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7.2.8 Study on LTE Device to Device Proximity Services

SID in RP-122009.
7.2.8.1 D2D communication
Focus on broadcast D2D communication for the public safety use case, on the understanding that that basic groupcast and relay functionality (for network-UE relay case) is supported by broadcast D2D communication.
If possible, consider optimisations to enhance efficiency of the relay operation. 

Note that impact to existing operator services and resources is included in the evaluations.
7.2.8.1.1 Synchronization and timing
R1-134241
Aspects of synchronisation for D2D communication
NEC Group
R1-134543
Synchronization principles for broadcast D2D communication for public safety
EADS
R1-134270
ProSe device-to-device broadcast operation
General Dynamics Broadband UK
R1-134536
UE based D2D synchronization scheme
Nokia, NSN
R1-134624
D2D synchronization for out of coverage and partial network coverage 
Qualcomm Inc.
R1-134720
Synchronization Procedures for D2D Discovery and Communication
Ericsson
R1-134566
Synchronization and timing for Broadcast D2D communication
InterDigital
R1-134227
Synchronization for D2D communication 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-134306
Synchronization and timing
ZTE
R1-134721
Synchronization Signals Design for D2D Discovery and Communication
Ericsson
R1-134271
ProSe device-to-device broadcast physical channels
General Dynamics Broadband UK
Section 2

R1-134333
Synchronization channels and procedures for out-of-coverage D2D communications
ETRI
R1-134138
Discussion on Synchronization and Timing for D2D Communication
Intel Corporation
R1-134072
Considerations on timing and synchronization for D2D
Huawei, HiSilicon
R1-134537
D2D synchronization – with network coverage
Nokia, NSN
R1-134362
Guard interval estimation considering switch time and propagation delay
HTC
R1-134376
Synchronization for D2D communication
Panasonic
R1-134361
Synchronization in D2D communication
HTC
R1-134184
Discussion on time synchronization for D2D broadcast communication
Samsung
R1-134410
Further Discussion on Synchronization for D2D Communications
LG Electronics
R1-134883
WF on D2D terminology for synchronisation 
Ericsson, …

Working Assumption:

· Synchronization sources transmit at least a D2DSS: D2D Synchronization Signal
· May be used by D2D UEs at least to derive time/frequency

· May (FFS) also carry the identity and/or type of the synchronization source(s)

· Comprises at least a PD2DSS 
· PD2DSS is a ZC sequence

· Length FFS

· May also comprise a SD2DSS

· SD2DSS is an M sequence

· Length FFS
· Concept for the purpose of further discussion (without implying that such a channel will be defined), PD2DSCH: Physical D2D Synchronization Channel
· May carry information including one or more of the following (FFS):

· Identity of synchronization source

· Type of synchronization source
· Resource allocation for data and/or control signalling

· Data

· others FFS
· A synchronization source is any node transmitting D2DSS 
· A synchronization source has a physical identity PSSID
· If the synchronization source is an eNB the D2DSS is Rel-8 PSS/SSS

· Note: in RAN1#73, “synchronization reference” therefore means the synchronization signal(s) to which T1 relates, transmitted by one or more synchronization source(s). 

Saurabh to update the RAN1#73 agreement with the new terminology - R1-134924 – agreed with insertion of “reference point in time for the” in each option and option 2 “Void” - R1-134929.
R1-134868
WF on D2D synchronisation
LG Electronics, Ericsson, CATT, ITL  
Proposal:

· At a given time, at least for time synchronization, the D2D transmission timing of a UE is derived from a synchronization reference which consists of at most one distinguishable synchronization reference signal (which may or may not be comprised of multiple SFN-transmitted synchronization signals from different points). 
· A UE can track multiple synchronization reference signals transmitted from different sources, and different synchronization signals can be used at different time instances.
Rewrite in R1-134927 using the new terminology. 

Stefano’s proposal: At a given time the UE may assume that all signals that it is expected to detect are quasi-co-located w.r.t. propagation delay
R1-134875
WF on D2D synchronisation procedure
Ericsson, Qualcomm, Intel, 
Fujitsu, LGE, DoCoMo
Rewrite in R1-134925 using the new terminology. 

R1-134885
WF on timing synchronisation of D2D outside of network coverage 
NEC, Samsung
Rewrite in R1-134926 using the new terminology. 

R1-134873
WF on AGC for D2D communication and discovery
CATT, LGE
Possible questions for LS to RAN4:

· what tuning time is required for AGC in view of the potentially wide dynamic range of D2D reception
· what AGC dynamic range can be assumed

· UE frequency offset error/stability for out-of-network-coverage scenario

- Saurabh to prepare draft LS in R1-134928. 
Modified as below:
AGC

RAN1 is studying mechanisms for D2D discovery and communication.  Unlike LTE UL, there is no single point of reception (i.e. eNodeB) for D2D. As a consequence, D2D transmissions may not be power controlled to any single UE. This may potentially lead to significant received power variation from one time instant to another for a D2D UE. 
Hence, RAN1 would like to seek guidance from RAN4 on AGC settling time and receiver dynamic range for a typical UE. 

Frequency Error

RAN1 is studying mechanisms for UEs that are out of the network coverage to communicate with each other. For this case of no network coverage, RAN1 is investigating methods for UEs to directly synchronize with each other. RAN1 would like guidance from RAN4 on what initial range of frequency offsets (before the synchronization) RAN1 should assume for a typical UE, and also the frequency stability to assume. 

Agreed in R1-134930.

7.2.8.1.2 Physical channel design
R1-134354
Physical channel design for D2D
Huawei, HiSilicon
R1-134722
Physical Channels and Signals Design for D2D
Ericsson
R1-134378
Master-slave structure and OFDMA for D2D communication
Panasonic
Section 2.2

R1-134260
Comparison of SC-FDMA and OFDMA for multiple access scheme for D2D link 
Fujitsu
R1-134185
Physical channel design for D2D broadcast communication
Samsung
R1-134535
D2D Communication without network coverage
Nokia, NSN
R1-134625
Signal design for D2D broadcast
Qualcomm Inc.
Multiple access scheme for communication: 

OFDMA: E///, HW, HiSi, CATT, Broadcom, EADS, Panasonic, 

SC-FDMA: GDB, Nokia, ZTE, QC, HTC, IDC, ALU, ASB, LGE, Fujitsu, Sharp, ETRI, Samsung, NSN, Kyocera, 
Working assumption for the sake of further study: SC-FDMA, applicable to all data-carrying physical channels

Send an LS to RAN4 to request input on UE implementation aspects, including:

· assumptions on the single-carrier receiver

· implementation margin for demod performance 

· cubic metric

· In-band emissions

Asbjorn to prepare a draft in R1-134880 – revisit on Wed.

Agreed in principle subject to the following note. 

Note: before finalising the LS, check whether to add a comment on multiple simultaneous transmissions from a given UE. 

· Add:  Note that RAN1 is currently discussing whether one or more than one physical channel might be transmitted simultaneously from a given UE. 

Final version to be in R1-134886. 

Working Assumption:

· PUSCH structure is reused for D2D data communication physical channel, including:
· 24 bit CRC is inserted

· Turbo coding is used

· Rate matching is used for bit size matching and possibly for generating multiple transmissions.

· Scrambling is to be used for interference randomization.
· PUSCH DMRS is transmitted
· Possible additional RS is FFS

· Possible modifications to interleaver FFS

· CP length FFS

· Detailed RE mapping FFS

· Guard period details FFS
R1-134872
WF on Multiple Access Technique for D2D
CATT, Ericsson, Huawei, HiSilicon, Panasonic
Agreement: 
· TDM can be used for multiplexing D2D signal and cellular signal from individual UE perspective (at least within one carrier), including a mechanism for handling/avoiding collisions (details FFS)

· Study further the possibility to use FDM for D2D and cellular signals, including how to handle the near-far effect in case of FDM, and impact on waveform.
· Take into account both UE and system aspects 

(discuss multiplexing of D2D signals in a given UE later)
R1-134112
Discussion on physical channel types for  D2D communication
CATT
R1-134228
Physical Channel Design for D2D Communication
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-134259
Discussion on Control Information for D2D Communication
Fujitsu
R1-134271
ProSe device-to-device broadcast physical channels
General Dynamics Broadband UK
Section 3

R1-134307
Control Channel Design for D2D communication
ZTE
Observations for further discussion at RAN1#75:
Control signalling contents on D2D link may include (depending on the scenario):

· resource allocation (within any available resources for D2D communication)
· MCS indication
· other items FFS

D2D resource configuration signalling is also needed…
Conclusions:

For transmission of control signalling on D2D link, FFS between: 

· Separate physical channel for control signalling, e.g. similar to PUCCH

· Multiplex control signalling into data channel, e.g. similar to UCI piggybacking on PUSCH, or at MAC level, or via DMRS. 

· FFS whether there could be only control signalling in this case
R1-134229
Design considerations and performance evaluation for D2D broadcast/relay 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-134800
D2D Communication Signal Format
LG Electronics
Revision of R1-134411
R1-134111
Physical channel design for D2D communication
CATT
R1-134353
On the need of a feedback loop for D2D communication
Huawei, HiSilicon
R1-134363
Simultaneous UL HARQ and D2D transmission
HTC
R1-134334
Channel design and scheduling for out-of-coverage D2D communications
ETRI
R1-134335
Technology down-selection for the work scope of D2D communications
ETRI
R1-134881
WF on control channel design for D2D communication
Samsung, Qualcomm, General Dynamics Broadband, Panasonic, ZTE
7.2.8.1.3 Method of resource allocation

R1-134626
D2D broadcast resource allocation and interference management algorithms
Qualcomm Inc.
R1-134705
On resource allocation for D2D broadcast communication
Ericsson
R1-134186
Resource allocation for D2D broadcast communication
Samsung
R1-134412
Resource Allocation and Interference Coordination in D2D Communications
LG Electronics
R1-134567
Evaluation results for broadcast D2D communication with PUSCH
InterDigital

R1-134139
Discussion on Resource Allocation Methods for D2D Communication 
Intel Corporation
R1-134073
Resource assignment for D2D communication
Huawei, HiSilicon
R1-134308
Resource Allocation of D2D communication
ZTE
R1-134815
Consideration on contention based and scheduling based resource allocation schemes in D2D 
Panasonic
Revision of R1-134377
R1-134414
Discussion on multiplexing of Uu and D2D communication
LG Electronics
R1-134113
Resource allocation for D2D communication
CATT
R1-134364
Resource allocation in D2D communication
HTC
R1-134230
Resource allocation for D2D Communication 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-134413
Scheduling and Resource Management for D2D communications
LG Electronics
R1-134242
Discussion on resource allocation for D2D broadcast communication
NEC Group
R1-134261
RRM for D2D communication
Fujitsu
R1-134187
Evaluation of resource allocation for D2D broadcast communication
Samsung

R1-134888
WF on resource allocation for D2D communication
ZTE, …

7.2.8.1.4 Other
R1-134071
System-level performance of D2D communication
Huawei, HiSilicon

R1-134188
Network-to-UE relay for D2D communication
Samsung

R1-134378
Master-slave structure and OFDMA for D2D communication
Panasonic
R1-134704
On D2D broadcast communication procedures
Ericsson
7.2.8.2 D2D discovery
7.2.8.2.1 Discovery signal design

Including synchronization and timing for in-network coverage.

R1-134629
Synchronization aspects for in-network D2D discovery 
Qualcomm Inc.

R1-134502
Discussion on synchronization of D2D discovery
NTT DOCOMO
R1-134481
In-coverage ProSe Synchronization and Timing
Renesas Mobile Europe Ltd
R1-134432
Power Back-off Impact to Discovery Range Evaluation with CFO and CTO Consideration
ITRI
R1-134075
D2D discovery message size
Huawei, HiSilicon

Send an LS to RAN2 cc SA2 – provide draft in R1-134956 – agreed in R1-134957. 
R1-134548
Direct Discovery Performance and Design using Messages and Sequences
BlackBerry UK Limited

R1-134628
Comparison of sequence and message based D2D Discovery
Qualcomm Inc.

R1-134355
Link-level simulation results for D2D discovery
Huawei, HiSilicon

R1-134074
System-level performance of D2D discovery
Huawei, HiSilicon

R1-134262
D2D discovery and procedure
Fujitsu
R1-134263
D2D discovery signals
Fujitsu
R1-134272
ProSe device-to-device discovery link performance
General Dynamics Broadband UK
R1-134273
ProSe device-to-device discovery
General Dynamics Broadband UK

R1-134538
D2D Discovery Signal 
Nokia, NSN
Section 2

R1-134415
D2D Discovery Signal Format
LG Electronics
R1-134588
D2D discovery signal design based on the existing PUSCH format
Kyocera
R1-134231
D2D Discovery Signal Design
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-134627
D2D discovery design with  simulation results
Qualcomm Inc.

R1-134723
Beacon Channel Design for D2D
Ericsson
Working Assumption: 

· Discovery uses a sequence plus message

· It is FFS whether the sequence may be the demodulation RS of the message
· For the message:

· PUSCH structure is reused, with:
· CRC is inserted, FFS between 16 and 24 bits
· Channel coding is used, FFS between Rel-8 turbo and tail-biting convolutional codes
· Rate matching is used for bit size matching and possibly for generating multiple transmissions
· Scrambling is to be used for interference randomization
· FFS whether UE-specific or not
· PUSCH DMRS is transmitted

· Possible additional RS is FFS

· Possible modifications to interleaver FFS

· CP length FFS

· Detailed RE mapping FFS

· Guard period details FFS
· FFS: consider the need for a time-varying hashing/scrambling function prior to channel coding
R1-134243
Synchronisation aspects for inter-cell discovery in asychronous cell deployment
NEC Group

R1-134801
Discussion on Inter-cell D2D discovery
LG Electronics
Revision of R1-134416
R1-134488
Considerations for asynchronous discovery in D2D
Sony

R1-134115
Details of discovery signal design
CATT
R1-134114
Discussion of discovery signal design for different discovery procedures
CATT
R1-134140
On Physical Layer Design for D2D Discovery
Intel Corporation

R1-134189
Evaluation of transmit time adjustment for discovery
Samsung

R1-134919
WF on timing of type 1 discovery
Qualcomm, General Dynamics Broadband UK, Samsung, Intel, LG Electronics, ETRI, Kyocera
Working Assumption:

· At least for discovery:

· Any UEs that do not have an active timing advance value (including RRC_Idle UEs in coverage if transmission of discovery signal is supported for such UEs, and out of coverage UEs that do not have an active timing advance value) use T2=0 

· FFS for UEs with an active timing advance value
R1-134915
WF on the unit of the message based discovery signal 
LG Electronics, Qualcomm, Intel
Proposal:
Two PRB-pairs are used as the baseline for evaluations of the message-based discovery, at least until response to LS is received from RAN2/SA2. 
7.2.8.2.2 Method of resource allocation
R1-134076
Benefits of type-2 discovery
Huawei, HiSilicon

R1-134116
Further discussion on resource allocation for D2D discovery
CATT

R1-134141
On Resource Allocation and System Operation for D2D Discovery


R1-134190
Design aspect of D2D discovery 
Samsung

R1-134232
Resource allocation for D2D discovery 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-134244
Network-assisted device discovery mechanism
NEC Group

R1-134287
SRS resource reused for D2D Discovery
III

R1-134309
Discussion on Resource Allocation for D2D Discovery
ZTE

R1-134336
Resource allocation for D2D discovery
ETRI

R1-134365
Inter-corresponding sets of resources for D2D discovery
HTC

R1-134382
Views on Type2 discovery resource allocation
KDDI

R1-134802
Resource Allocation and UE Behavior for D2D Discovery
LG Electronics
Revision of R1-134417
R1-134418
Discussion on multiplexing of Uu and D2D discovery
LG Electronics

R1-134433
AGC and Timing Advance Impact for Discovery Resource Allocation
ITRI

R1-134503
Discussion on resource allocation of inter-cell discovery
NTT DOCOMO

R1-134630
Resource management for type 1 discovery
Qualcomm Inc.

R1-134638
Method of resource allocation for D2D discovery
ASUSTeK
R1-134884
WF on resource allocation for type 1 D2D discovery
CATT, Ericsson, ETRI, Intel, Huawei, HiSilicon, Samsung, ZTE
Working assumption for the purpose of further evaluation:

· Discovery message transmission resource configuration consists of a number of subframes and a discovery period, and FFS a number of PRBs
· The number of discovery subframes and the discovery period may be semi-statically configured at least when in coverage
· Individual discovery message transmission resources are not CDM 
· All individual discovery message transmission resources are the same size
· Study power consumption of RRC_Idle UEs when considering resource allocation for discovery 
R1-134918
WF on resource allocation for type 1 discovery
Qualcomm, General Dynamics Broadband UK, Fujistu, LG Electronics, ZTE, Samsung, ETRI,  DoCoMo, Kyocera
Proposal:
For in coverage case:

· For synchronous deployment the discovery resource allocation can be common across deployment

· For synchronous deployment with different resource allocations for different eNodeBs

· eNodeBs learn the allocation of proximal eNodeBs  

· eNodeBs broadcast the information to associated UEs using SIB signaling 

· For asynchronous deployment 

· eNodeBs learn the allocation of proximal eNodeBs  

· eNodeBs broadcast the information to associated UEs using SIB signaling

· Note that eNodeBs may need to keep track of relative time drift of proximal eNodeBs to learn and broadcast the allocation

R1-134917
WF on D2D Type 2 Discovery
Huawei, HiSilicon, LG, ETRI, KDDI, ZTE, Intel, Fujitsu, DoCoMo, Telecom Italia
Proposal:
· Type-2 discovery is supported

· FFS whether to support type-2A only, type-2B only, or both (all 
options FFS and equal priority at this stage)

7.2.8.2.3 Other
R1-134191
Evaluation on WAN Impact of D2D discovery
Samsung
7.2.8.3 Other
R1-134632
Draft TR 36.843
Qualcomm Inc.
Approved in R1-134877 as v0.2.0.

R1-134866
Text Proposal for TR 36.843
Qualcomm Inc.
Revision of R1-134631
Agreed for inclusion in next update of TR. 

R1-134860
Corrections to Text proposal on Public Safety ProSe Communication Use Cases
U.S. Department of Commerce, Qualcomm Incorporated, Huawei, Harris, Panasonic, BlackBerry
Revision of R1-134281
Also supported by LG

Agreed for TR with the following changes:

· Dissemination of radio resource allocations and updates needs to be able to be performed within a period of the order of seconds to meet the performance expectations of public safety users.

R1-134818
Scenarios and requirements for Public Safety and related TP to 36.843
Telecom Italia
Revision of R1-134724
Conclusion: The ITU-R recommendation M.1579-1 on “Global circulation of IMT-2000 terrestrial terminals” should be taken into account when considering D2D solutions during the course of the SI. 
Enrico provide a draft LS to RAN plenary suggesting seeking further clarification on implications of lawful intercept on the RAN WGs – review on Wed - R1-134878. 
Agreed in R1-134923.

Discuss offline which requirements can be cross-referenced from the SA TS and which RAN-specific aspects/modifications need to be captured in TR36.843 - R1-134879. 
Revised in R1-134931.
Email discussion until RAN1#75.

R1-134419
Issues on D2D Signal Transmission and Receptions across Carriers
LG Electronics
R1-134796 
LS on Public Safety UE-Network Relays
SA2, Vodafone
R1-134803
Discussion on Public Safety UE-Network Relays
LG Electronics
R1-134805
Discussion on Public Safety UE-Network Relays
Qualcomm Inc.

R1-134806
Draft response LS on Public Safety UE-Network Relays
Qualcomm Inc.
Continue offline discussion until Tuesday D2D session

R1-134864
Draft response LS on Public Safety UE-Network Relays
Qualcomm Inc.

Continue offline discussion until Wednesday D2D session
R1-134920
Draft response LS on Public Safety UE-Network Relays
Qualcomm Inc.

Agreed in R1-134922.

R1-134939
Text Proposal for TR 36.843
Qualcomm






