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1.1.1 Study on LTE-based V2X Services
SID in RP-160657
Email approval for a TP (to be prepared by Hanbyul, LGE) capturing the agreements/conclusions below until 4/22/2016.
1.1.1.1 Evaluation results
To collect the evaluation results to be included in TR36.885

1.1.1.1.1 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
R1-162373
Performance analysis of Uu transport for V2V communication
Intel Corporation

R1-162496
Evaluation results on the enhancement of Uu transport for V2V
LG Electronics

R1-162497
Evaluation results on the feasibility of Uu transport for V2P and V2I/N
LG Electronics

R1-162834
Simulation Results for Uu-Based V2V
Ericsson LM

1.1.1.1.2 PC5 transport for V2P and V2I/N
Including potential V2V performance degradation
R1-162293
Evaluation results on PC5-based V2I
CATT

R1-162294
Evaluation results on PC5-based V2P
CATT

R1-162417
Evaluation results for LTE-based V2X
ZTE

R1-162498
Evaluation results on PC5 transport for V2P and V2I/N
LG Electronics

R1-162699
Evaluation results for PC5 based V2P and V2I/N
Samsung

R1-163062
PC5 for V2V and V2P
Qualcomm Incorporated

R1-163183
Evaluation of PC5 transport for V2P/V2I/I2V communications
NTT DOCOMO, INC.
1.1.1.1.3 Other
1.1.1.2 Support of Uu transport for V2V, and PC5/Uu transport for V2I/N and V2P
1.1.1.2.1 Enhancement to multi-cell multicast/broadcast
Including optimization on set of cells performing the same multicast/broadcast and multicast/broadcast transmission based on PDSCH/PMCH
R1-163182
Evaluation of Uu transport for V2x communications
NTT DOCOMO, INC.
R1-162374
Discussion on multi-cell multicast/broadcast enhancements for V2V communication
Intel Corporation

R1-162499
Discussion on potential enhancements for multi-cell multicast/broadcast
LG Electronics

R1-162124
Uu DL enhancements for V2X
Huawei, HiSilicon

R1-163063
System level performance using SC-PTM and eMBMS
Qualcomm Incorporated
R1-163604
WF on enhancements for multi-cell multicast/broadcast
LG Electronics, CATR, CMCC, Deutsche Telekom, General Motors, ETRI, Fujitsu, Huawei, HiSilicon, III, ITL, KRRI, KT Corporation, LG Uplus, OPPO, Samsung, SK Telecom, Xinwei, ZTE
Conclusion:
· RAN1 has observed performance benefit with the following enhancements to DL multicast/broadcast :
· Dynamic scheduling for multicast/broadcast transmissions
· I.e., PDCCH-based scheduling of TBs associated to a TMGI
· Semi-static scheduling for multicast/broadcast transmissions

· Use of DM-RS based transmission scheme from multiple TPs including reception for idle UEs
· This does not imply introduction of any new TM

· DMRS-based single-cell multicast
· PDSCH transmitted from multiple TPs
· CRS based PDSCH/PDCCH transmitted from TP(s) that differ from the TP(s) transmitting the system information
· DMRS based PDSCH/EPDCCH transmitted from different TP(s) 
· Use of normal CP
· HARQ feedback
· CSI feedback
· Note 1: Gain, complexity, and specification impact of each enhancement are expected to be different.
· Note 2: some enhancements may be possible without spec impact.
· Note 3: Network/UE complexity has not been studied in RAN1.
· Note 4: some enhancement(s) listed above may assume some level of inter-TP coordination, which does not necessarily result in spec changes
· Note 5: some enhancement(s) listed above may be based on contribution(s) from a limited number of company or companies

· RAN1 is still continuing study at least some of the above enhancements 
· The above is to be captured in the TR

· Send LS to RAN2 to inform the following feature is beneficial from RAN1 viewpoint:
· UE identifies which broadcast transmissions (e.g., TMGI) are relevant to it, e.g., depending on the position of the UE.
R1-163860
LS on DL broadcast/multicast for V2X
LGE
The LS is endorsed, and agreed in R1-163862. 
R1-163701
Way Forward on DL enhancement for Uu-based V2X

Huawei, HiSilicon, Ericsson
R1-162418
Multi-cell multicast/broadcast for V2V
ZTE

R1-162700
PDSCH-based enhancements for V2X multicasting
Samsung

R1-163339
Uu DL enhancements for V2X
Huawei, HiSilicon
1.1.1.2.2 Enhancements to unicast
Including UL enhancement (e.g., SPS enhancement, SR enhancement)
R1-162419
Uu transport enhancement for V2X
ZTE

R1-162500
Discussions on UL enhancements for V2X
LG Electronics

R1-162563
SR enhancements on uplink unicast for V2X services
Sony
R1-163603
WF on UL SPS for Uu
Ericsson, Huawei
R1-163827
Harmonized WF on UL SPS for Uu and PC5

Ericsson, Huawei, LGE, Panasonic

1.1.1.2.3 Enhancements to sidelink

Including identification of the case requiring further enhancements over PC5-based V2V and complexity of supporting transmission of pedestrian UEs
R1-162831
Uu Enhancements for V2X
Ericsson LM
R1-163634
WF on PC5-based V2P/P2V LG Electronics, NTT DOCOMO, Ericsson
Conclusion:
· The following observations are made in PC5-based V2P/P2V.
· The scenario of P-UE TX to V-UE RX is more battery efficient than the scenario of V-UE TX to P-UE RX

· Note: this observation is made based on evaluations from a limited number of companies

· Analysis result of P-UE power consumption based on figure 1 in R1-163062 (details to be discussed during TP preparation) is captured in TR 36.885.

· For the purpose of for P-UE TX to reduce the power consumption and UE complexity, at least the followings are beneficial:
· Random resource selection.
· FFS Sensing operation during a limited time
R1-163854
WF on DSRC/LTE-based ITS Coexistence
Ericsson
Conclusion:
· The LS reply from RAN1 to RAN for LTE/DSRC coexistence includes in principle the points:
· RAN1 has discussed co-existence between DSRC and LTE-based ITS (sidelink) for safety ITS. RAN1 believes that ITS systems are important and should protect each other and in particular safety ITS.
· Technology neutrality is essential in order to enable choice of most suitable radio technology for each ITS service as well as to enable a technology phasing in the future (e.g., towards 5G)
· RAN1 believes that technology neutrality is enabled by describing common coexistence rules that are followed by all potential ITS technologies. Such rules may be specific for a certain region. RAN1 believes that the details of the common coexistence rules are out of RAN1 scope and should be discussed in relevant SDOs in each region.
· For deployment of PC5-based LTE-V2V and 802.11p in the same geographical area, the ideal option is when they use different frequency channels. Note that co-deployment of both technologies is not likely to happen in all regions.
· FFS in terms of providing example(s)

· FFS other aspects

R1-162295
Discussion on energy efficiency in PC5-based V2P
CATT

R1-162420
Discussion on V2P design aspects
ZTE

R1-162434
Discussion on potential issues and enhancements for V2P
NEC

R1-162501
Discussions on SL enhancements for V2X
LG Electronics

R1-162701
Power saving for pedestrian UE
Samsung

R1-162832
Discussion on P2x-x2P
Ericsson LM

R1-163184
Discussion on PC5-based V2P operation
NTT DOCOMO, INC.
1.1.1.2.4 Other

R1-162421
RSU enhancement
ZTE
1.1.1.3 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
R1-162502
Discussions on co-channel coeixsistence of PC5-based V2V and IEEE802.11p
LG Electronics

R1-162609
Co-channel of PC5 V2V with other techniques
Huawei, HiSilicon

R1-162702
DSRC co-existence with V2V
Samsung

R1-162814
Coexistence approaches between different technologies for ITS services
Ericsson LM

R1-163064
Co-channel coexistence between V2V and DSRC
Qualcomm Incorporated
1.1.1.4 Other
