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1) US2013107704A - DYNAMIC SPECIAL SUBFRAME ALLOCATION

1) Family number: 53653683 (US2013107704A) © PatBase 

Title: DYNAMIC  SPECIAL SUBFRAME ALLOCATION

Abstract: Source: US2013107704A [EN] A base station transmits a message to wireless devices in connected mode. The
message comprises an initial subframe allocation bitmap indicating an initial plurality of subframes including an initial
plurality of special subframes. After an increase in the number of wireless devices or traffic load by an amount greater than
a load value, the base station transmits a second message. The second message comprises an updated subframe
allocation bitmap indicating a second plurality of subframes including an updated plurality of special subframes. The
updated plurality of special subframes includes a smaller number of special subframes than the initial plurality of special
subframes. 
Classifications: 
International (IPC 8-9): G01R31/08 H04B7/26 H04H20/33
H04H20/42 H04J11/00 H04L27/26 H04L29/06 H04L5/00 H04L5/14
H04W16/06 H04W16/32 H04W24/00 H04W24/02 H04W24/06
H04W24/10 H04W28/08 H04W28/10 H04W4/00 H04W4/06
H04W52/14 H04W52/34 H04W52/60 H04W56/00 H04W72/04
H04W72/12 (Advanced/Invention);
H04L5/00 H04W16/06 H04W24/10 H04W48/12 H04W52/24
H04W84/04 H04W88/02 H04W88/08 (Advanced/Non-invention)
CPC: H04W16/06 H04W48/12 H04W52/244 H04L5/0048 H04L27/2601
H04W24/00 H04W24/06 H04W16/32 H04W52/346 H04W72/0486
H04W72/1252 H04B7/2656 H04L5/0023 H04L5/0073 H04L5/0094 H04W24/02 H04W24/10 H04W84/045 H04J11/00 H04L5/14
H04L5/005 H04W72/0413 H04H20/33 H04W88/085 H04W72/1226 H04W88/02 H04W56/001 H04W88/08 H04H20/42
H04L69/22 H04W52/143 H04L5/0007 H04W72/042 H04W52/60 H04W72/0446 Y02B60/50 Y02D70/00
US: 1/1 370/230 370/252 370/280 370/312 370/328 370/329 370/350 370/433 375/130

Family:

 Publication number  Publication date  Application number  Application date   
 EP2771999 A2  20140903  EP20120812742  20121029  

 EP2879320 A1  20150603  EP20140197792  20121029  

 US2013107704 AA  20130502  US20120662458  20121027  

 US2013107705 AA  20130502  US20120662503  20121028  

 US2013107826 AA  20130502  US20120662459  20121027  

 US2013107827 AA  20130502  US20120662487  20121028  

 US2013107828 AA  20130502  US20120662544  20121029  

 US2013142062 AA  20130606  US20120684425  20121123  

 US2015085806 AA  20150326  US20140556314  20141201  

 US2015131600 AA  20150514  US20150605110  20150126  

 US2015139018 AA  20150521  US20150605088  20150126  

 US2015139134 AA  20150521  US20140574709  20141218  

 US2015146659 AA  20150528  US20140574686  20141218  

 US2016183266 AA  20160623  US20160055543  20160227  

 US2016205559 AA  20160714  US20160072411  20160317  

 US2016205640 AA  20160714  US20160072418  20160317  

 US2016233972 AA  20160811  US20160134425  20160421  

 US2017142698 AA  20170518  US20170406009  20170113  

 US2017366284 AA  20171221  US20170639653  20170630  

 US8817736 BB  20140826  US20120662487  20121028  

 US8929215 BB  20150106  US20120662503  20121028  

 US8937918 BB  20150120  US20120662544  20121029  

 US8971250 BB  20150303  US20120662459  20121027  

 US9049724 BB  20150602  US20120662458  20121027  

 US9277562 BB  20160301  US20150605088  20150126  

 US9295059 BB  20160322  US20140574686  20141218  

 US9295060 BB  20160322  US20140574709  20141218  

 US9325469 BB  20160426  US20140556314  20141201  
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 US9596681 BB  20170314  US20160072411  20160317  

 US9698922 BB  20170704  US20160134425  20160421  

 US9900882 BB  20180220  US20170406009  20170113  

 WO13063604 A2  20130502  WO2012US62482  20121029  

 WO13063604 A3  20130912  WO2012US62482  20121029  

 Priority:

EP20120812742  20121029 US20110553183P 20111029 US20110553184P 20111029
US20110553185P 20111029 US20110553186P 20111029 US20110553188P 20111029
US20120662458  20121027 US20120662503  20121028 US20120662487  20121028
US20120662459  20121027 US20120662544  20121029 US20110567097P 20111205
US20110553190P 20111029 US20120684425  20121123 WO2012US62482 20121029
US20140556314  20141201 US20150605110  20150126 US20150605088  20150126
US20140574709  20141218 US20140574686  20141218 US20160055543  20160227
US20160072418  20160317 US20160072411  20160317 US20160134425  20160421
US20170406009  20170113 US20170639653  20170630

 Probable Assignee: COMCAST CABLE COMMUNICATIONS LLC  

 Assignee(s): (std): COMCAST CABLE COMM LLC  ; DINAN ESMAEL HEJAZI ; OFINNO TECH LLC  ; OFINNO TECHNOLOGIES
LLC  

 Assignee(s): COMCAST CABLE COMMUNICATIONS LLC  

 Inventor(s): (std): DINAN ESMAEL HEJAZI 

 Agent(s): PATENTANWAELTE WESTPHAL MUSSGNUG AND PARTNER; WESTPHAL MUSSGNUG AND PARTNER
PATENTANWAELTE MBB; ESMAEL; DAVID; BANNER AND WITCOFF LTD 

 Designated states: AE AG AL AM AO AT AU AZ BA BB BE BF BG BH BJ BN BR BW BY BZ CA CF CG CH CI CL CM CN CO CR
CU CY CZ DE DK DM DO DZ EC  EE EG ES FI FR GA GB GD GE GH GM GN GQ GR GT GW HN HR HU ID
IE IL IN IS IT JP KE KG KM KN KP KR KZ LA LC  LI LK LR LS LT LU LV LY MA MC MD ME MG MK ML MN MR
MT MW MX MY MZ NA NE NG NI NL NO NZ OM PA PE PG PH PL PT QA RO RS RU RW SC SD SE SG SI SK
SL SM SN ST SV SY SZ TD TG TH TJ TM TN TR TT TZ UA UG US UZ VC  VN ZA ZM ZW

 

2) US2013003577A - COMMUNICATION STATE TRANSITIONING CONTROL

2) Family number: 52663290 (US2013003577A) © PatBase 

Title: COMMUNICATION STATE TRANSITIONING CONTROL

Abstract: Source: US2013003577A [EN] Embodiments of the present disclosure describe devices, methods, computer-
readable media and systems configurations for managing state transitions of communication circuitries in wireless networks.
Embodiments manage radio resource control (RRC) state transitions and/or discontinuous reception (DRX) state transitions.
Other embodiments may be described and/or claimed.
Classifications: 
International (IPC 8-9): G06F12/02 G06F15/16 G06F3/06 G06F9/44
G08B21/00 G08C17/00 G11C16/02 H04B1/38 H04B15/00 H04B15/02
H04B7/00 H04B7/005 H04B7/02 H04B7/024 H04B7/04 H04B7/0413
H04B7/0417 H04B7/0456 H04B7/06 H04B7/26 H04H20/71 H04J
H04J11/00 H04J3/00 H04J99/00 H04L1/00 H04L1/02 H04L1/06
H04L12/18 H04L12/70 H04L12/709 H04L12/891 H04L25/02
H04L27/26 H04L27/34 H04L27/36 H04L29/06 H04L29/08 H04L5/00
H04L5/14 H04M11/08 H04N21/2343 H04N21/61 H04N21/647
H04N21/845 H04W16/02 H04W16/16 H04W24/00 H04W24/08
H04W28/04 H04W28/06 H04W28/10 H04W36/00 H04W36/14
H04W36/16 H04W4/00 H04W4/06 H04W4/08 H04W4/14 H04W4/18
H04W48/00 H04W48/12 H04W48/16 H04W48/18 H04W52/00
H04W52/02 H04W52/04 H04W52/10 H04W52/14 H04W52/24
H04W52/32 H04W52/36 H04W52/46 H04W52/54 H04W56/00
H04W60/00 H04W68/00 H04W68/02 H04W72/00 H04W72/02
H04W72/04 H04W72/06 H04W72/08 H04W72/10 H04W72/12
H04W76/00 H04W76/02 H04W76/04 H04W76/06 H04W8/00
H04W8/02 H04W8/08 H04W8/18 H04W80/00 H04W80/02 H04W80/08
H04W80/10 H04W84/04 H04W88/02 H04W88/06 H04W88/08
H04W92/02 H04W92/10 H04W92/14 H04W92/20 (Advanced/Invention);
H04L1/00 H04L12/18 H04L25/02 H04L27/36 H04W24/08 H04W28/10
H04W36/14 H04W48/12 H04W52/24 H04W52/32 H04W52/36 H04W52/54 H04W84/04 (Advanced/Non-invention);
H04B H04J H04L H04W (Subclass/Invention)
International (IPC 1-7): H04B7/26 H04J11/00
CPC: G06F12/0246 H04W52/0235 H04W72/04 H04L47/41 H04B15/00 H04W24/00 G06F2212/7205 H04L5/0053 H04W4/08
H04W52/0212 H04W52/0258 H04W52/0209 H04L5/14 H04W72/02 H04B7/0697 G06F3/0625 G06F3/0659 G06F3/0679
H04W52/0251 H04L1/0025 H04L1/0041 H04L1/0045 H04L1/06 H04L27/362 H04W52/0225 H04L27/34 H04L65/1006
H04W88/02 H04W92/10 H04B7/0613 H04L25/0204 H04L45/245 H04W28/10 H04W48/18 H04W76/02 H04W72/1294
H04J11/0023 H04J2211/005 H04B7/2603 H04W84/042 H04L12/18 H04W36/0005 H04W48/16 H04W36/14 H04W36/165
H04W52/0216 H04L12/1863 H04W8/02 H04W52/244 H04W48/12 H04W52/365 H04W72/0426 H04W72/082 H04W72/1278
H04B7/0615 H04W52/54 H04L1/0038 H04W52/143 H04W52/325 H04W52/04 H04B7/0619 H04L5/0032 H04L5/0037
H04L12/189 H04W72/005 H04W52/0206 H04W88/06 H04W24/08 H04W92/02 H04B7/024 H04B7/0417 H04B7/0456
H04W72/0446 H04W52/0222 H04W52/146 H04W52/242 H04W72/042 H04W72/1215 H04L65/1016 H04L65/105 H04L65/1069
H04L65/80 H04L67/02 H04N21/23439 H04N21/6131 H04N21/64707 H04N21/8456 H04W4/06 H04W56/00 Y02D70/1226
Y02D70/1242 Y02D70/1244 Y02D70/1262 Y02D70/1264 Y02D70/142 Y02D70/144 Y02D70/146 Y02D70/164 Y02D70/168
Y02D70/21 Y02D70/23 Y02D70/24 Y02D70/444 Y02D70/1222 Y02D70/1246 Y02D70/162 Y02D10/154 Y02D70/126
Y02D70/20 H04W28/042 H04W76/27 H04W76/34 H04W4/005 H04W76/002 H04W4/70 H04W76/40 H04W76/028 H04W76/048
Y02B60/50 H04W76/19 H04W76/28 Y02D70/1224 Y02D70/00
US: 1/1 370/252 370/254 370/280 370/281 370/311 370/312 370/328 370/329 370/330 370/390 375/219 375/261 375/267
375/295 375/298 375/300 375/305 375/320 455/422.1 455/436 455/450 455/452.1 455/466 455/517 455/73 709/217
711/103

Family:

 Publication number  Publication date  Application number  Application date   
 AU2011372512 AA  20130110  AU20110372512  20111220  

 AU2011372512 BB  20170330  AU20110372512  20111220  

 AU2012279365 AA  20130110  AU20120279365  20120627  

 AU2012279365 BB  20150604  AU20120279365  20120627  
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Title: DIFFERENTIATING FIXED DEVICES FROM MOBILE DEVICES IN MOBILE BROADBAND NETWORKS

Abstract: Source: US2013265904A [EN] Fixed devices may be distinguished from mobile devices in a broadband wireless
network. Fixed devices may be given an identifier that identifies the device as a fixed device.
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 Probable Assignee: INTEL CORP 

 Assignee(s): (std): INTEL CORP ; VANNITHAMBY RATH ; KOC ALI ; NIU HUANING ; MOROZOV GREGORY VLADIMIROVICH
; SHIRANI MEHR HOOMAN ; MALTSEV ALEXANDR ALEXANDROVICH ; SERGEEV VADIM SERGEEVICH ;
SERGEYEV VADIM SERGEYEVICH ; MALTSEV ALEXANDER ALEXANDROVICH ; LI QINGUA ; KOC ALI T ;
LI QINGHUA ; VENKATACHALAM MUTHAIAH ; SHAN CHANG HONG ; SIROTKIN ALEXANDER ; MUCKE
CHRISTIAN ; OYMAN OZGUR ; PAPATHANASSIOU APOSTOLOS ; BOLOTIN ILYA ALEXANDROVICH ;
BOLOTIN LLYA ALEXANDROVICH ; CHEN XIAOGANG ; CHOI YANG SEOK ; DAVYDOV ALEXEI ; GUPTA
MARUTI ; FWU JONG KAE ; DAVYDOV ALEXEY VLADIMIROVICH ; FWU JONG KAE J K ; ETEMAD KAMRAN
; DAVYDOV ALEXEI VLADIMIROVICH ; HSUAN YI ; FOERSTER JEFFREY R ; FU JIN ; ZHU JING ; WANG
PING ; YANG XIANGYING ; ZHU YUAN ; YANG RONGZHEN ; WANG XINRONG ; ZHANG YUJIAN ; YIN
HUJUN ; ZHU YUAN Y 

 Assignee(s): FWU JONG KAE JK ; INTEL SANTA CLARA CORP 

 Inventor(s): (std): GUPTA MARUTI ; HSUAN YI ; J ZHU ; KOC ALI ; KOC ALI T ; LI QINGHUA ; LI QINGUA ; MALTSEV
ALEXANDER ALEXANDROVICH ; MALTSEV ALEXANDR ALEXANDROVICH ; MOROZOV GREGORY
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5) Family number: 48532771 (US2012257553A) © PatBase 

Title: METHOD AND APPARATUS FOR TRANSMITTING REFERENCE SIGNAL IN WIRELESS COMMUNICATION SYSTEM

Abstract: Source: US2012257553A [EN] The present invention relates to a method and an apparatus for transmitting a
reference signal by a base station in a wireless communication system. The base station generates a channel state
information (CSI) reference signal (RS) for each of a plurality of layers, performs mapping the plurality of CSI-RSs to a
resource element set constituted by a plurality of resource elements(REs) in a subframe and transmits the subframe with
the plurality of mapped CSI-RSs. The plurality of resource elements constituting the resource element set are resource
elements that are arranged with constant subcarrier spacing in two neighboring orthogonal frequency division multiplexing
(OFDM) symbols, and the subframe has an extended cyclic prefix (CP) structure including 12 OFDM symbols. 
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Title: METHOD AND APPARATUS FOR WIRELESS RESOURCE ALLOCATION FOR RELAY IN WIRELESS COMMUNICATION
SYSTEM

Abstract: Source: US2011194412A [EN] A method of allocating a radio resource for a relay station in a wireless
communication system is disclosed. The method comprise allocating a relay zone to the relay station in a subframe and
transmitting a relay control channel to the relay station by using the relay zone, wherein the subframe comprises a
plurality of orthogonal frequency division multiplexing (OFDM) symbols in a time domain and a plurality of subcarriers in a
frequency domain, wherein the subframe is divided into a user zone used by a user equipment in a cell and the relay zone
used by the relay station, and wherein the relay zone comprises some of the plurality of subcarriers. According to the
present invention, a subframe structure provides backward compatibility with a legacy wireless communication system. A
relay station can effectively find a radio resource allocated to the relay station, thereby decreasing a decoding time. 
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8) Family number: 56035036 (US2014086111A) © PatBase 

Title: METHODS AND DEVICES FOR TRANSMITTING AND RECEIVING SYNCHRONOUS CHANNELS AND BROADCASTING
CHANNELS

Abstract: Source: US2014086111A [EN] A method for multiplexing synchronous signals on specific OFDM symbols to form
P-SCH and the S-SCH channels is provided. The present application further discloses a method for transmitting P-BCH. 
Classifications: 
International (IPC 8-9): H04J11/00 H04L27/26 H04L5/00 H04L5/14
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CPC: H04W72/0446 H04W56/00 H04L5/001 H04L5/0048 H04L5/0053
H04L5/0082 H04L5/143 H04W72/00
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9) Family number: 54328266 (US2014334408A) © PatBase 

Title: METHOD FOR MAPPING CONTROL CHANNEL RESOURCES, BASE STATION, AND USER EQUIPMENT

Abstract: Source: US2014334408A [EN] Embodiments of the present invention provide a method for mapping control
channel resources, a base station, and a user equipment. The method for mapping control channel resources includes:
determining, by a base station, the number of E-CCEs multiplexed in one resource set, where the E-CCEs are borne over
REs for transmission in the resource set, and the E-CCEs constitute an E-PDCCH; sending the E-PDCCH to a user
equipment according to the determined number of E-CCEs multiplexed in one resource set; and receiving, by the user
equipment, the E-PDCCH, and obtaining the number of E-CCEs multiplexed in one resource set. The embodiments of the
present invention apply to a resource mapping. 
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10) Family number: 45946715 (US2010172291A) © PatBase 

Title: DUAL BASE STATIONS FOR WIRELESS COMMUNICATIONS SYSTEMS

Abstract: Source: US2010172291A [EN] A network apparatus comprises a controller to determine a first base station for
transmitting data and to determine a second different base station for receiving data. In one embodiment, the network
apparatus further comprises a transceiver to transmit data to the first base station while associated with the second base
station. The transceiver is operable to receive data from the second base station while associated with the first base station. 
Classifications: 
International (IPC 8-9): G06F11/14 H01Q3/26 H04B1/00 H04B1/713
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 Probable Assignee: INTEL CORP 

 Assignee(s): (std): AHMADI SASSAN ; DAVDOV ALEXEI ; DAVYDOV ALEXEI ; INTEL CORP ; LI GUANGJIE ; LIN XINTIAN E ;
LI QINGHUA ; LIU XIAOFENG ; MOHANTY SHANTIDEV ; KIM HONGSEOK ; SUN HONGMEI ; WANG
JIACHENG ; ZHU YUAN ; ZHOU FENG ; ZHENG SHANSHAN ; YANG XIANGYING ; VENKATACHALAM
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Title: METHOD FOR DETECTING HARQ/NACK FEEDBACK SIGNAL FROM REPEATER

Abstract: Source: US2012026935A [EN] Disclosed is a repeater apparatus for detecting a downlink HARQ ACK/NACK
feedback signal from a base station. An RF (Radio Frequency) unit receives specific channel configuration information which
includes offset information indicating the starting point of a specific channel to which said HARQ ACK/NACK feedback signal is
transmitted from the base station and the position of the specific channel allocated for an exclusive use of said repeater
apparatus within said specific channel from said start point, and receives the HARQ ACK/NACK feedback signal from said
base station for an uplink transmission of said repeater. The processor detects said specific channel allocated for exclusive
use of the repeater apparatus based on said received specific channel configuration information thereby decoding said
received HARQ ACK/NACK feedback signal. 
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Title: METHOD AND APPARATUS FOR TRANSMITTING HARQ INDICATION INFORMATION

Abstract: Source: US2015305059A [EN] A method and an apparatus for transmitting Hybrid Automatic Repeat reQuest
(HARQ) indication information are provided. The method includes transmitting, by a UE, uplink data on a Physical Uplink
Shared CHannel (PUSCH) according to scheduling of a base station; detecting, by the UE, a new UpLink (UL) grant and
enhanced Physical HARQ Indication CHannel (ePHICH) information of the base station for the uplink data according to a
synchronous HARQ timing relationship, wherein ePHICH resources used for bearing the ePHICH information are mapped to
a portion of time-frequency resources of a distributed enhanced Physical Downlink Control CHannel (ePDCCH) set; and if the
UL grant is not detected, the UE retransmitting the uplink data or not transmitting the uplink data according to an indication
of the ePHICH information. 
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Title: METHOD AND APPARATUS FOR PERFORMING HARQ PROCESS IN WIRELESS COMMUNICATION SYSTEM

Abstract: Source: US2011211522A [EN] A method of performing hybrid automatic repeat request (HARQ) by a source
station in a wireless communication system is provided. The method includes: transmitting data to a destination station at a
transmission start time; receiving an acknowledgment (ACK) or negative-acknowledgement (NACK) signal for the data
from the destination station after a first transmission time interval elapses from the transmission start time; and upon
receiving the NACK signal, retransmitting the data after a second transmission time interval elapses from the
transmission start time, wherein the second transmission time interval is one transmission time interval selected from
a plurality of predetermined transmission time intervals. Accordingly, the wireless communication system can perform a
heterogeneous HARQ process in which an HARQ period, an ACK/NACK transmission start time, and the like are different. 
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Title: METHOD AND APPARATUS FOR ENHANCING SYNCHRONIZATION IN A HETEROGENEOUS NETWORK

Abstract: Source: US2014247808A [EN] A method and apparatus for enhancing synchronization in a heterogeneous
network, including transmitting an auxiliary synchronization signal by a base station in a pico cell, a transmission interval
of the auxiliary synchronization signal being 10 ms or 5 ms, and the auxiliary synchronization signal being located in a 0th
subframe and/or a 5th subframe of each transmission frame; and notifying by the base station to user equipment in a
cell range extension (CRE) region to detect the auxiliary synchronization signal, so that the user equipment performs
symbol synchronization and frame synchronization in accordance with the auxiliary synchronization signal in accessing to
the pico cell, and high-layer signaling indication and a auxiliary synchronization signal are combined, user equipment in a
CRE region of the pico cell may obtain synchronization, thereby not only ensuring compatibility but also satisfying
requirements of the system performance with a relatively low time frequency resource overhead. 
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Title: SINGLE FREQUENCY MULTICAST BROADCASTING NETWORK SUBFRAME, METHOD AND DEVICE FOR SENDING USER
DATA CHANNEL

Abstract: Source: US2012076063A [EN] The present invention discloses a multicast broadcast single frequency network
subframe. The multicast broadcast single frequency network subframe is used as a physical resource of a user
transmission data channel; in the multicast broadcast single frequency network subframe, except symbols of a physical
downlink control channel, other symbols adopt the same cyclic prefix as subframe 0 in a local cell. The present invention
also discloses a user data channel transmission method and device, and a user physical resource determining device. By
using the subframe, the transmission method and device, and the determining device, the performance of the LTE-A
system can be improved. 
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Title: APPARATUS AND METHOD FOR INDICATING SYNCHRONIZATION SIGNALS IN A WIRELESS NETWORK

Abstract: Source: US2013229953A [EN] A base station in a heterogeneous network is configured to communicate with a
plurality of base stations via a backhaul link and configured to communicate with a plurality of subscriber stations. The base
station includes a transmit path configured to transmit data, reference signals, synchronization signals and control
elements to at least one of the plurality of subscriber stations. The base station also includes processing circuitry configured
to map primary synchronization signals (PSS) and secondary synchronization signals (SSS) onto each of a carrier of a first
carrier type and a carrier of a second carrier type. The PSS and SSS on the second carrier type are mapped onto different
time locations than in the first carrier type. In addition, the PSS/SSS are mapped onto consecutive resource elements (REs)
on each of the carrier of the first type and the carrier of the second type. 
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Title: METHOD AND APPARATUS FOR PERFORMING INTERFERENCE COORDINATION IN WIRELESS COMMUNICATION SYSTEM

Abstract: Source: US2016006529A [EN] A method for and apparatus for performing interference coordination in a wireless
communication system is provided. A wireless device may transmit measurement results on neighboring cells; receive
information of grouping of the neighboring cells based on the measurement results; and receive a signal to be applied with a
different sub-band, a subframe shift, or a Orthogonal frequency division multiplexing (OFDM) symbol shift according to the
information of grouping from each cell of the neighboring cells. 
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Title: METHOD OF TRANSMITTING MIDAMBLE

Abstract: Source: US2011026627A [EN] A method of transmitting a midamble for channel estimation of multiple antennas
performed by a base station in a system having segregated uplink and downlink frequency bands is provided. The method
includes transmitting midamble information indicating presence of the midamble within a downlink frame to a user
equipment (UE), and transmitting the midamble on a single downlink subframe among at least one downlink subframe
included in the downlink frame or on a common zone to the UE by using the multiple antennas. A scheduling overhead of a
base station and other overheads can be reduced by decreasing the number of transmissions of a midamble on one
downlink frame, and thus limited radio resources can be effectively used. 
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