3GPP TSG RAN WG1 Meeting #85

R1-165941
Nanjing, China, May 23rd – 27th, 2016

Agenda item:
6.2.9

Source: 
Session Chairman (Nokia)
Title: 
Chairman’s Notes of Agenda Item 6.2.9 on V2X

Document for:
Endorsement

6.2.9 Study on LTE-based V2X Services
SID in RP-160657
R1-164532
3GPP TR 36.885 v.1.1.0 Study on LTE-based V2X Services
LG Electronics
Revisit this Friday
6.2.9.1 Evaluation results
To collect the evaluation results to be included in TR36.885

R1-164533
Discussion on collecting V2X evaluation results in TR36.885
LG Electronics
Updated in R1-165795
Companies provide results according to R1-165795 by this Friday.
6.2.9.1.1 Uu transport for V2V, V2P, and V2I/N
Including evaluation of the feasibility in terms of meeting latency requirements, network coordination required, resource efficiency, and energy efficiency of UE
Simulation results 

R1-164158
Performance analysis of Uu broadcast transmission schemes for V2V communication
Intel Corporation

R1-164454
System level performance using SC-PTM and eMBMS
Qualcomm Incorporated

R1-164534
Evaluation results on the enhancement of Uu transport for V2V, V2P and V2I/N
LG Electronics

R1-164789
Evaluation results for Uu based V2X
Samsung (not available)
6.2.9.1.2 PC5 transport for V2P and V2I/N
Including potential V2V performance degradation
Simulation results

R1-164230
Evaluation results on PC5-based V2P
CATT

R1-164231
Evaluation results on PC5-based V2I
CATT

R1-164535
Evaluation results on PC5 transport for V2P and V2I/N
LG Electronics

R1-164790
Evaluation results for PC5 based V2P and V2I/N
Samsung

R1-164861
Evaluation results for PC5-based V2X
Huawei, HiSilicon

R1-165207
Evaluation of PC5 transport for V2P/V2I/I2V communications
NTT DOCOMO, INC.

V2P enhancement (under agenda 6.2.9.2.3)
R1-165275
Discussion on P2x-x2P
Ericsson

R1-164229
Discussion on resource allocation for PC5-based P2V 
CATT

R1-164455
PC5 for V2P
Qualcomm Incorporated

6.2.9.1.3 Others

6.2.9.2 Support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P
6.2.9.2.1 Enhancement to DL multicast/broadcast transmissions
Including details of how to enable the enhancements identified in RAN1#84bis
Overview on all the aspects 

R1-164456
Downlink Enhancements for Uu based V2V

Qualcomm Incorporated

R1-165254
Downlink Enhancements for V2X

Ericsson

R1-165815
WF on DL broadcast enhancement for V2X
LG Electronics, Deutsche Telekom, III, ITL, KRRI, KT Corporation, LG Uplus, Samsung, SK Telecom, Xinwei 
Proposal:
· A set of enhancements concluded as beneficial in RAN1#84bis can be implemented by supporting the following feature:
· V2X messages are broadcast, e.g. by:
· 
· A CP length shorter than extended CP in the current MBSFN architecture for broadcast from multiple eNBs.
· Issues to be considered to support this include
· DCI format/content and the search space 
· Quasi-colocation, rate matching, RS sequence generation
· OL precoding and CSI feedback
Continue offline discussion until Friday. 
Multicast/broadcast area decision according to Geo-info  
R1-164325
Discussion on enhancement to DL multicast/broadcast transmissions
Fujitsu

R1-164970
Enhancement to DL multicast/broadcast transmissions
ZTE

R1-164159
Discussion on multi-cell multicast/broadcast enhancements for V2V communication
Intel Corporation

R1-164326
Multicast/Broadcast enhancements for V2X
Fujitsu

CoMP and MIMO enhancement

R1-164536
Further details on enhancements for multi-cell multicast/broadcast
LG Electronics

R1-164791
MIMO support for V2X multicasting
Samsung

UE feedback

R1-164057
Uu DL enhancements for V2X
Huawei, HiSilicon

R1-164537
Discussion on UE feedback for DL multicast/broadcast
LG Electronics

R1-165729
WF on HARQ Feedback 
LG Electronics, Huawei, ITRI
Conclusion to be captured in the technical part of the TR:
· In the event that HARQ feedback for DL multicast/broadcast transmissions were to be introduced, at least in a single cell, two options are identified for HARQ feedback resource allocation:
· UE-common resource: Multiple UEs receiving the same DL multicast/broadcast transmission transmit HARQ feedback on the same resource.
· UE-specific resource: Different UEs receiving the same DL multicast/broadcast transmission transmit HARQ feedback on different resources.
6.2.9.2.2 Enhancements to unicast
Including UL enhancement (e.g., SPS enhancement, SR enhancement)
R1-164538
Discussion on UL SPS for V2X
LG Electronics

R1-164580
Discussion on SR Enhancements for V2X
Spreadtrum Communications

R1-164971
Uu transport enhance for V2X
ZTE

R1-165274
UL SPS and reporting to eNB for V2X
Ericsson
6.2.9.2.3 Enhancements to sidelink

Including details of resource selection in pedestrian UEs
Whether to support P UE transmit only

R1-164819
Power consumption analysis of PC5 V2P
Huawei, HiSilicon

R1-165275
Discussion on P2x-x2P
Ericsson
Observation: the motivation to support random resource selection/partial sensing is at least for power saving purpose.

Note: RAN1 has not evaluated potential cost reduction. 
Continue offline discussion.
Resource allocation and sensing for P UE

R1-165208
Further detail of partial sensing for P2V operation
NTT DOCOMO, INC.
R1-164972
Discussion on V2P design aspects
ZTE

R1-164229
Discussion on resource allocation for PC5-based P2V 
CATT
R1-164455
PC5 for V2P
Qualcomm Incorporated

R1-164935
Zone based  dynamic resource management in V2X service
ITRI
Other

R1-164539
Discussions on SL enhancements for V2P
LG Electronics(not available)

6.2.9.2.4 Others

6.2.9.3 Identification of high level coexistence approaches (long-term basis) between PC5 transport for V2V services and DSRC/IEEE 802.11p services in the same channel
R1-164089
Co-channel of PC5 V2V with other techniques
Huawei, HiSilicon

R1-164457
Co-channel coexistence between V2V and DSRC
Qualcomm Incorporated

R1-164540
Discussion on coexisting LTE-V2V and IEEE802.11p on the same carrier
LG Electronics

R1-164792
Interlaced transmissions for co-existence with DSRC

Samsung

R1-165243
Detection Sequence in LTE-ITS Sidelink for Coexistence with IEEE 802.11p
Ericsson
R1-165826 Way Forward on DSRC co-existence Samsung, ZTE, LG Electronics, Sony 

R1-165830 WF on DSRC/LTE-based ITS Coexistence
Ericsson, Huawei, HiSilicon

R1-165844
WF on DL broadcast enhancement for V2X
Huawei, HiSilicon, Ericsson
Agreements:
· RAN1 believes that other radio access technologies and LTE-based ITS transmissions on sidelink can co-exist; some standardization and/or regulatory actions need to be taken in other bodies in order to enable this.
· The possible solutions identified by RAN1 for high level coexistence approaches (long-term basis) between PC5 transport for V2V services and DSRC/IEEE 802.11p services in the same channel are as follows: 
· Geo-location and database. 
· Time sharing between systems based on GNSS timing; this would require some modifications to DSRC.
· Sensing-based vacate/switching approaches with or without transmission of a predetermined signal(s) (e.g. LTE-ITS preamble, SLSS)
· Sensing with a predetermined signal(s) would require some modifications to DSRC.
· RAN1 has not conducted any system-level evaluations for these solutions, although some link-level results have been provided for some solutions.
· RAN1 respectfully asks RAN to provide RAN1 findings to other relevant bodies. 
LS containing the above to be sent to RAN plenary – Stefano (Ericsson) - R1-165494  - revisit on Friday. 
6.2.9.4 Others

R1-165270
Proposed TP for 36.885 Conclusions
Ericsson
R1-165870
Proposal for SI conclusions
LG
Proposed conclusion for TR:
The RAN WGs concluded that it is feasible to support transport for V2V, V2I/N and V2P services over Uu. The RAN WGs identified solutions to improve the latency, capacity, and reliability performance of LTE Uu interface and observed that UL enhancements to the SPS protocol [and DL enhancements to multicast/broadcast] are beneficial from performance perspective. It is recommended to specify [TBD after the discussion on the detailed technical solutions] for Uu-based V2X.

The RAN WGs concluded that it is feasible to support V2I and V2P services (the latter by means of P2V transmissions) over PC5. The RAN WGs identified that some changes to the PC5 interface would be beneficial in terms of power consumption and UE complexity in case of P2V transmissions. It is recommended to specify [TBD after the discussion on the detailed technical solutions] for PC5-based V2X.

Way forward:

· Discuss offline until Friday:

· What can be put in the two TBD parts. 

· How to handle conclusions from RAN2/3 – check with RAN2/3 chairmen
· Whether the TR can be further clarified to indicate clearly which statements are for further study and which are conclusions of RAN1

· Check throughout the TR whether the terms V2P services and V2P/P2V/etc transmissions are correctly used

· If on Friday there is consensus on text to replace the TBDs, then the conclusions above can be agreed with the new text replacing the TBDs
· If on Friday there is no consensus, either

· Delete the two recommendation sentences and agree the rest of the conclusion anway

· Postpone the conclusion and do further evaluation until RAN1#86 with a view to closing the TBD items
