processing circuitry Q302 and utilized by the network node QQ300. The memory QQ304
may be used to store any calculations made by the processing circuitry Q0302 and/or any data
recetved via the commuanication interface QQ306. In some embodiments, the processing
circuitry QQ302 and memory QQ3904 is integrated.

{6693 The communication interface QU306 is used in wired or wireless communication
of signaling and/or data between a network node, access network, and/or UE. As illustrated,
the comumumication interface QQ306 comprises port{s)/terminal(s) QQ316 to send and receive
data, for example to and from a network over a wired connection. The commaunication interface
QG306 also includes radio front-end circuitry QQ318 that may be coupled to, or in certain
embodiments a part of, the antenna Q0Q310. Radio front-end cirvauitry Q0318 comprises flters
Q320 and amplifiers QQ322. The radio front-end circuitry QQ318 may be connected to an
antenna Q310 and processing circuitry QQ302. The radio front-end circuitry may be
configured 1o condition signals commumnicated between anienna QQ310 and processing
cireuitry QQ302. The radio front-end curcuitry QQ318 may receive digital data that is to be
sent out to other network nodes or UEs via a wireless connection. The radio front-end circuitry
Q318 may convert the digital data into a radio signal having the appropriate channel and
bandwidth parameters using a combination of filiers QQ320 and/or amphifiers QQ322. The
radio signal may then be ransmitted via the antenna QQ3 10, Similarly, when receiving data,

the antenna Q0310 may collect radio signals which are then converted into digital data by the

64



o

20

ine)
o

30

1009-6397 / P109171USOL

radio front-end circuitry QQ318. The digital data may be passed to the processing circuitry
QQ302. In other embodiments, the commumication interface may comprise different
components and/or different combinations of coraponents.

(60041 in certain alternative embodiments, the network node QQ300 does not include
separate radio front-end circuitry (0318, instead, the processing circuitry Q302 includes
radic front-end circoitry and is connected to the antenna QQ310. Simularly, in some
ermbodiments, all or some of the RF transceiver circuitry QQ312 s part of the comumunication
interface QQ3906. In still other embodiments, the communication interface Q306 includes one
or more ports or termianals QQ316, the radio front-end circutry U318, and the BF transceiver
circuitry (312, as part of a radio umit {not shown), and the communication interface Q306
communicates with the baseband processing circuitry QQ314, which is part of a digital unit
(not shown}.

[6G95] The antenna QQ310 may include one or more antennas, Or antenna ayays,
configured to send and/or receive wireless signals. The anterma QQ310 may be coupled to the
radio front-end circuitry Q318 and may be any type of antenna capable of transmitting and
receiving data and/or signals wirelessly. In certain embodiments, the antenna QQ310 is
separate from the network node Q300 and connectable o the network node QQ300 through
an interface or port.

{6096 The antenna QQ310, communication interface QQ306, and/or the processing
circuitry (JQ302 may be configured to perform any receiving operations and/or certain
obtaining operations described herein as being performed by the netwoirk node. Any
information, data and/or signals may be received from a UE, another network node and/or any
other network equipment. Similarly, the antenna 30310, the communication interface Q{306,
andfor the processing circuitry QQ302 may be configured to perform any transmitting
operations described herein as being performed by the network node. Anv information, data
and/or signals may be transmitted to a2 UE, another network pode and/or any other network
equipment.

166971 The power source QQ308 provides power to the various components of network
node QQ300 in a form suitable for the respective components {¢.g., at a voltage and current
level needed for each respective component). The power source Q308 may further comprise,
or be coupled to, power management circuitry to supply the components of the network node
QQ300 with power for performuing the Tunctionality described herein. For example, the network
node QOQ300 may be connectable 0 an external power source {e.g., the power grid, an

electricity outlet) via an input circunitry or interface such as an electrical cable, whereby the
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external power source supplies power to power circuitry of the power source QQ308. As a
further example, the power source Q308 may comprise a source of power in the form of a
battery or battery pack which is connected to, or integrated in, power circuitry. The battery may
provide backup power should the external power source fail.

{BO8E] Embodiments of the network node Q300 may include additional components
beyond those shown in Figure QQ3 for providing certain aspects of the network node’s
functionality, including any of the functionality described herein and/or any functionality
necessary to support the subject matter described herein. For example, the network node
QQ300 may inchude user interface equipment to allow wpat of information o the network
node Q300 and to allow output of informauon from the network node QQ300. This may
aliow a user to perform diagnostic, maintenance, repair, and other administrative functions for
the network node QQ300.

160699 Figure Q034 1 a block diagram of a host G400, which may be an embodiment
of the host QQ116 of Figure QQ1, in accordance with various aspects described herein. As
used herein, the host Q400 may be or comprise various combinations hardware and/or
software, including a standalone server, a blade server, a cloud-implemented server, a
distributed server, a virtual machine, container, or processing resources in a server farm. The
host QQ400 may provide one or more services to one or more UEs.

[8184] The host QQ400 includes processing circuitry (JQ402 that is operatively coupled
viz a bus QQ404 1o an input/ouiput interface QQ406, a network interface QUQ408, a power
source 0410, and a memory Q0412. Other components may be included in other
erobodiments. Features of these components may be substantially similar to those described
with respect to the devices of previous figures, such as Figures QQ2 and QQ3, such that the
descriptions thereof are generally applicable to the corresponding components of host (04400,
(8181} The memory QQ412 may include one or more computer programs including one
or more host application programs (33414 and data QQ416, which may include user data, e.g.,
data generated by a UE for the host Q400 or data generated by the host QQ400 for 2 UE.
Hrobodiments of the host QQ400 may utilize only a subset or all of the components shown.
The host apphication programs QQ4 14 may be implemented in a container-based architectire
and may provide support for video codecs (e.g., Versatile Video Coding (VYV}, High
Efficiency Video Coding (HEVC), Advanced Video Coding (AVC), MPEG, VP9) and audio
codecs {e.g., FLAC, Advanced Audio Coding (AAC), MPEG, G.711), including transcoding
for multiple different classes, types, or muplementations of UHs (e.g., handsets, deskiop

computers, wearable display systems, heads-up display systems). The host application
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programs Q414 may also provide for user authentication and licensing checks and may
periodically report health, routes, and content availability to a central node, such as a device in
or on the edge of a core network, Accordingly, the host QQ400 may select and/or indicate a
different host for over-the-top services for a UE. The host application programs Q414 may
support various protocols, such as the HTTP Live Streaming (HLS) protocol, Real-Time
Messaging Protocol (RTMP), Real-Time Streaming Protocol (RTSP), Dynamic Adaptive
Streaming over HTTP (MPEG-DASH), cte.

16162} Figure Q05 is a block diagram illustrating a virtualization environment QQ300 in
which fanctions implemented by some embodiments moay be virtualized. In the present context,
virtualizing means creating virtual versions of apparatuses or devices which may include
virtualizing hardware platforms, storage devices and networking resources. As used herein,
virfualization can be applied to any device described herein, or components thereot, and relates
to an tmplementation in which at least a portion of the functionality is implemented as one or
more virtual components. Some or all of the functions described herein may be implemented
as virtual components executed by one or more virtual machines {VMs) implemented in one
or more virtgal environments Q0300 hosted by one or more of hardware nodes, such as a
hardware computing device that operates as a network node, UE, core network node, or host.
Harther, in embodiments in which the virtual node does not require radio connectivity {e.g., a
core network node or host), then the node may be entirely virtnalized. In some embodiments,
the virtualization environment QQ300 includes components defined by the O-RAN Alliance,
such as an O-Cloud environment orchestrated by a Service Management and Crehestration
Framework via an (-2 interface.

(8183} Applications Q502 (which may alternatively be called software instances, virtual
appliances, network functions, virtual nodes, virtual network functions, etc.) are run in the
virtualization environment 400 to implement some of the features, functions, and/or benefits
of some of the embodiments disclosed herein.

[6194] Hardware Q504 includes processing circuitry, memory that stores software
and/or instructions executable by hardware processing civeoitry, and/or other hardware devices
as described herein, such as & network interface, input/output interface, and so forth. Software
may be executed by the processing circuitry to instantiate one or more virtualization layers
QG506 {also referred to as hypervisors or virtaal machine monitors {VMMs})), provide VMs
QQ508a and QQ308b (one or more of which may be generally referred to as VMs QOQ508),

andfor perform any of the functions, featares and/or benefits described in relation with some
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embodiments described herein. The virtualization layer Q500 may present a virtual operating
platform that appears like networking hardware to the VMs Q0508.

18185} The VMas Q508 coraprise virtaal processing, virtual memory, virtual networking
or interface and virtual storage, and may be run by a corresponding virtualization layer QQ506.
Different embodiments of the instance of a virtual appliance Q502 may be implemented on
one or more of VMs (3508, and the implementations may be made in different ways.
Virtualization of the hardware 18 in some contexis referred to as network function virtualization
(NFV). NFY may be used to consolidate many network equipment types onto indusiry standard
high volame server hardware, physical switches, and physical storage, which can be located in
data centers, and customer premise equipment.

[8196] in the context of NFV, a ¥M QQ508 may be a software implementation of a
physical machine that runs programs as if they were executing on a physical, non-virtualized
machine. Hach of the YMs QO530E, and that part of hardware Q504 that executes that VM,
be it hardware dedicated to that VM and/or hardware shared by that VM with others of the
Y Ms, forms separate virtual network elements. $till in the context of NFV, a virtual network
function is responsible for handling specific network functions that run in one or more VMs
Q508 on top of the hardware (3504 and corresponds to the application QQ502.

[8197] Hardware Q3504 may be timplemented in a standalone network node with generic
or specific components. Hardware QQ5304 may implement some functions via virtualization.
Alternatively, hardware Q{504 may be part of a larger cluster of hardware {e.g. such asina
data center or CPE} where many hardware nodes work together and are managed via
management and orchestration QQ510, which, among others, oversees lifecycle management
of applications QQ502. In some embodiments, hardware QQ504 is coupled to one or more
radic units that each include one or more ransmitiers and one or more receivers that may be
coupled 1o one or more anfennas. Radio units may communicate divectly with other hardware
nodes via one or more appropriate network interfaces and may be used in combination with the
virtual components to provide a virtual node with radio capabilities, such as a radio access node
or a base station. In some embodiments, some signaling can be provided with the use of a
comtrol system QOQ3512 which may alternatively be used for communicasion between hardware
nodes and radio units,

13188} Figure Q6 shows a communication diagram of a host QU602 communicating
via a network node Q604 with a UE QQ606 over a partially wireless connection in
accordance with some embodiments. Example tmplermentations, in accordance with various

embodiments, of the UE (such as 2 UE QQ112a of Figure QQ1 and/or UE QQ200 of Figure
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Q02), network node {such as network node Q(3110a of Figure QQ1 and/or network node
GQ300 of Frgure QQ3), and host (such as host QQ 116 of Figure Q01 and/or host Q400 of
Figure QQ4) discussed in the preceding paragraphs will now be described with reference to
Figure (6.

{109 Like host Q400, embodiments of host Q0602 include hardware, such as a
communication interface, processing cireaitry, and memory. The host QQ602 also inchides
software, which is stored in ot accessible by the host QQ602 and executable by the processing
circuitry. The software includes a host application that may be operable 1o provide a service ©
aremote aser, such as the UE Q{606 connecting via an over-the-top (OTT) connection QQG650
extending between the UE Q0606 and host QQ602. Tn providing the service to the remote user,
a host application may provide user data which is transmitted using the OTT connection
{3Q650.

G116} The network node Q0604 includes hardware enabling it to comummicate with the
host QOQ602 and UE QQ606. The connection QG660 may be direct or pass through a core
network (like core network QQ1G6 of Figure Q1) and/or one or more other intermediate
networks, such as one or more public, private, or hosted networks. For example, an
intermediate network may be a backbone network or the Internet.

LIERY! The UE Q606 includes hardware and software, which is stored in or accessible
by UE Q606 and executable by the UE’s processing circuitry. The software includes a client
application, such as a web browser or operator-specific “app” that may be operable o provide
a service to a human or non-human user via UE QU606 with the support of the host QQG602.
In the host QQ602, an executing host application may communicate with the executing client
application via the OTT connection QQ650 terminating at the UE QQ606 and host QQ662. In
providing the service o the user, the UE's client application may receive request data from the
host's host application and provide user data in response fo the request data. The OTT
connection QQ650 may transfer both the request data and the user data, The UE's client
application may interact with the user to generate the user data that it provides to the host
application through the OTT connection QQ650.

16132} The OTT connection QQ650 may extend via a connection QQ660 between the host
Q0502 and the network node QU604 and via a wireless connection Q870 between the
network node QQ0604 and the UE Q{606 to provide the connection between the host QQ602
and the UE QQ0606. The connection Q0660 and wireless connection QQ670, over which the
OTT connection Q0630 may be provided, have been drawn abstractdy to illustrate the

communication between the host QQ602 and the UE QU606 via the network node Q604
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without explicit reference to any intermediary devices and the precise routing of messages via
these devices.

[63113] As an example of ransmitting data via the OTT connection QQO650, 1 step QQO6US,
the host QG602 provides user data, which may be performed by executing a host application.
In some embodiments, the user data is associated with a particular human user interacting with
the UE QQ606. In other embodiments, the user data is associated with a UE QQ606 that shares
data with the host QU602 without explicit human interaction. In step QQ610, the host Q602
initiates a transmission carrying the user data iowards the UE QQ606. The bost QQ0602 may
initiate the transrpission responsive (0 a request ransmitted by the UE QQ606. The request
may be caused by human interaction with the UE QQ606 or by operation of the cliemt
application executing on the UE QJ606. The transmission may pass via the network node
2Q604, in accordance with the teachings of the embodiments described throughout this
disclosure. Accordingly, in step (612, the network node QG604 transmits to the UE Q0606
the user data that was carried in the transmission that the host Q0602 initiated, in accordance
with the teachings of the embodiments described throughout this disclosure. In step (3614,
the UE Q600 receives the user data carried in the transmission, which may be performed by
a client application executed on the UE Q0606 associated with the host application executed
by the host QQO602.

{8114} in some examples, the UE QQ606 executes a client application which provides
user data to the host QQ602. The aser data may be provided in reaction or response 1o the data
received from the host QQ602. Accordingly, in step QQ016, the UE QQ606 may provide user
data, which may be performed by executing the client application. In providing the user data,
the client apphication may forther consider user input received from the user via an input/output
interface of the UE Q{606. Regardless of the specific manner in which the user data was
provided, the UE QQ606 inttiates, in step QQ0618, transmission of the user data towards the
host QQ602 via the network node QQ604. In step QQ620, in accordance with the teachings of
the embodiments described throughout this disclosure, the network node (3604 receives user
data from the UE QQ606 and initiates transmission of the received user data towards the host
(0602, In step QQ622, the host QQG02 receives the user data carried in the transmission
initiated by the UE QQ606.

(8115} One or more of the various embodiments improve the performance of OTT services
provided to the UE QU606 using the OTT conmection QU650, in which the wireless connection

QQ670 forms the last segment. More precisely, the teachings of these embodiments may
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improve the connectivity resumption and thereby provide benefits such as more reliabie
resumption of active connections, which facilitates the dehivery of OTT services.

8116} in an cxample scenario, factory status information may be collected and analyzed
by the host QQO002. As another example, the host Q602 may process audio and video data
which may have been retrieved from a UE for use in creating maps. As another example, the
host QQ602 may collect and analyze real-time data to assist in controlling vehicle congestion
{c.g., controlling traffic hights). As another example, the host QQ602 may store surveillance
video uploaded by a UE. As another example, the host (QQ602Z may store or control access to
media content such as video, audio, VR or AR which it can broadeast, multicast or unicast to
UHs. As other examples, the host Q0602 may be used for energy pricing, remote control of
non-time critical clectrical load to balance power generation neceds, location services,
presentation services (such as compiling diagrams ete. from data collected from remote
devices), or any other function of collecting, retrieving, storing, analyzing and/or transmitung
data.

{8117] In some examples, a measurement procedure may be provided for the purpose of
monitoring data rate, latency and other factors on which the one or more embodiments improve.
There may further be an optional network functionality for reconfiguring the OTT connection
QQ650 between the host QQ602 and UE QQ606, in response to variations in the measurement
results. The measurement procedure and/or the network functionality for reconfiguring the
{OTT connection may be implemented in software and hardware of the host (3Q602 and/or UE
{30606, In some embodiments, sensors (not shown) may be deployed in or in association with
other devices through which the OTT connection Q650 passes; the sensors may participate
in the measurement procedure by supplying values of the monitored quantities exemplified
above, or supplying values of other physical quantities from which software may compute or
gstimate the monitored quantities. The reconfiguring of the OTT connection QQ630 may
include message format, retransmission settings, preferred routing etc.; the reconfiguring need
not directly alter the operation of the network node QQ604. Such procedures and functionalities
may be known and pracuced in the art. In certain embodiments, measurernenis may involve
proprictary UE signaling that {acilitates measurements of throughput, propagation times,
latency and the like, by the host QQ0602. The measurements may be implemented in that
software causes messages to be transmitted, in particular empty or ‘dommy’ messages, using
the OTT comneciion QQ630 while monitoring propagation times, er1ors, etc.

[8118] Although the computing devices described herein (e.g., UEs, network nodes, hosts)

may include the illustrated combination of hardware components, other embodiments may
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comprise comptting devices with different combinations of components. It 1s 10 be undersiood
that these computing devices may comprise any sumtable combination of hardware andfor
software needed to perform the tasks, features, functions and methods disclosed hercin.
Determining, calculating, obtaining or similar operations described herein may be performed
by processing circuitry, which may process information by, for example, converting the
obtained information into other information, comparing the obtained information or converted
information to information stored in the network node, and/or performing one or more
operations based on the obtained information or converted information, and as a result of said
processing making 2 determination. Moreover, while components are depicted as single boxes
located within a larger box, or nested within multuple boxes, in practice, computng devices
may comprise multiple different physical components that make up a single illustrated
component, and functionality may be partitioned between separate components. For example,
a communication interface may be configured to include any of the components described
herein, and/or the fonctionality of the components may be partitioned between the processing
circuitry and the communication interface. In another example, non-computationally intensive
functons of any of such components may be implemented in software or firmware and
computationally intensive functions may be implemented in hardware.

[8119] In certatn embodiments, some or all of the functionality described herein may be
provided by processing circuitry executing instructions stored on in memory, which in certain
embodiments may be a computer program product in the form of a non-transitory computer-
readable storage medium. In alternative embodirsents, some or all of the functionality may be
provided by the processing circoitry without executing instructions stored on a separate or
discrete device-readable storage medivm, such as in a hard-wired manner. In any of those
particular embodiments, whether executing instructions stored on a non-Wransitory computer-
readable storage medium or not, the processing circuitry can be configured to perform the
described functionality. The benefits provided by such functionality are not limited to the
processing circuitry alone or to other components of the computing device, but are enjoved by

the computing device as a whole, and/or by end users and a wireless network generally.
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EMBODIMENTS

Group A Embodiments

. A method performed by & user equipment (UE) configured for operation with respect to

a telecornmunications network, the method comprising:

receiving information from the telecommaunications network while the UE is
connected to the telecommunications network, the information indicating a
lower-layer triggered mobility (LTM) configuration, for use in L'TM-based
mobility of the UE;

suspending the connection; and

with respect to a subseguent resarmption of the connection, determimng whether (o

restore the LTM configuration.

2. The method of Embodiment 1, wherein determining whether to restore the LTM
configuration comprises not restoring the LTM configoration responsive (o recetving a
resaime rmessage from the telecommumnications network that indicates that the LTM

configuration should not be restored.

3. The method of Embodiment 2, wherein the indication that the L'TM configuration

should not be restored comprises an explicit indication.

4. The method of Embodiment 2, wherein the indication that the L.TM configuration
should not be restored comprises an implicit indication, the implictt indication being the

absence of an explicit indication that the LTM configuration should be restored.

) The method of Embodiment 2, wherein the indication that the L.TM configuration

should be restored comprises an implicit indication, the implicit indication being the
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inclusion of an LTM configuration in the resume message.

6. The method of any one of Embodiments 1-5, wherein determining whether to restore
the LTM configuration comprises determining not to restore the LTM configuration based on
a resume message received from the telecommunications network including one or more
L'TM configuration settings, and wherein the method includes replacing or modifying the
LTM configuration, rather than restoring the LTM configuration, according 1o the one or

more LTM configuration settings incloded in the resume message.

7. The method of Embodiment 1, wherein determining whether to restore the LTM
configuration comprises restoring the LTM configoration responsive (o receiving a resgme
measage from the elecommumications network that indicates that the LTM configoration

should be restored.

8. The method of Embodiment 7, wherein the indication that the L'TM configuration

should be restored comprises an explicit indication.

9. The method of Embodiment 7, wherein the indication that the L.TM configuration
should be restored comprises an implicit indicagion, the implicit indication being the absence

of an explicit indication that the LTM configuration should not be restored.

10. The method of any one of Embodiments -9, wherein the teleconumunications
network comprises a Third Generation Partnership Project (3GPP) wireless communications

network.,
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i1 The method of Embodiment 10, wherein the 3GPP wireless communications network

comprises a Fifth Generation (3G} celluiar network.

i2. The method of any one of Embodiments 1-11, wherein the L'TM configuration

5  comprises a first set of LTM related configuration(s).

13. The method of Embodiment 12, wherein the method includes the UE receiving a
resaime rmessage and, responsive (o the resume message including a second set of LTM

related configuration(s), determining to replace or modify the first set of LTM related

10 configuration(s} with the second set of LTM related configuration(s), rather than restoring the
first set of LTM related configurations.
14, The method of any of the previous embodiments, forther comprising:
providing user data; and
18 forwarding the user data to a host via the transmission to the network node.
Oroup B Embodiments
15, A method performed by a network node in a telecommunications network, the method
comprising:
20 ransmitting a lower-layer triggered mobility (LTM) conliguration to 4 user
equipment (UE) that 1s connected o the telecommunications network; and
controlling whether the UE restores or deletes the LTM configuration in conjunction
with resumption of the connection.
16, The method of Embodiment 13, wherein controlling whether the UE restores or deletes
25 the LTM configuration comprises sending an implicit or explicit induction in a resume message

transmitted to the UE,

17.  The method of Embodiment 16, wherein the indication is an explicit indication (o restore
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the LTM configuration.

18.  The method of Embodiment 17, wherein the explicit indication is a flag.

19.  The method of Embodiment 16, wherein the indication is an implicit indication to delete
the LTM configoration, the implicit indication being one of: an absence of an indication to
restore, or the inclusion of an LTM configuration in the resume message.

20.  The method of Embodiment 15, wherein the methed includes the network node
saspending the connection and wherein controlling whether the UE restores or deletes the L'TM
configuration in conjunction with resumption of the connection comprises, while the
connection is suspended, receiving a reqguest from anpther network node of the
telecommumications network for context information for the UE, and responsive (o that reguest,

determining that the UE should oot restore the L'TM configuration.
21, The method of any of the previous embodiments, further comprising:
obtaining aser data; and

forwarding the user data to a host or a user equipment.

Group € Embodiments

22. A user equpment comprising:
processing circuitry configured o perform any of the steps of any of the Group A
embodiments; and

power supply circuitry configered (0 supply power to the processing circuitry.

23. A network node comprising:
processing circuitry configured to perform any of the steps of any of the Group B
embodiments;

power supply circuitry configured to supply power to the processing circuitry.

24. A user equipment {UE}) comprising:
an anienna configored to send and receive wirelgss signals;
radio front-end circoitry connected to the antenna and (o processing circuifry, and

configured to condition signals communicated between the antenna and the processing

~4
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circuitry:

the processing circuitry being configured to perform any of the steps of any of the
Group A embodiments;

an input interface connected  the processing circuitry and configured to allow input
of information into the UK to be processed by the processing circuitry:

an output interface connected to the processing circuitry and configored to output
information from the UE that has been processed by the processing eircuitry; and

a battery connecied to the processing circuitry and configured o supply power to the

25. A host configured to operate in a conmumunication system to provide an over-the-top
{OTT) service, the host comprising:

processing circuitry configured to provide user data; and

a network interface configured o initiate transmission of the user data to a network
node in a cellular network for transmission to a user equipment (UE}, the network node having
a communication interface and processing circuitry, the procgssing circeiry of the network
node configured to perform any of the operations of any of the Group B embodiments to

transnut the aser data from the host to the UE.

26, The host of the previous embodiment, wherein:

the processing cirawitry of the host is configured to execute a host application that
provides the user data; and

the UE comprises processing circuitry configured to execute a client application

associated with the host application 1o veceive the transmission of user data from the host.

27. A method implemented in a host configured to operate in a communication syster that
further includes a network node and a user equipment (UE), the method comprising:
providing user data for the UE; and
inttiating a transmission carrving the user data o the UE via a cellular network
comprising the network node, wherein the network node performs any of the operations of any

of the Group B embodiments to transmit the user data from the host to the UE.

28, The method of the previous embodiment, fisrther comprising, at the network node,

fransmitting the user data provided by the host for the UE.
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28, The method of any of the previous 2 embodiments, wherein the user data s provided at
the host by executing a host application that interacts with a client application executing on the

UE, the client application being associated with the host application.

30, A communication system configured to provide an over-the-top (OTT) service, the
communication system comprising:

2 host comprising:

processing circuitry configured to provide user data for a user equipment (UE), the user
data being associated with the over-the-top service; and

a network interface configured to initiate transmission of the user data toward a cellular
network node for ransmission to the UE, the network node having a communication interface
and processing circuitry, the processing circuitry of the network node configured to perform
any of the operations of any of the Group B embodiments to transmit the user data from the

host to the UE.

31, The communication system of the previous embodiment, {usther comprising:
the network node; and/or

the UE.

32. A host configured o operate i a communication system to provide an over-the-top
{OTT) service, the host comprising:

processing circuitry configured to initiate receipt of user data; and

a network interface configured o receive the user data from a network node in a cellular
network, the network node having a communication interface and processing circuitry, the
processing circuitry of the network node configured to perform: any of the operations of any of

the Group B embodiments to receive the user data from a user equipment {UE) for the host.

33, The host of the previous 2 emmbodiments, wherein:

the processing circuitry of the host is configured to execute a host application that
receives the user data; and

the host application is configured to interact with a client application executing on the

UE, the client application being associated with the host application.



o

20

ine)
o

30

1009-6397 / P109171USOL

34.  The host of the any of the previous 2 embodiments, wherein the initiating receipt of the

user data comprises requesting the user data.

35. A method implemented by a host configured to operaie in a communication system that
further includes a network node and a user equipment {UE), the method comprising:

at the host, initiating receipt of user data from the UE, the user data originating from a
transmission which the network node has received from the UE, wherein the network node
performs any of the steps of any of the Group B embodiments to receive the user data from the

JE for the host.

36. The method of the previcus embodiment, further comprising at the network nede,

transmitting the recetved user data to the host.

37, A host configured to operate in a communication system to provide an over-the-top
(OTT) service, the host comprising:

processing circuitry configured to provide user data; and

a network interface configured to inittate transmission of the user data to a cellular
network for trapnsmission to a user eguipment (UE), wherein the UE cormoprises a
communication interface and processing circuitry, the communication interface and processing
circuitry of the UE being configured to perform any of the operations of any of the Group A

embodiments to receive the user data from the host.

38.  The host of the previous embodiment, wherein the cellular network turther includes a
network node configured o communicate with the UE fo transmit the user data to the UE from

the host.

39, The host of the previous 2 embodiments, wherein:

the processing circuitry of the host is configured to execute a host applicaton, thereby
providing the user data; and

the host application is configured to interact with a client application executing on the

UE, the client application being associated with the host application.

49, A method implemented by a host operating in a conynunication system that further

includes a network node and a user equipment (UE), the method comprising:
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providing user data for the UE; and
initiating a tansmission carrying the oser data to the UE via a celhdar network
comprising the network node, wherein the UE performs any of the operations of any of the

Group A embodiments o receive the user daia from the host.

41, The method of the previons embodiment, forther comprising:
at the host, executing a host application associated with a client application executing

on the UE to receive the user data from the host application.

42, The method of the previous embodiment, further comprising:

at the host, transmitting input data to the client application executing on the UE, the
input data being provided by executing the host application,

wherein the user data is provided by the client application in response to the input data

from the host application.

43. A host configured to operate in a commumnication sysiem to provide an over-the-top
{(OTT) service, the host comprising:

processing circuitry configured to provide user data; and

a network interface configured to initiate transmission of the user data to a cellular
network for transmission to a user equipment (UE), wherein the UE comprises a
communication interface and processing circuitry, the communication interface and processing
circuitty of the UH being configured to perform any of the steps of any of the Group A

embodiments to transmit the user data to the host.

44.  The host of the previous embodiment, wherein the cellular network further includes a
network node configurad to communicate with the UE (o transmit the user data from the UE to

the host.

45, The host of the previous 2 embodiments, wherein:

the processing circuitry of the host is configured to execute a host application, thereby
providing the user data; and

the host application is configured to interact with a client application executing on the

UE, the client application being associated with the host application.
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46. A method implemented by a host configured to operate in a communication system that
further includes a network node and a user equipment (UE), the method comprising:

at the host, recciving user data transmitted to the host via the network node by the UE,
wherein the UE performs any of the steps of any of the Group A embodiments 1o transmit the

user data to the host.

47, The method of the previous embodiment, further comprising:
at the host, executing a host application associated with a client application executing

on the UE to receive the aser data from the UE.

48.  The method of the previous 2 embodiments, further comprising:

at the host, ransmitting input data to the client application executing on the UE, the
input data being provided by execoting the host application,

wherein the user data is provided by the client application in response o the input data

from: the host application.
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5G Core Network

Access and Mobility management Function
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AP Application Protocol
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Cp Control Plae
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CORNTI Cell Radic Network Temporary dentilier
CSi Channel State Information

CuU Central Unit
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DCT Downlink Control Information

DL Downlink

PRRE Daia Radio Bearer

Dl Distributed Unit

eNEB {(EUTRAN) base atation

i Interface between CU-CP and CU-UP
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Tnterface between Central Undt and Distnibuted Unit

F1

D0 Frequency Division Duplex

oNB MK base station

GTP-U OPRS Tunneling Protocol — User Plane
HARQ Hybrid ARG

G Information Element

P Internet Protocol

ITE Long Term Evohition

LM LI/L2-Triggered Mobility

MOG Master Cell Group

MAC Medium Access Control

MAC CE MAC Control Element

NMeNB Master eNB

MeNB Master gNB

MN Master Node

MR-DIC Moulti-Radio Dual Connectivity
NAS Non Access Stratuny

NG-RAN Next Generation Radio Access Network
NR New Radio

NR-DC NR Duat Connectivity

PDCP Packet Data Convergence Protocol
Pl Primary Cell

PO Physical Cell Identity

PDCCH Physical Downldink Control Channel
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Power headroom report

PHR

PSCall Primary Secondary Cell (in LTE) or Primary SCG Cell (in NR)

PUCCH Physical Uplink Control Channel

PUSCH Physical Uplink Shared Channel

RACH Random Access Channel

RAT Radio Access Technology

RE Radio Bearer

RLC Radio Link Control

BRLE Radio Link Failure

RR( Radie Resource Control

RSRP Reference Signal Received Power

RSRQ Reference Signal Received (Quality

SCell Secondary Cell

SOG Secondary Cell Group

SOTPR Stream Control Transmission Protocnt

5.0 Serving DU

SgNR Secondary gNB

SINR Signal to Interference plus MNoise Ratio

SN Secondary Node

SR Scheduling Request

SRE Signaling Radio Bearer

$SB Synchronization Signal Block

SpCell Special Cell, the primary cell of g master or secondary cell
group

TA Timing Advance

TAT Time Alignmeni Timer
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Transmission Configuration Indication

TCY

DD Time Division Duplex
TEID Tunnel Endpoint [Dentifier
TNL Transport Metwork Layer
T-SN Target Secondary Node
LT Uplink Control Information
UDP User Datagram Protocol
UPP User Plane Function

UE User Equipment

UL Uplink

UL-SCH

Uplink Shared Channel

Pser Plane

up

URLLC Ultra Reliable Low Latency Communication
o ) WV Nl

%7 Interface between base stations

e Interface between base stations
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