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5.1 LTE Release 15
5.1.1 3GPP V2X Phase 2
WID in RP-171069 
R1-1712880
New System Level Comparison of PC5 and Other Technologies
OnStar Europe
5.1.1.1 Carrier Aggregation (up to 8 PC5 carriers)
5.1.1.1.1 Mode-3 support
Including determining whether any standardization work is needed in RAN1
Limit to 1 contribution per 1 company/organization/university
R1-1714924
WF on mode 3 sidelink CA
Huawei,…

Also supported by Intel

Agreement:

· From RAN1 perspective, no additional standardization work is needed for supporting Mode 3 scheduling in PC5 CA (up to 8 PC5 carriers)
· Send LS to RAN2.

R1-1715001
 [Draft] LS on RAN1 agreements on mode 3 sidelink CA             Huawei, HiSilicon
Agreed. Li Chao to submit the final LS
R1-1714934
WF on supported use case for CA
Huawei, HiSilicon, OPPO
Agreement:
· For the three CA use cases identified in RAN1#89
· First and third use case are prioritized in RAN1.
· For the second case, packet duplication can be done at higher layers (up to RAN2 to decide).
· Send an LS to RAN2 to inform them of the decision. 
Yi to prepare the draft LS
R1-1712651
On Mode-3 Support for CA
Ericsson

R1-1712137
Discussion on Mode 3 support for carrier aggregation of R15 sidelink
Huawei, HiSilicon

R1-1712338
Discussion on carrier aggregation for  mode 3 in V2X phase 2
CATT

R1-1712923
Sidelink CA in Mode-3
ZTE

R1-1713086
Discussion on carrier aggregation in sidelink mode 3 operation
LG Electronics

R1-1713250
Mode 3 support in eV2X carrier aggregation
Guangdong OPPO Mobile Telecom

R1-1713525
Mode-3 support in V2X CA
Samsung

R1-1714193
Discussion on mode 3 supporting  and coexistence with mode 4 in V2X
ITRI
5.1.1.1.2 Mode-4 support
Including changes to the sensing procedure
Limit to 1 contribution per 1 company/organization/university
R1-1714738
WF on PC5 carrier aggregation for Mode 4
LGE,…

Agreement:
· At least Rel-14 per-carrier independent sensing procedure and resource (re)selection is supported
· FFS whether other solution is needed. 
· FFS if sensing on multiple carriers as a single set of resources is supported

· FFS if sensing can be done on a per-carrier basis, but resource selection can be different than Rel-14 UEs

Working assumption: Any sensing and resource (re)selection procedure uses the Rel-14 PHY UE procedure of determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink transmission mode 4. Additional rules for resource exclusion of resources is not precluded after the procedure 
Conclusion: RAN1 assumes that the observations in R4-147958 apply for multi-carrier V2X.

R1-1714942
WF on carrier aggregation in V2X
CATT
R1-1714943
WF on resource selection for CA in V2X
CATT
R1-1714980
WF on carrier selection for carrier aggregation
NTT DOCOMO, LG Electronics

Agreement:
· Higher layer semi-statically provides potential carrier(s) for Tx and Rx for CA
· FFS how Tx carrier(s) is(are) selected within the set of potential Tx carrier(s) 
· Send LS to RAN2 cc SA2 to inform them of this assumption (including the note)

Note: it is RAN1 understanding that the higher layers will take other constraints (e.g., UE capability, services, etc.) into account when providing the set of potential carrier(s)
Shinpei to prepare the draft LS
Conclusion: continue discussion of step 2 and of carrier selection at RAN1#90b
R1-1712132
Discussion on Mode 4 support for carrier aggregation of R15 sidelink
Huawei, HiSilicon

R1-1712481
Sidelink carrier aggregation for mode-4 LTE V2V communication
Intel Corporation

R1-1713880
On carrier aggregation using mode 4 resource selection
NTT DOCOMO, INC.

R1-1713030
Carrier Aggregation for V2X Phase 2
Qualcomm Incorporated 
R1-1712339
Discussion on carrier aggregation for  mode 4 in V2X phase 2
CATT

R1-1712652
On Mode-4 Support for CA
Ericsson

R1-1712924
Sidelink CA in Mode-4
ZTE

R1-1713087
Discussion on carrier aggregation in sidelink mode 4 operation
LG Electronics

R1-1713251
Mode 4 support in eV2X carrier aggregation
Guangdong OPPO Mobile Telecom

R1-1713526
Mode-4 support in V2X CA
Samsung

R1-1713853
Discussion on UE behaviour of mode 4 in case of multiple carriers
Panasonic

R1-1714194
Discussion on V2X Sildelink Carrier Aggregation Scheduling in Mode 4
ITRI
5.1.1.1.3 Synchronization
Limit to 1 contribution per 1 company/organization/university
R1-1714923
WF on synchronization for sidelink CA
Huawei, HiSilicon, Ericsson, OPPO, ITRI, Panasonic

R1-1714925
WF on synchronization in sidelink CA
LGE,…
R1-1714944 
R1-1712653
On Synchronization Aspects for PC5 CA
Ericsson

R1-1712925
Synchronization in Sidelink CA
ZTE

R1-1713881
Discussion on synchronization for carrier aggregation
NTT DOCOMO, INC.

R1-1713993
Discussion on synchronization for V2X carrier aggregation
Nokia, Nokia Shanghai Bell

R1-1712131
Discussion on synchronization support for carrier aggregation of R15 sidelink
Huawei, HiSilicon

R1-1712340
Discussion on synchronization for carrier aggregation in V2X Phase 2
CATT

R1-1712482
Synchronization aspects for LTE V2V sidelink carrier aggregation
Intel Corporation

R1-1713088
Discussion on synchronization for sidelink CA
LG Electronics

R1-1713527
Synchronization in V2X CA
Samsung

R1-1714195
Discussion on Synchronization Aspects for Sidelink Carrier Aggregation in V2X communication
ITRI
5.1.1.1.4 Others
R1-1713528
Other considerations on V2X CA
Samsung

R1-1713983
On the use of CA on PC5
Ericsson
5.1.1.2 Support for 64-QAM
Limit to 1 contribution per 1 company/organization/university
R1-1713031
Support of 64-QAM for 3GPP V2X Phase 2
Qualcomm Incorporated

R1-1713529
High order modulation in V2X
Samsung
R1-1714958
WF on 64QAM support
Samsung,…
R1-1715086
WF on solving coderate issue for supporting 64QAM in Rel-15 V2X
Huawei, HiSilicon, Qualcomm Incorporated, LG Electronics

R1-1715087
WF on rate-matching behavior for Rel-15 V2X UE
Huawei, HiSilicon, LG Electronics
R1-1714737
WF on support for 64-QAM, LGE..

Working assumption:
· Differentiation of Rel-15 transmission using 64-QAM and Rel-14 transmission is signaled in the SCI
· No change to the 5-bit MCS field in existing SCI-1 is needed to support 64QAM 
Agreement: select one of the following four options:
· Option 1: Use existing MCS table with TBS scaling

· Option 1a: with scaling for 64-QAM only

· Option 1b: with scaling for all MCSs
· Option 2: Introduce a modified MCS table for Rel-15 V2X UE
· Option 3: Use existing MCS table with no TBS scaling
Agreement: send LS to RAN4 to ask whether psd boosting for PSCCH when associated PSSCH used 64 QAM is feasible, and if yes, up to what level (Seungmin) 

Conclusion:  further discuss rate-matching at RAN1#90b
Conclusion: further discuss at RAN1#90b if a solution needs to be specified for the radio layer to recognize whether or not the use of 64 QAM is allowed
R1-1712096
Discussion on supporting 64QAM for R15 sidelink
Huawei, HiSilicon

R1-1712341
Discussion on 64QAM modulation scheme in V2X Phase 2
CATT

R1-1712483
Support of higher order modulations for LTE V2V sidelink communication
Intel Corporation

R1-1712654
Supporting 64QAM on PC5
Ericsson

R1-1712926
Support for 64-QAM
ZTE 

R1-1713089
Discussion on 64QAM support
LG Electronics

R1-1713980
Consideration and Evaluation on 64 QAM for LTE V2X Phase 2
Shenzhen Coolpad Technologies
5.1.1.3 Feasibility and gain of PC5 operation with Transmit Diversity
Limit to 1 contribution per 1 company/organization/university
R1-1713530
Transmit diversity transmission on PC5
Samsung
R1-1714692
WF on Transmit Diversity
Ericsson,…
Conclusion: discuss more offline Wednesday, after offline sTTI (Ricardo) using the following as a starting point:
Discuss further offline the proposal for Working Assumption (may be revisited based on RAN4 response) (Ricardo after D2D session)
· For designing PSSCH,  RAN1 assumes the use of two-port transmit diversity
· The use of transmit diversity is configured. 
· Details, including diversity scheme, are FFS
· Support of transmission and/or reception up to UE capability
· Send LS to RAN4 to ask their opinion about when non-transparent scheme for transmit diversity is used by Rel-15 UEs:

· Impact on Rel-14 UEs of PSSCH  RSRP measurement accuracy

· MPR for Rel-15 UEs
· Transmit diversity is not used in the following cases:
· When communicating with Rel-14 UEs
· When there is a high probability of resource collision with Rel-14 UEs
Note: Some companies observe that the performance of MMSE-IRC receiver degrades when a non-transparent Transmit diversity scheme is used in interference limited scenarios with a dominant interferer
5.1.1.3.1 Transmit diversity solutions
For both PSSCH and PSCCH
Limit to 1 contribution per 1 company/organization/university
R1-1714922
WF (DMRS design)
CATT

R1-1712097
Transmit diversity solutions for R15 sidelink
Huawei, HiSilicon

R1-1712342
Discussion on Tx diversity schemes in PC5
CATT

R1-1712484
Candidate transmit diversity schemes for LTE V2V sidelink communication
Intel Corporation

R1-1712655
Transmit diversity solutions for Rel-15 PSCCH and PSSCH transmissions
Ericsson

R1-1712927
Transmit diversity solutions of TxD
ZTE

R1-1713249
Transmission diversity schemes for eV2X
Guangdong OPPO Mobile Telecom

R1-1713531
Discussion on transmit diversity scheme for PSSCH in V2X
Samsung

R1-1713882
Transmission diversity solutions
NTT DOCOMO, INC.

R1-1713994
Transmit diversity schemes for V2X PC5
Nokia, Nokia Shanghai Bell
5.1.1.3.2 Evaluation results
For both PSSCH and PSCCH
Limit to 1 contribution per 1 company/organization/university
R1-1712098
Evaluation results of transmit diversity solutions for R15 sidelink
Huawei, HiSilicon

R1-1712343
Evaluations for Tx diversity schemes in PC5
CATT

R1-1712485
Evaluation of candidate transmit diversity schemes for LTE V2V sidelink communication
Intel Corporation

R1-1712656
Evaluation for transmit diversity for V2X
Ericsson

R1-1712928
Evaluation results of TxD
ZTE

R1-1713532
Evaluation results for Tx diversity for PSSCH
Samsung

R1-1713883
Evaluation results for transmission diversity scheme for PSSCH
NTT DOCOMO, INC.

R1-1713995
Evaluations of transmit diversity schemes for V2X PC5
Nokia, Nokia Shanghai Bell
5.1.1.3.3 Conclusion on transmit diversity feasibility and gain
Limit to 1 contribution per 1 company/organization/university
R1-1713884
Conclusion on diversity feasibility and gain
NTT DOCOMO, INC.

R1-1712121
On further specification work for Transmit Diversity
Huawei, HiSilicon

R1-1712929
Conclusion on transmit diversity feasibility and gain
ZTE

R1-1713032
Feasibility and gain of PC5 operation with Transmit Diversity
Qualcomm Incorporated

R1-1712344
Feasibility and gain on Tx diversity in PC5
CATT

R1-1712486
Conclusions on LTE V2V transmit diversity feasibility and gain
Intel Corporation

R1-1712657
Conclusion on transmit diversity for V2X
Ericsson

R1-1713090
Discussion on conclusion of transmit diversity feasibility and gain
LG Electronics

R1-1713533
Views on Tx diversity transmission in V2X
Samsung

R1-1713996
Conclusions on PC5 transmit diversity
Nokia, Nokia Shanghai Bell
5.1.1.3.4 Other
R1-1713534
Control signaling for Tx diversity transmission of PSSCH
Samsung

R1-1713990
DMRS design for Rel. 15 V2X transmissions with transmit diversity
Ericsson
5.1.1.4 Feasibility and gain of PC5 operation with Short TTI
Limit to 1 contribution per 1 company/organization/university
R1-1713033
Study of short TTI for V2X Phase 2
Qualcomm Incorporated

R1-1713370
Draft LS to RAN on PC5 operation with short TTI for 3GPP V2X Phase 2
Huawei, HiSilicon
R1-1714933
[Draft] LS to RAN on PC5 operation with short TTI for 3GPP V2X Phase 2
Huawei, HiSilicon, CATT
conclusion: continue offline discussion based on following text: Ying –Wednesday, after D2D sessions
RAN1 has studied the feasibility and gain of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality. RAN1 has drawn the following observations:

Observation 1: RAN1 observes that introducing Rel-15 sTTI transmissions into pools with Rel-14 legacy transmissions, Rel-15 V2X UE complexity will be increased by handling two different TTI lengths. Some companies view the increase in complexity as significant. 
Observation 2: sTTI deployment impacts the performance of Rel-14 UE transmission. RAN1 has discussed possible solutions to mitigate the impact. No conclusion was reached in RAN1 on whether these solutions can solve the impact on Rel14 performance. 

Observation 3: Introducing sTTI by itself cannot reduce the radio layer latency. 

Currently, there is no consensus within RAN1 on the benefits of introducing sTTI for V2X UEs based on studies conducted on RAN1 so far.

R1-1715103
[Draft] LS to RAN on PC5 operation with short TTI for 3GPP V2X Phase 2

Agreed with the following changes:

· Put correct name in title of final LS

· Observation 1: RAN1 observes that when introducing

· Add the following statement after observation 3: Short TTI reduces transmission time by at most 0.5ms.
Ying to provide the final LS
5.1.1.4.1 Short TTI solutions

Limit to 1 contribution per 1 company/organization/university
R1-1712099
Short TTI solutions for R15 sidelink
Huawei, HiSilicon

R1-1712345
Discussion on shorten TTI in PC5
CATT

R1-1712487
Short TTI design options for LTE V2V sidelink communication
Intel Corporation

R1-1712658
Short TTI for increasing the reliability for PC5-based V2X
Ericsson

R1-1712930
Discussion on Short TTI for PC5
ZTE

R1-1713091
Discussion on handling PC5 operation with Short TTI
LG Electronics

R1-1713248
Discussion of sTTI in eV2X
Guangdong OPPO Mobile Telecom
5.1.1.4.2 Evaluation results
Limit to 1 contribution per 1 company/organization/university
R1-1712100
Evaluation results of short TTI solutions for R15 sidelink
Huawei, HiSilicon

R1-1712346
Evaluations for shorten TTI in PC5
CATT

R1-1712488
Performance evaluation of short-TTI LTE-V2V sidelink communication
Intel Corporation

R1-1712659
Evaluation results on sTTI for PC5
Ericsson

R1-1712931
Evaluation results of sTTI
ZTE

R1-1713092
Evaluation results of PC5 operation with Short TTI
LG Electronics

R1-1714556
Evaluation results of PC5 operation with Short TTI
LG Electronics
5.1.1.4.3 Conclusion on short TTI feasibility and gain
Limit to 1 contribution per 1 company/organization/university
R1-1712347
Feasibility and gain of short TTI in PC5
CATT
R1-1713535
Views on short TTI in V2X
Samsung
R1-1712489
Conclusions on feasibility and gain of short TTI LTE V2V communication
Intel Corporation

R1-1712122
On further specification work for short TTI
Huawei, HiSilicon

R1-1712660
Conclusion on sTTI for PC5
Ericsson

R1-1712932
Conclusion on short TTI feasibility and gain
ZTE

R1-1713093
Discussion on conclusion of short TTI feasibility and gain
LG Electronics

5.1.1.4.4 Other
5.1.1.5 Other

Including  reduction of the maximum time between packet arrival at Layer 1 and resource selected for transmission, and radio resource pool sharing between UEs using mode 3 and UEs using mode 4.
R1-1714926
WF on reduction of maximum time between packet arrival and transmission
LGE
R1-1715088
WF (resource sharing…)
Samsung
R1-1712348
Discussion on resource pool sharing between mode 3 and mode 4
CATT

R1-1712490
Resource selection latency reduction for LTE V2V sidelink communication
Intel Corporation

R1-1712491
Sharing resource pool for eNB-controlled and UE-autonomous V2V transmission modes
Intel Corporation

R1-1712661
Reducing time-to-transmit for V2X
Ericsson

R1-1712662
Resource pool sharing between mode 3 and mode 4 Ues
Ericsson

R1-1712933
Considerations for latency reduction
ZTE

R1-1712934
Considerations for shared resource pool between mode 3 and mode 4
ZTE

R1-1712989
On dynamic offloading of traffic between modes
NEC

R1-1713034
Reduction of time between packet arrival and transmisison
Qualcomm Incorporated

R1-1713035
Resource pool sharing between Mode 3 and Mode 4
Qualcomm Incorporated

R1-1713094
Discussion on maximum time reduction between packet arrival and selected transmission resource
LG Electronics

R1-1713095
Discussion on resource pool sharing between UEs using mode 3 and 4
LG Electronics

R1-1713247
Resource pool sharing between UEs using mode 3 and UEs using mode 4
Guangdong OPPO Mobile Telecom

R1-1713359
Discussion on resource pool sharing between Mode 3 and Mode 4
Huawei, HiSilicon

R1-1713360
Discussion on further latency reduction for R15 sidelink
Huawei, HiSilicon

R1-1713536
Discussion on latency smaller than 20
Samsung

R1-1713537
Resource pool sharing among mode 3/4 UEs
Samsung

R1-1713854
Discussion on resource pool sharing between UEs in mode 3 and UEs in mode 4
Panasonic

R1-1713885
Reducing the maximum time between packet arrival and selected resource for data transmission
NTT DOCOMO, INC.

R1-1713886
Resource pool sharing between UEs using mode 3 and UEs using mode 4
NTT DOCOMO, INC.

R1-1714369
Considerations on resource selection latency reduction for V2X
China Unicom

R1-1714370
Discussion on resource pool sharing in V2X Phase 2
China Unicom
