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1. The applicant is hereby notified that this International Preliminary Exa
international preliminary report on patentability and its annexes, if any,
application.

mining Authority transmits herewith the
established on the international

A copy of the report and its annexes, if any, is being transmitted to the International Bureau for
communication to all the elected Offices.

Where required by any of the elected Offices, the International Bureau will prepare an English translation of
the report (but not of any annexes) and will transmit such translation to those Offices.

4, REMINDER

The applicant must enter t
translations and paying nat the , T in S
(Article 39(1)) ($ee also the reminder sent by the International Bureau with Form PCTABA01

he national phase before each elected Office by performing certain acts (filing
ional fees) within 30 months from the priority date (or later in sam)e Offices)
Whete a translation of the international application must be furnished to an elected Office, that translation
must contain a translation of any annexes to the intérnational preliminary report on patentability. It Is the
applicant's responsibility to prepare and furnish such translation directly to each elécted Office concérnéd.

For further details on the applicable tinie limits and requirements of the elected Offices, seé Volume |1 of the
PCT Applicant's Guide.

The applicant's attention ig drawn to Article 33(5),

preliminary examination and that "any Contracting

and industrial applicabllity described in Article 33(2

which provides that the criteria of novelty, inventive step
) to (4) merely serve the purposes of intérnational
State may apply additional or different criteria for the

purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for
snabling disclosure, clarity and support for the claims.

Name and mail'i'ﬁg_'addreés of the irternational Authorized Officer T \,: )
prelimiriary examining authority: ) B s.w Wi,
—==2  European Patent Office Gitschiner Str. 103 Rihrmund, Tanja N %
_Q)) D-10968 Berli o { 0 ;
Tel. +49 30 26801 - 0 Tel, 449 80 25601-729 = K
s Pay: 448 30 25901 - 840 e i
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1,  This report is the international preliftinary examination report, established by this International Prelimlpary Examinifg
Authority under Aiticle 35 and transmitted to the applicant according to Article 36,

2, This REPORT consisls of a total of 4 sheets, including this cover sheet.

3. This report is algo accompanied by ANNEXES, comprising:
a. B (sent to the applicant and to the International Bureau) a total of B sheets, as follows:

B sheets of the déscriptidn, slalme andior drawings whioh have been amended andor sheets sontaining
rectifications authorized by thls Authorlty, unless those shests wera superseded of cancelled, and any
aseompanying letters (se6 Rules 46.5, 66.8, 70,16, 91.2, and Section 607 of the Admiristrative
instructions),

[1 sheots containing rectifisations, where the desision was made by this Authority not to take ther into account
beeause thay were not authorized by or notifled to this Authority at the time when this Authority began to

~ draw up this repert, and any accompanying latters (Rules 66.4bls, 70.2{8}, 70.16 and 91.2),

[l supsrseded sheats and any assompanying letters, whare this Authority sither sonslders that the
supsrseding shests eontain an amendment that goss beyond the diselogure I the International application
as filed, or the superseding shests wers not accompantad by a letter indicating the basis for the
amendmants in the application as filed, as indicated in item 4 of Box No. | and the Supplemental Box (sea
Ruls 70.16(b}).

w, 0 (sent io the International Bureau only) a total of (indicate type and number of alectronic carrigr(s)) sontaining &
sequence llsting, I the form of an Annex C/8T .25 text flle, as indicated in the Supplemental Box Relating to

Sequénice Listing (ses paragraph 3ter of Anrex C of the Administrative Instrustions).

‘ 4. This feport containg indications relating to the following iterms:

| B BoxNo.|  Basls of the report

| O Box No. i Priority

| O Box Ne. Il Non-establishment of opinion with regard to novelty, Inventive step and Industrial applicability

[ Box No. IV Lagk of unity of invention

Box No. V. Reasoned statement under Artile 35(2) with regard to novalty, inventive step o industrial
applisability: sitatlons and explahations supporting such statement

Box No. VI Certain docurments sited

0 Box No. VIl Gertain defects in the international application

(] Box No, VIII Gertain observations on the international apptication

(]

Date of submisslon of the demand Date of completion of this repoft

16.04.2019 21.06.2018

Name and malling address of the irtstatisnal Authorized officer _
prelliinary examining suthority! fw""_"“'w.
i Europaan Palent Offiee Gitschiner 81, 103 . o ; ‘ Q’%
@) D-10958 Berlin Gonzalez Gutiériez t ,0) }
Tel. +49 30 25001-0 : .4
e Fati +49 30 25001 - 840 Teteptions No. +48 30 55901-467 Mebig sy

Fatn PCTAPEA/ 408 (cover shest) (January 2015)




INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAB2018/054478

" Box No.|_Basis of the report__

1 )

2,

3

5!

With regard to the language, this report Is based orl
K the international application in the languags in which it was filed
1  a translation of the international application into , which i the language
of a transtation furnished for the purposes of:
[ international search (under Rules 12.3(a) and 23.1(b))
[ publication of the international application (under Rule 12.4(a))
O international preliminary examination (under Rules 65.2(a) andbr 56.3(a) and (b))
With regard to the élements® of the international application, this report is based on (replacement sheets which
have been furnished to the recsiving Office in response to an invitation under Article 14 are referred to in this
réport &8 "originally filed” and are nof annéxeéd to this report):

Description, Pages
1-24 as originally filed

Clairns, Numbers
1.22 filed 6n 23-05-2019

Drawings, Sheets
1151515 as ofiginally filed

[1  asequence listing - see Supplemental Box Relating to Sequence Listing.

O The amendments have reslted in the cancellation of:
O the desoription, pages
the claims, Nos.
O the drawings, sheetsfigs
[ the sequence listing (specify).

This report has been established as if (some of) the amendments annexed to this report and listed below
had not been made, since either they are considered to go beyond the disclosure as filed, or they were
hot accompanied by a lettsr indicating the basls for the amendments in the application as filed, as
indicated In the Supplemental Box (Rules 70.2(c) and (c-bis)):

L] the description, pages

O the claims, Nos.

O the drawings, sheetsfigs

LI the seguence listing (specify):

]

This report has been egtablished:

LI taking into account the rectification of an obvious mistake authorized by 6f notified to this Authority
under Rule 81 (Rules 66.1(d-bis) and 70.2(e)).

without taking into account the réctification of an obvious mistake authorizéd by or notified to this
Authority under Rule 91(Rulés 66.4bis and 70.2(e)).

Form PCTIPEA/ 409 {January 2015)



INTERNATIONAL PRELIMINARY REPORT International application No.
ON PATENTABILITY PCTAB2018/054478

6. @ With regard to top-up seéarches (Rules 66.1ter and 70.2(f)):
B A top-up search was cartied out by this Authority on 03.06.2018
listed in the Supplemental Box Relating to Top-up Search).
3 Additional relevant documents have been discovered during the top-up search.
O No top-up search was carried out by this Authority because it would serve no useful purpose.

(all discovered documents are

7. O Supplementary international search report(s) from Authority(ies) hashave been received and taken into
account in establishing this report (Rule 45bis.8(b) and (¢)).

* if itorm 4 applies, soms or alf of those sheets may be marked "supérsedad”.

Box No.V Reasoned staiement under Article 35(2) with regard to novelty, Inventive step or Industrial
_applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yas: Claims 1-22
No: Claims

lnvenitive step (IS) Yes: Claims 1-22
No:  Claims

Industrial applicability (1A) Yas: Claims 1-22

No: Claims

2. Citationg and explanations (Rule 70.7).

see separaté sheot

Form PCTAPEA/ 409 (January 2018)



INTERNATIONAL PRELIMINARY International appllcation No.
REPORT ON PATENTABILITY
(SEPARATESHEET) PCT/IB2018/054478

Re ltem. V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

1 The application relates to a method and device for selecting one waveform
from two or more waveforms for an upcoming uplink transmission to the radic
network node (claims 1, 9, 13 and 19) and their corresponding computer
program product (claims 11 and 21).

2 Such a device i disclosed by document:

D1 US 2016/269212 A1 (VILAIPORNSAWAI USA [CA] ET AL) 15
September 2016 (2016-09-15)

-8 The essential difference between the subject-matter of the independent
claims and D1 is that the selection Is based at least in part on the format of
the downlink control message and on a radio resource control, RRC,
configuration of the UE. In this manner, another criterion is added to RRC
signaling (D1: [0055)), i.e., the format of the downlink control megsage.

4 The problem solved by this new feature can bé regarded as how 16 avoid
uhcertainty about the waveform used by the UE.

5 The combination of these new features are neither disclosed nor rendered
obvious by any of the documents cited in the search report. The requirements
of Artigle 33 PCT with respact to novelty and inventive step are met.

6 Claims 2-8, 10, 12, 14-18, 20, 22 are dependent on claims 1, 9, 11, 13,19

and 21, respectively and as such also meet the requirements of the PCT with
respect to novelty and Inventive step.

form PCT/Separals Sheet/aod (Sheet 13 (EPO-January 2616}
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IN THE EUROPEAN PATENT OFFICE
' ACTING A8
INTERNATIONAL PRELIMINARY EXAMINATION AUTHORITY

, May 18, 2019
Ihterrational Application N&.:  PCT/B2018/054478 ‘
" |hternational Filing Date: June 18, 2018
. Owner: * Telefonakilebolagét LM Ericsson (publ)
Title: WAVEEORM INDICATION IN WIRELESS
COMMUNICATION NETWORKS
ERICSSON Ret: - P72327 WO1
. European Patent Office '
Munich
Dear Siv,

4 N R B

In responss to the autstanding Witten Opinlon dated September 17, 2018, Applicant
respectiully reduests favourable reconsiderations in view of the pragently submiited
amsndiments and remarks. ' ‘

IN THE GLAIMS

Ploase replace the claim pages presently on file with currently submitted clalm pages 25
to 28 containing claims 1 10 22. ' '

Pags 1 of 4
international Appiicetion No. PCT/IP2018/064478

Rifved at the EPO on May 23, 2019 22:35:02, Page 50f 35

Sator: 05.353570 162418 PV - 0553 5015 10,35:02 PM. This page & of 35 was comploted at 05.23.3018 10,2540 PM
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Item V = Raaaanéd statemont with regard to novelty, inventive step or industrial
applicability; cHations ‘aﬁd' explanations supporting such statement

Claims 1, 16, 18, 20, 33, 88, 37, and 41 are rejscted under Art, 33(2) PCT for lacking
‘hovelty In view of dosument D1 (US 2016/0269212). Claims 1 to 44 are réjected under
Art. 33(3) for Jacking inventiveness in view of dosurrient D1,

Notably, claitns 2-18, 17, 18, 21.32, 34, 36, 3&40,'42—44 are not ;‘ejeoted tjnder Art. 33(2)
PGT for lacking novelty if view of document D1. As such, Applicant understands that
ciaims 2448, 17, 19, 21-82, 34, 36, 38.40, 42-44 are considered novel,

First, to expedile prosecution, and without admisslon whatzosver, Applicant has cancélled
claima 37 to 44.without prejudice, The rejacmon of ¢claims 37 to 44 under Art, 33(2) and/or
| (3) PCT is now moot,

Second, Applicant has amended independént claims 1, 16, 18, 20 33, and 36 1o raplace
“downlink tranamissior” by “downlink contiol message®, to replace "the downlink
trangmission having at least one characteristio” by "the downlink control messege having’
a format®, and ta replacs the at least vne characteristlc of the downlink transmission” by
“the farmat of the downlink control message and on a radio regource control, RRC;
configuration of the UE". The amendments to claime 1, 16, 18, 20, 38, and 36 are
supported by dependent claims 2, 10, 21, and 20, and by, e.g.. per. [0009] of the
description.

in view of the amendments to claims 1, 16, 18, 20, 33, and 35, Appliéant has cancelled
claims 2, 4-8, 10, 21, 23-27, and 28, and has amended the remaining elaims to reflect the
arriendrents to clalms 4, 16, 18, 20, 33, and 35 (eg updatad clalm number, updated
claimt depandancy, updated wording, etc)

Applicant submits that amended claims 1, 16, 18, 20, 33, and 36 are both novel and
Inventive and thus compliant with Art, 33(2) aha (3} PGT.
With respect o novelty, amended claims 1, 16, and 18 not recite the limitatiohs of claims
5 and 16 which were considerad foval, and elalms 20, 33, and 35 now relte the liniitations
Page 2 ot 4
Intarnational Appiication No. PCTAB2018/054478

L

RI2/4Vved at the EPO on May 23, 2018 22:35:02. Page 6 of 35 ' T
juration: 05,23,2018 10:24:15 PM - 05.23.2019 10:35:02 PM. This page 6 of 35 was compleled 21 05.23.2019 10:25; 88 PM
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ERICESON ,
of clalms 21 and 29 which were also cofsidered navel. Hehce, Applicant believes that
amended ¢laims 1, 18, 18, 20, 83, and 86 are hovel.

\With respect to inventiveness, document D1 doés not teach or suggest that & waveform
used for 8n Upcoming UPIRK tranemisslon to a radio netwerk node Is sefected by a UE
from two or more waveforms based at least in part oh both the format of a downlink egotrol
message (sent by the radio network node 1o the UE) and on an BRG configuration of the
UE. Document D1 Is compleiely silent as to using the format of a downlink eantrol
message a}:g 4 criterlon to salact a waveform to be used for an uplink transmission.

Notably, by adding another ¢titerien, 1.6, the format of the downlink control message, to
RRC signaling to selact a waveform for an uplink transmission, uncertainty about the
waveform used by the UE may be avolded (see par. [0072] of the present appllcation).

Henae, In view of the atfendmants to olaims 1, 16, 18, 20, 33, and 35 and ih view of the
above atguments, Applicant submits that amended claims 1, 16, 18, 20, 33, and 35 are
both novel and Invantive and thus cormpliant with Art, 33(2) and (3) PCT.

As for the remairiing dependent alaims, that Is claims 3, 9, 1118, 17, 19, 22, 26, 30-32,
34, and 38, sath of these claims depends directly o Inditectly from a patentable claim.
Gonsequently, dependent claims 3, 9, 11-18, 17, 19, 22, 28, 30-32, 34, and 36 are
patahtable at least by virtue of thair dependericy from 1 patentable claim, as discussed
ahove. Siiﬂ, Applicant resetves the right to further address the rejections of claims 3, 9,
1148, 17, 16, 28, 28, 80-32, 34, and 36 in the future, If neaded.

Notably, in view of the cancellation of elalms 2, 4-8, 10, 24, 23-27, and 29, the claim set
now contains claliis 1 to 22.

!tam Vi - Certain documents clted

Applicant takes noles of the existence of dncumeht D3 (US 2017/0311288). Applicent wlit-
addross document D3 In the futurs, if heeded.

" Page 3 of 4
International Applieation No. PCT/AB2016/054478

R{3/4ved at the EPO oh May 23, 2019 22:35:02, Page 7 of 35 | [53-05-2019,

auratson 05.23.2019 10:24115 PM - 05.23.2019 10:35:02 PM. This page 7 of 35 was complated 2105.23.2019 10: 36:15 PM
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Conclusion

n view of the foregoing, Applicant submits that the prasent international application is niow
in condition for Taveurable action. As such, Applicant respegtfully requests that the
Exatriner lseue a favoutable IPRP, " ' : .

Respectiully subrmitted,

Frangois Cartier
Patent Agent

Page 410'1’ 4 ‘
Intermstional Application No. PCT/1B2018/054478

.

RETEved at the EPO oh May 23, 2019 22:35:02, Page 8 of 35

o 05 23 3015 1024/ 15 PV - 05.23 2018 10:35:02 PM, ThiS pagé 8 of 35 was completed at 05,23.2016 10:26:27 PM
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We claim:

L.

24

A method In 4 vser eguipinent, UB, the method eomprmiﬁg.

regeiving a downlink control raeysage from a radlo network node, the downlink sontrol
message having a format; !

selecting one waveform from two or more waveforig for an upooming uplink
transtission to the radio netwotk node; the waveform belng selected based at least in part on
the format of the dowhlink control message and o & radio resource control, RRC,
configuration of the UE; ‘

transmitiing the uplink transmigsion to the radio network node sitig the seléoted
waveforn. i ‘

The method of elaim 1, whersin the downlink control message comprises an uplink grant.

. The method of claim 1 or 2, wherein the waveform is selested furthet based, at least in part,

of A radio network temporaty ideqtiﬁer, RNTL, used to scramble the dowilinl eontrol
message. |

The tethiod of any of clalms 1 to 3, further comprising. selectmg ons regourcs allocation from
two0 6f moré resoures allocations for the uplmk transmission based af least in part on the
format of the downlink control message and on the RRC eonfguration of the UE, and whetein
transmitting the uplink transmission to the radio network hode is further performed using the
selected rasource allocation, _

The method of any of elalins 1 to 4, further comprising obtaining an identification of the two
ortnore waveforns. ' |

his method of olaim 5, wherein obtaining an identification of the two or more waveforns

cotnprises recéiving an identification of at least one of the two or mote waveforig via RRC
signaling received from the radio network fods,
The method of any of claims 1 1o 3, forther compriging:

detsrmining a fiest waveform from system information;

deteemining a second waveform from the RRC eonfiguratiot of the UR;

<25

AMENDED SHEET

- Juration: 05.23.2019 10:24:15 PM - 06.23.2018 10:35:02 PM. Thlspagegof 35 was ccmpleted §105.23.2019 10:26:43 PM
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selecting one waveforn frotu two of hiote waveforms further comprising selecting one
waveform frot the first and the second waveform for ab upcoming uplink transmission to the
radio network riode, the waveform, being selected based at least in part on'the format of the
downlink control message and on the RRC mnﬁgurmon of the UE; and
5 transmitung the uplink transntission to the radio network node using the selected
_waveforsn, X
8 “The method of claim 1, wherein ane of the fwo or more waveforns s 2 Diserete Fourjex
Fransfortn Spread orthogonal frequency.division rultiplexing, DFTS-OFDM, based
wavefort having Discrete Fourier Transform, DET, precoding,
10 9. Auser equipinent, UB, comprising oitouitty adaptad to;
receive a downlink control message ffom & radio network node, the downlink sontrol
message having a format;
select one wavéeform from two ot fiore wavefotins for an upcomitg uplink
transmisgion to the radio networle node, the waveform being selected based at least in part'on
15 the format of the downlink control messags and on a radio resource control, RRC,
‘sonfiguration of the UE;
Arangenit the uplink teansmission to tha tadio network node using the selected
waveform,
10. The UE of claimn 9, wherei.n the processing clreuitry 18 further adapted to operate accmding 10
go the method of any of claims 2 to 8.

11. A computet program product comprising & non-transitory vomputer readible storuge medium
having computet readable ;;rogram sode embodied in the medium, the computer readable
program ¢ode comprising: '

computer readable program code to receiVe a downlink control message from & radio
25 aetwork node, the downlinl contrsl message having a format;
computer readable program codé to seleot ::ma waveform from two ot more waveforme
for an upcoming uplitk transmission to the r'adic network tode, the waveform belng selected
based at least in part on the fotmat of the downlinl control message and ot a radio resource
control, RRC, configuration of the UE;

| ’ ' .26 -

, AMENDED SHEET
Ri2/4ved at the EPO oh May 23, 2019 22:35.02, Page 10 of 35
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cempiitar readable program code fo transinit the uplink transmission to the radio
network nods 'using the selested waveform, g
19, The computer program product of olaim 11, wherein the computer readable program code
further comprises computer readable program code to operate according 1o the method of any
5 of claims 2 to 8.
13, A method I ¢ radio netovork node, the method comiptising:
| trhetsmitting a downlink conteal ressage to & user equipment, the downlink cotttral
message having a format;
- re¢eivlng an uplink transmission from the user equiptent, the uplink transmission

10 using a wavefotm selested from two or more waveforms based at least in part on the format of
the downlink control message and oh 4 tadio resource sontrol, RRC, configutation of the UB,

14. * The method of claim 13, whetein the downlink control message comprises an uplifk gtant,
15. The méthmd of olaim 13 of 14, whetein the wavaform is selected further based, at least 1h part,
on a tadio network temporary identifier; RNTL, used to scramble the downlinl control

15 message.

16, 'The method of any of claims 13 to 15, further comprising determining the format of the
dewhlink control message based at least in part on the one of the tw6 or more waveforms
desived for the upcoming uplink teansmission,

17.  The method of sty of claims 13 to 16, further comptising transmitting an identitication of at

20 . feast one of the two or more waveforms to the UE.
18. The wmethod of claim 7, wherein transmitting an jdentification of at least one of the two or
' more waveforms to the UR Is perfoimed via RRC signaling,
19, A radie etwork nods somprising processifig elrenitry adapted to:
tratisthit a downlink control message to a user equipment, the downlink control
25 message having o formnat; ‘
receive ah uplink transmission from the user equipment, the uplink transmission using
a waveform selected from two or more wavéforns bused at lenst in part on the fordat of the
downlitk control r‘nességs and 61 a radio resoviree coptfol. RRE, configuration-of the URB.

L3 .

AMENDED SHEET,
| Rl3/4\:ed at the EPQ on May 23, 2019 22:35:02, Page 11 of 38
| Suration: 05.23.2019 10:24:15 PM - 05.23.2019 10:35:02 PM. This page 11 of 35 was Gompleted 8t 05.23.2019 10: 27:30 PM
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50, ‘The radia network node of elaim 19, whereln the processing clrouitry Is further adapted to
operate aecording to the method of any of claims 14 to 18.
21, A computer program product cotprisiag a non-h‘ansitory computer readable storage medium
havmg computer readable program code cmbodwd in the mediurn, the computer readable
5 pmgram ¢ode mmpnsmg;
computer teadable program cods to transthit 2 downiink control message to a uset
équipmeﬁt, the downlink control tessage having a format; '
computer readable program code fo receive an uplink transmission from the usex
equiptant, the uptink transitssion using a waveform selected from two of inore wavefors
10 based at least in part ort the format of the downlink control message and ofi a radio resource
sontrol, RRE, sonfipuration of the UE. "
22. ‘The computer program product of olaim 21, wherein the computer réadable program code
further comprises computer readable propram cade to aperate aceording to the method of any
of claims 14 to 18.

15

298

, AMENDED SHEET
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Blite beachten Sie, dass angeflhrte Nichtpatentliteratur (wie z. B.
wissenschaftliche oder technische Dokuments) je nach geltendem Recht
dem Urhebertechtsschutz und/oder anderen Schutzarten flr schriftliche
Werke unterliegen koénnte. Die Verviglfaltigung urheberrechtlich
geschitzter Texte, ihre Verwendung in anderen s&lektronischen oder
gedruckten Publikationen und Ihre Weitergabe an Dritte ist ohne
ausdrickliche Zustimmung des Rechtsinhabers nicht gestattet.

Veuillez noter que les ouvrages de la littérature non-brevets qui sont
cités, par exemple les documents scientifigues ou techriiques, etc.,
peuvent étre protégés par des droits d'auteur et/ou toute autre protection
des écrits prévue par les législations applicables. Les textes ainsi
protégés ne peuvent étre reproduits ni utilisés dans d'autres publications
électroniques ou imprimées, ni rediffusés sans l'autorisation expresse du

titulaire du _droit d'ggt_em.

Please be aware that cited works of non-patent literature such as
scientific or technical documents or the like may be subject to copyright
protection and/or any other protection of written works as appropriate
based on applicable laws. Copyrighted texts may not be copied or used
in other electronic or printed publications or re-distributed without the

express permission of the copyright holder.
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