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6.2.8 Study on LTE Device to Device Proximity Services

SID in RP-122009.
6.2.8.1 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.

6.2.8.1.1 Synchronization design

Details of D2DSS and possible PD2DSCH, including any relevant evaluations.
Procedure

R1-135114
Preliminary performance analysis of D2D synchronization
Intel Corporation

R1-135398
Clarification on D2D synchronization procedure
Panasonic

R1-135402
Public safety usage and impacts on synchronization
EADS

R1-135219
Time synchronization for D2D broadcast communication in out of network coverage
Samsung

R1-135591
D2D synchronization and transmission timing
Nokia, NSN

R1-135268
Synchronisation of D2D UEs outside of EUTRAN network coverage
NEC

R1-135316
Multi-hop D2D synchronization performance 
Qualcomm Inc.

R1-135803
Synchronization Procedures for D2D Discovery and Communication
Ericsson

R1-135091
Discussion on synchronization for D2D operation
CATT

R1-135113
Discussion on D2D synchronization
Intel Corporation

R1-135041
System considerations for D2D synchronization
Huawei, HiSilicon

R1-135368
Considerations on synchronization of D2D broadcast communication
ZTE

R1-135140
Analysis of synchronization mechanism for D2D communication
Fujitsu

Signal and channel design 
R1-135317
Signal Design and Resource Allocation for D2D Synchronization
Qualcomm Inc.

R1-135542
Synchronization Design for D2D communication
Broadcom Corporation

R1-135554
Configuration and Reception of D2D Synchronization and Control Channels
BlackBerry UK Limited

R1-135532
Design considerations for D2DSS
Huawei, HiSilicon

R1-135479
Discussion on design of D2DSS and PD2DSCH
LG Electronics

R1-135277
On the D2DSS and PD2DSCH
ETRI

R1-135903
Synchronization Signals and Channel Design for D2D Discovery and Communication
Ericsson

Revision of R1-135804
R1-135175
Synchronization design for D2D communication
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-135929
WF on the D2D synchronisation procedure
Ericsson, Qualcomm, Intel, Huawei, HiSilicon, Fujitsu, LGE, GDB
Working Assumption:
· Before starting to transmit D2DSS, a UE scans for synchronization sources

· If a synchronization source is detected, the UE may synchronize its receiver to it before it may transmit D2DSS

· UEs may transmit at least D2DSS derived from D2DSS received from a D2D synchronization source.

· Details of under what circumstances a UE transmits D2DSS are FFS
· If a UE transmits D2DSS, the rules for determining which source the UE uses as the timing reference for its transmissions of D2DSS are as follows:

· Synchronization sources which are eNBs have a higher priority than synchronization sources which are UEs
· FFS whether synchronization sources which are UEs within network coverage have a higher priority than synchronization sources which are UEs outside network coverage

· Note that this would imply that there is a means to distinguish between a D2DSS transmitted by a UE in coverage and a D2DSS transmitted by a UE out of coverage

· Other details are FFS (including timing advance details)
· If no synchronization source is detected, a UE may nevertheless transmit D2DSS

· A UE may reselect the synchronization source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the synchronization source(s) 
· Detailed rules FFS

R1-135932
WF on D2D synchronization
LG Electronics, Qualcomm, Huawei, HiSilicon, ETRI, CATT
Working assumption:
· At a given time, the reference point in time for the D2D signal transmission time is derived from at most one D2DSS 
· Note that “one D2DSS” might in practice in some situations be comprised of SFN transmissions from multiple synchronization sources (although of course this is not visible to the receiver). 
Remainder of the proposal from 5932:
· The D2D signal transmission time of a UE at different time instances can be derived from different D2DSSs.

· Methodology for D2D synchronization signal selection is FFS

· Example: Deriving D2D signal transmission time based  on a selected D2DSS out of multiple received D2DSSs
Possible clarification of the proposal: the UE shall select the D2DSS from which its signal transmission time is derived according to the resource the UE uses to transmit in. 

Discuss further offline. 

R1-135975
D2D AdHoc Session Outcome
Qualcomm
· Definition: An independent synchronization source is a synchronization source other than an eNodeB that does not derive transmit synchronization from any other D2D synchronization sources

· Proposal: 

· UEs may transmit D2DSS/PD2DSCH derived from D2DSS/PD2DSCH received from a certain eNB or independent synchronization source by at most by n hops

· FFS values for n are 2,3,4.
Discuss further offline. 
Then AI 6.2.8.3,  6.2.8.1.3,  6.2.8.1.2,  6.2.8.2

Proposal:
· Definition: A synchronization head is a synchronization source other than eNBs that does not derive transmit synchronization from any other D2D synchronization sources

· Note: this WF does not necessarily imply additional functionalities for the synchronization cluster head as compared to other D2D-enabled UEs

· UEs may act as synchronization source and relay the synchronization received from D2DSS/PD2DSCH received from a D2D synchronization source

· The synchronization associated from a certain eNB or synchronization head can be relayed at most by n hops

· FFS values for n are 2,3,4.
6.2.8.1.2 D2D data communication physical channel design details

R1-135321
Signal design for D2D broadcast communication
Qualcomm Inc.

R1-135805
On Scrambling of D2D Physical Channels
Ericsson

R1-135176
Design and performance evaluation for D2D broadcast
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-135806
Physical Channels Design for D2D
Ericsson

R1-135278
Physical channel design for D2D communications
ETRI

R1-135092
Discussion on physical channel types for D2D communication
CATT

R1-135270
Considerations of subframe design for D2D communication
NEC

R1-135386
Physical channel design for D2D communication
Huawei, HiSilicon

R1-135385
On the need of a feedback loop for D2D communication
Huawei, HiSilicon

R1-135480
D2D Communication Physical Channel Design
LG Electronics

R1-135606
L1 channel design for D2D communication
InterDigital

R1-135613
Discussion on D2D data physical channel
Intel Corporation

R1-135399
Physical channel design in D2D communication
Panasonic

R1-135318
D2D broadcast link level simulation results for VOIP
Qualcomm Inc.

R1-135494
ProSe device-to-device voice communications and impact upon channel design
General Dynamics Broadband UK

R1-135495
ProSe device-to-device communication control channel design
General Dynamics Broadband UK

R1-135319
Control for D2D broadcast communication
Qualcomm Inc.

R1-135141
Futher analysis on control Information for D2D communication
Fujitsu

R1-135386
Physical channel design for D2D communication
Huawei, HiSilicon

R1-135220
Physical channel design for D2D communication
Samsung

R1-135369
Control Channel Design for D2D link
ZTE

R1-135930
WF on Broadcast Communication Scheduling Procedure
Ericsson, …
R1-135934
WF on D2D PUSCH transmission
Qualcomm, …
6.2.8.1.3 Resource allocation method

R1-135116
System level analysis of the D2D broadcast communication in out of network coverage scenarios
Intel Corporation

R1-135042
Resource assignment for D2D communication
Huawei, HiSilicon

R1-135607
Evaluation results for D2D PUSCH resource allocation methods
InterDigital

R1-135094
Resource allocation for D2D communication
CATT

R1-135222
Evaluation results of resource allocation scheme for D2D communication
Samsung

R1-135320
Distributed vs. centralized broadcast communication control
Qualcomm Inc.

R1-135481
Discussion on resource allocation in D2D communications
LG Electronics

R1-135483
Discussion on D2D Communication Scheduling Method
LG Electronics

R1-135808
On scheduling for D2D communication
Ericsson

R1-135400
Consideration on contention based and scheduling based resource allocation schemes in D2D 
Panasonic

R1-135370
Study on D2D Resource Allocation
ZTE

R1-135543
D2D communication channel access
Broadcom Corporation

R1-135115
Discussion on D2D resource allocation method
Intel Corporation

R1-135418
Frequency Reuse for D2D Broadcast Communication
ITRI

R1-135592
Resource allocation, multiplexing and resource access
Nokia, NSN

R1-135142
RRM for D2D communication
Fujitsu

R1-135322
D2D broadcast resource allocation and interference management algorithms
Qualcomm Inc.

R1-135221
Resource allocation for D2D broadcast communication
Samsung

R1-135936
WF on Resource Scheduling for D2D Broadcast Communication


ZTE, Qualcomm Inc, Panasonic, Samsung, III
Also supported by Kyocera, Nokia, NSN, ETRI
Working Assumption:
· When transmitting UEs are out of network coverage, the resources used for D2D broadcast traffic are selected from a resource pool 

· The resource pool can be preconfigured, or semi-statically configured

· The details are FFS on how the resource is selected from the pool
· If the resource pool is semi-statically configured, the method of semi-statically configuring the resource pool is FFS

· Note that the criterion for “out of coverage” for the purpose of this UE behaviour would need to be defined. 

Agreed Way Forward: 

· Evaluate further until RAN1#76 whether the selection is done by each transmitting UE and/or by a central node, including modelling of contention and time delay between sensing and transmission. 
· Email discussion until Friday 29th November to consider revisiting the RSRP threshold. 
Further details: 

· The selection from the pool is done by:

· Alt 1: as a baseline, each transmitting UE (a hybrid scheme where the selection may be done by a central device is not currently precluded – FFS): Samsung, Broadcom, Harris, ALU, ASB, QC, ZTE, ETRI, Kyocera, ITRI, III, E///, CATT, Fujitsu, GDB, HTC, USDoC

· Alt 2: a central device: HW, HiSi, LGE, Orange, Panasonic, EADS

· Objection to making Alt 1 a working assumption: HW, HiSi

USDoC – typical use case is when the number of users at an incident is within a pre-planned range. 
R1-135886
WF on resource allocation procedure for D2D broadcast communication
Panasonic, Huawei, Hisilicon, LGE, CATT

Proposal:
· Scheduling request, resource grant and D2D data broadcast communication are basic three steps for resource allocation procedure in network coverage case

· FFS on whether and how these steps could be applied in out-of-network  coverage case

R1-135935
WF on Resource Allocation for D2D Broadcast Communication
ZTE, …
R1-135931
WF on resource allocation and interference coordination for D2D communication and discovery
LG Electronics, Intel, Huawei, HiSilicon
Proposal:

· The following observation is captured in TR 36.843:
· Time-domain resource coordination is beneficial in mitigating the in-band emission impact in D2D communication and discovery.
· Time-domain coordination by allocating frequency resources of a subframe to a group of closely-located transmitter UEs.
· Time-domain resource coordination should be considered in studying resource allocations for D2D communication and discovery.
R1-135093
Multiplexing between cellular link and D2D link
CATT

Agreement: 

FDM shall not be used for multiplexing D2D signal and cellular signal from individual UE perspective.

Discuss further offline:

Proposal 2: In case that cellular link is operated in frame structure type 2, D2D UE shall transmit the cellular ACK/NACK feedback according a reference TDD UL/DL configuration which is indicated by eNB, where the reference TDD UL/DL configuration is derived from D2D subframe configuration and TDD UL/DL configuration of cellular link. 

Alternative proposal (QC): UE does not transmit one or other of cellular feedback and D2D signal

R1-135482
Multiplexing of Uu and D2D communication
LG Electronics

R1-135486
Discussion on multiplexing of Uu and D2D discovery
LG Electronics

R1-135807
On resource allocation for D2D broadcast communication
Ericsson

R1-135939
WF on multiplexing between cellular signal and D2D signal
CATT, …
Agreement:
· From individual UE perspective, on a given carrier D2D signal reception and cellular UL transmission do not use full duplex

Discuss further the other aspects of the WF. 

6.2.8.1.4 Other
R1-135043
System-level performance of D2D communication
Huawei, HiSilicon
6.2.8.2 D2D discovery
6.2.8.2.1 Discovery signal and message design details
Including any relevant evaluations.
R1-135223
Physical channel design for D2D discovery
Samsung
R1-135143
On D2D discovery signal design options
Fujitsu
R1-135504
D2D discovery signal and message content
HTC
R1-135323
D2D discovery signal design
Qualcomm Inc.
R1-135810
Discovery Channel Design for D2D
Ericsson
R1-135593
D2D discovery signal design
Nokia, NSN
R1-135764
Considerations for asynchronous discovery in D2D
Sony
R1-135810
Discovery Channel Design for D2D
Ericsson
R1-135496
ProSe device-to-device discovery sequence design
General Dynamics Broadband UK
R1-135497
ProSe device-to-device discovery link performance
General Dynamics Broadband UK
R1-135671
Channel coding considerations for D2D discovery signal
Kyocera
R1-135484
D2D Discovery Signal Format
LG Electronics
R1-135088
Details of discovery sequence and message design
CATT
R1-135044
D2D discovery message design
Huawei, HiSilicon
R1-135593
D2D discovery signal design
Nokia, NSN
R1-135117
On message-based D2D discovery signal design
Intel Corporation
R1-135177
Discovery signal design details
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-135371
Performance Aspects of Discovery Signals
ZTE
R1-135324
Reference signal design for discovery 
Qualcomm Inc.
R1-135827
D2D discovery resource size and mapping to physical resources
Intel Corporation
Revision of R1-135118
R1-135521
Evaluation on PRB size and period of sending discovery signals
NTT DOCOMO

R1-135529
Proposal to support longer D2D discovery message sizes
Motorola Solutions
R1-135416
AGC Impact to Discovery Signal Design
ITRI
R1-135977
WF on restricted and open discovery
Qualcomm, …

R1-135978
WF on message and sequence for discovery
Qualcomm, …

6.2.8.2.2 Resource allocation method

R1-135046
Resource allocation for type-1 discovery
Huawei, HiSilicon

R1-135089
Further discussion on resource allocation for D2D discovery
CATT

R1-135119
On resource allocation for D2D discovery
Intel Corporation

R1-135828
D2D discovery resource selection for Type 1 discovery
Intel Corporation

Revision of R1-135120
R1-135224
Resource allocation method for D2D discovery
Samsung

R1-135269
D2D Discovery Resource Allocation under Network Coverage
NEC

R1-135279
Discussion on resource allocation for D2D discovery
ETRI

R1-135325
Resource allocation for D2D discovery
Qualcomm Inc.

R1-135372
Resource Allocation for D2D Discovery Type 1
ZTE

R1-135485
Resource Allocation and UE Behavior for D2D Discovery
LG Electronics

R1-135417
RF Blocking effect evaluation under FDM-based radio resource allocation
ITRI

R1-135498
ProSe device-to-device discovery system simulations
General Dynamics Broadband UK

R1-135505
Resource allocation for D2D discovery
HTC

R1-135522
Views on D2D discovery resource allocation
NTT DOCOMO

R1-135530
Near-Far Mitigation for D2D Discovery
Huawei, HiSilicon

R1-135594
Resource allocation and inter-cell discovery 
Nokia, NSN

R1-135617
Method of resource allocation for D2D discovery
ASUSTeK

R1-135938
WF on resource allocation for type 1 D2D discovery
CATT, …
R1-135045
Benefits of type-2 discovery
Huawei, HiSilicon

R1-135373
Discussions on necessity of supporting Discovery Type 2
ZTE

R1-135451
Views on Type2 discovery resource allocation
KDDI

R1-135982
WF on Resource Allocation for Discovery
Huawei, …
6.2.8.2.3 Other
R1-135225
In-band emission impact of D2D discovery 
Samsung
6.2.8.3 D2D transmission timing
For both communication and discovery. 

R1-135178
D2D transmission Timing 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-135326
D2D transmission timing
Qualcomm Inc.

R1-135226
D2D discovery timing impact on PUCCH
Samsung

R1-135955
On D2D discovery transmission timing
Intel Corporation

Revision of R1-135121
R1-135544
In-Coverage ProSe Synchronization and Timing
Broadcom Corporation

R1-135090
The value of T2 for D2D transmission timing
CATT

R1-135487
D2D Discovery Signal Transmission Timing
LG Electronics

R1-135144
Potential issues of D2D discovery signal transmission timing
Fujitsu

R1-135488
Discussion on Synchronization for D2D Communications
LG Electronics

R1-135614
Discussion on D2D transmission timing
Intel Corporation

R1-135817
D2D transmission timing considerations
HTC

Revision of R1-135670
R1-135047
Considerations on timing for D2D
Huawei, HiSilicon

R1-135809
On Out of Coverage Definitions for D2D
Ericsson

R1-135937
WF on Discovery Transmit Timing
Samsung, Qualcomm, ETRI
Agreed way forward:
· Impact on cellular system of RRC_Connected D2D UEs transmitting discovery signal based on DL reference timing is to be evaluated
· If the impact on cellular system is found to be insignificant, then the following working assumption will be made:

· For type 1 discovery

· In FDD

· RRC_Connected D2D UEs transmit discovery signal based on DL reference timing (T2 = 0). 

· In TDD 

· RRC_Connected D2D UEs transmit discovery signal based on one fixed value of T2
· If the value is not 0, the working assumption for RRC_idle TDD UEs will be revisited for consistency
6.2.8.4 Other
R1-135836
Report on email discussion on "R1-134931: Revision of TP to 36.843 after sessions"
Telecom Italia
R1-135908
TP for 36.843
Telecom Italia, Orange, KDDI, Huawei, HiSilicon, ALU, ZTE, LGE, Nokia, ITRI

revisit on Wednesday
Consider the following approach until after the coffee break:
Requirements relating to:

- accommodation of potentially large numbers of concurrently participating ProSe-enabled UEs, 

- impact on E-UTRA radio usage, network usage and battery consumption, 

… 

according to [REF TS 22.278] shall be accommodated.

Revision in R1-135981. 
R1-135327
Text Proposal for TR 36.843
Qualcomm Inc.
Approved for inclusion in next update of TR. 
R1-135897
Draft TR 36.843
Qualcomm Inc.
Revision of R1-135328
Approved in R1-135909 as v0.3.0 with the inclusion of TP from 5327 and the following change: According to the RAN plenary prioritization, RAN1 and RAN2 will focus on a D2D ProSe discovery mechanism for in-coverage (scenarios 1C and 1D). 

Update of TR as v0.3.1 to be prepared including all agreements reached during RAN1#75 in R1-135910.

Email approval until Friday 22nd November for v.1.0.0 for submission to RAN#62 for information. 

R1-135415
Spectrum utilization model for D2D communications and discovery
ITRI
R1-135489
Issues on D2D Signal Transmissions and Receptions across Carriers
LG Electronics
