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6.2 LTE Release 15
6.2.1 3GPP V2X Phase 2
WID in RP-171740 
6.2.1.3 Carrier Aggregation (up to 8 PC5 carriers)
6.2.1.3.1 Mode-4 support
Including changes to the sensing procedure
Joint or independent sensing:

R1-1717730
On Mode-4 Support for CA
Ericsson

Agreement: 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
Note: T2 values may be discussed, and potentially modified, when discussing latency reduction
R1-1717553
mode-4 support in V2X CA
Samsung

Joint or independent resource selection:

R1-1717789
Discussion on carrier aggregation for  mode 4 in V2X phase 2
CATT

R1-1718890
WF on CA resource selection
CATT…

R1-1718936
WF on resource (re)selection for Mode 4 PC5 CA, LGE, …

R1-1719139
WF on carrier selection rules
Huawei, HiSilicon, ZTE, NTT DOCOMO, Nokia, NSB, Samsung, Panasonic
Working assumption:

· For a given MAC PDU, RAN1 assumes that a single carrier is provided by higher layer for its transmission. 
· From RAN1 perspective, the following factors can be taken into account for TX carrier selection.  
· CBR
· UE capability (e.g. number of TX chains, implementation related aspects such as power budget sharing capability, TX chain retuning capability)
· For a given MAC PDU, a single carrier is used for transmission and potential retransmission of this MAC PDU.
· From RAN1 perspective, once a carrier is selected, the same carrier is used for all MAC PDUs of the same sidelink process at least until resource reselection is triggered for that same sidelink process based on Rel-14 triggering conditions. 
· Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes
Note that companies can bring contributions on new triggering conditions for resource (re) selection
Agreement: send LS to RAN2 to inform them of working assumption (Yi-Huawei)
R1-1719028
WF on resource selection procedure for Mode 4 PC5 CA
LG Electronics, …
Conclusion: Continue discussion on whether address the following issue for resource selection for mode-4 CA:

· UE’s limited TX capability 
· TX chain switching time
· Half duplex problem
· TX power budget constraint
Agreement: send LS to RAN4 (Alex-Intel) to ask their inputs of the following:
· Switching time for intra-band and inter-band due to TX switching and interruption time at the receiver
· Feasibility of simultaneous transmission on intra-band, non-contiguous carriers. RAN1 requests feedback of impact of MPR and maximum psd imbalance between carriers.
Carrier selection rules:

R1-1717775
Discussion on UE behaviour of mode 4 in case of multiple carriers
Panasonic

R1-1718036
Mode 4 support in eV2X carrier aggregation
Guangdong OPPO Mobile Telecom

R1-1718928
WF on carrier selection rules
Huawei, HiSilicon, ZTE, Sanechips, LG Electronics
Power sharing/dropping rules:

R1-1717330
Sidelink carrier aggregation for mode-4 LTE V2V communication
Intel Corporation

R1-1717002
Discussion on sensing and resource (re)selection for carrier aggregation
Huawei, HiSilicon

R1-1718929
WF on power sharing issue for Rel-15 CA
Huawei, HiSilicon, LG Electronics
Conclusion: discuss further power allocation between carriers/upling at RAN1#91
R1-1718126
Carrier Aggregation for V2X Phase 2
Qualcomm Incorporated
R1-1717099
Sensing and resource selection in SL CA
ZTE, Sanechips

R1-1717264
Discussion on carrier aggregation in sidelink mode 4 operation
LG Electronics

R1-1717415
Resource selection for V2X systems supporting CA
ASTRI, TCL Communication Ltd.

R1-1717765
Mode 4 support for V2X carrier aggregation
Nokia, Nokia Shanghai Bell

R1-1718081
Discussion on V2X Sidelink CA Scheduling Issues
ITRI

R1-1718165
On carrier aggregation using mode 4 resource selection
NTT DOCOMO, INC.

R1-1718268
Discussion on carrier aggregation in mode 4 sidelink operation
Sony
6.2.1.3.2 Synchronization
R1-1717766
Discussion on synchronization for V2X carrier aggregation
Nokia, Nokia Shanghai Bell

R1-1718037
Synchronization in eV2X carrier aggregation
Guangdong OPPO Mobile Telecom

R1-1717100
Synchronization in Sidelink CA
ZTE, Sanechips

R1-1717265
Discussion on synchronization for sidelink CA
LG Electronics

R1-1718895
WF on synchronization in sidelink CA
LGE,…
R1-1719134
WF on timing for sidelink CA
Huawei, HiSilicon, Ericsson, Intel, Qualcomm, ITRI, Samsung, OPPO, ZTE
Working assumption:

· From the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers

· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned

R1-1718891
WF on CA synchronization
CATT,…

R1-1718927
WF on SLSS/PSBCH transmission for sidelink CA
Huawei, HiSilicon, ITRI, ZTE, Samsung, CATT, Ericsson, OPPO
R1-1719141
WF on SLSS/PSBCH transmission and reception in sidelink CA
LG Electronics, …
R1-1717007
Discussion on synchronization for carrier aggregation on sidelink
Huawei, HiSilicon

R1-1717331
Synchronization aspects for LTE V2V sidelink carrier aggregation
Intel Corporation

R1-1717554
Synchronization in V2X CA
Samsung

R1-1717731
On Synchronization Aspects for PC5 CA
Ericsson

R1-1717790
Discussion on synchronization for carrier aggregation in V2X Phase 2
CATT

R1-1718082
Discussion on Synchronization for Sidelink Carrier Aggregation in V2X Phase 2
ITRI

R1-1718166
Discussion on synchronization for carrier aggregation
NTT DOCOMO, INC.
6.2.1.3.3 Others
R1-1717555
Other considerations on V2X CA
Samsung

R1-1717732
On TX carrier selection
Ericsson
6.2.1.4 Support for 64-QAM
R1-1718916
WF on rate-matching for Rel-15 V2X
LGE
Agreement:

· For PSSCH, specifications support rate-matching applied over the last symbol for all modulation orders.
· Rate-matching is applied for all MCSs

· Use of Rel-15 format is signaled in the SCI (FFS signaling details)

Note: When a Rel-15 UE transmits a message that needs to be received by Rel-14 UEs, it shall use the Rel-14 format.
Agreement: For the last symbol of PSSCH, rate-matching is always applied when the Rel-15 MCS table is used.  Puncturing is always applied when the Rel-14 MCS table is used. 

Agreement: confirm the WA of last meeting: No change to the 5-bit MCS field in existing SCI-1 is needed to support 64QAM 

R1-1717733
Supporting 64QAM on PC5
Ericsson

R1-1717332
Support of 64QAM for LTE V2V sidelink communication
Intel Corporation

R1-1717003
Discussion on solving the code rate issue for supporting 64QAM
Huawei, HiSilicon

R1-1717791
Discussion on 64QAM modulation scheme in V2X Phase 2
CATT

Agreement: 

· Introduce a modified MCS table, with TBS scaling applied
· A value of 1 is not precluded for TBS scaling
· FFS scaling factor value, and if coding rates >0.932 are allowed
· WA: One scaling factor is applied to all MCS values
Note: for communication of Rel-15 UEs with Rel-14 UEs, the Rel-14 MCS table is used
R1-1717101
Support for 64 QAM
ZTE, Sanechips

R1-1717266
Discussion on 64QAM support in PC5 operation
LG Electronics

R1-1717556
High order modulation in V2X
Samsung

R1-1717767
On 64QAM for V2X Sidelink
Nokia, Nokia Shanghai Bell

R1-1717773
Discussion on supporting 64QAM modulation for V2X phase 2
Panasonic

R1-1718038
64QAM support for eV2X
Guangdong OPPO Mobile Telecom

R1-1718127
Support of 64-QAM for V2X Phase 2
Qualcomm Incorporated
6.2.1.5 Feasibility and gain of PC5 operation with Transmit Diversity
6.2.1.5.1 Transmit diversity solutions
For both PSSCH and PSCCH
R1-1718128
Transmit Diversity for V2X Phase 2
Qualcomm Incorporated
Revised in R1-1718773
R1-1717008
Performance evaluation of transmit diversity for eV2X
Huawei, HiSilicon

R1-1717757
Low PAPR SFBC for V2X transmit diversity
Mitsubishi Electric RCE

R1-1717734
Transmit diversity solutions for Rel-15 PSCCH and PSSCH transmissions
Ericsson

R1-1717792
Discussion on Tx diversity schemes in PC5
CATT

R1-1717267
Discussion on transmit diversity support in PC5 based V2X
LG Electronics

R1-1718930
WF on two-port Transmit Diversity design
Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, ZTE, Sanechips, Ericsson, CATT
Agreement:
· For PSCCH, small delay CDD can be used on PSCCH
· FFS whether the cyclic delay value is specified or left for UE implementation
R1-1719140
WF on two-port DMRS design
Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Ericsson
R1-1717004
Transmit diversity solutions for PSSCH and PSCCH
Huawei, HiSilicon

R1-1717102
Discussion on transmit diversity for PC5
ZTE, Sanechips

R1-1717333
Candidate transmit diversity schemes for LTE V2V sidelink communication
Intel Corporation

R1-1717557
Transmit diversity schemes for PSCCH and PSSCH
Samsung

R1-1717768
Transmit diversity schemes for V2X
Nokia, Nokia Shanghai Bell

R1-1717792
Discussion on Tx diversity schemes in PC5
CATT

R1-1718039
Transmit diversity scheme in eV2X
Guangdong OPPO Mobile Telecom

R1-1718167
Transmission diversity solutions
NTT DOCOMO, INC.
6.2.1.5.2 Evaluation results
For both PSSCH and PSCCH
R1-1717103
Evaluation results of TxD
ZTE, Sanechips

R1-1717334
Evaluation of candidate transmit diversity schemes for LTE V2V sidelink communication
Intel Corporation

R1-1717558
Evaluation results for Tx diversity for PSSCH
Samsung

R1-1717758
Low PAPR SFBC evaluations for V2X
Mitsubishi Electric RCE

R1-1717769
Evaluation of transmit diversity schemes for V2X
Nokia, Nokia Shanghai Bell

R1-1717793
Evaluations for Tx diversity schemes in PC5
CATT

R1-1718168
Evaluation results for transmission diversity schemes
NTT DOCOMO, INC.
6.2.1.5.3 Other
R1-1717559
Impact of transmit diversity on PC5 interface
Samsung

R1-1717560
Control signaling for Tx diversity transmission of PSSCH
Samsung

R1-1717735
DMRS design for two port PSSCH transmission
Ericsson
6.2.1.6 Other
Latency reduction:

R1-1717006
Discussion on latency reduction for eV2X
Huawei, HiSilicon

R1-1717106
Consideration for latency reduction
ZTE, Sanechips

R1-1717268
Discussion on other remaining issues for V2X Phase 2
LG Electronics

R1-1717335
Resource selection latency reduction for LTE V2V sidelink communication
Intel Corporation

R1-1717561
Discussion on latency smaller than 20
Samsung

R1-1717736
Reducing time-to-transmit for V2X
Ericsson

R1-1718040
Latency reduction for eV2X
Guangdong OPPO Mobile Telecom

R1-1718129
Reduction of time between packet arrival and transmisison
Qualcomm Incorporated

R1-1718170
Reducing the maximum time between packet arrival and selected resource for data transmission
NTT DOCOMO, INC.

R1-1718945
WF on reducing the maximum time between packet arrival and resource selected for transmission
LG Electronics, …
Resource pool sharing:

R1-1717005
Discussion on resource pool sharing for eV2X
Huawei, HiSilicon

R1-1717107
Consideration for resource sharing between mode 3 and mode 4
ZTE, Sanechips

R1-1717217
On mode 3 and mode 4 pool sharing
NEC

R1-1717336
Sidelink resource pool sharing for eNB-controlled and UE-autonomous V2V transmission modes
Intel Corporation

R1-1717562
Resource pool sharing among mode 3/4 UEs
Samsung

R1-1717737
Resource pool sharing between mode 3 and mode 4 UEs
Ericsson

R1-1717774
Discussion on resource pool sharing between UEs in mode 3 and UEs in mode 4
Panasonic

R1-1717794
Discussion on resource pool sharing between mode 3 and mode 4
CATT

R1-1718041
Resource pool sharing between mode 3 and mode 4
Guangdong OPPO Mobile Telecom

R1-1718083
Discussion on Sharing Resource Pool for eNB-Controlled and UE-Autonomous in V2V Communication
ITRI

R1-1718130
Resource pool sharing between Mode 3 and Mode 4
Qualcomm Incorporated

R1-1718169
Resource pool sharing between UEs using mode 3 and UEs using mode 4
NTT DOCOMO, INC.
R1-1718946
WF on resource pool sharing between UEs using Mode 3 and 4
LG Electronics, …
Short TTI:
R1-1717105
Discussion on Short TTI for PC5
ZTE, Sanechips

R1-1717269
Evaluation results of PC5 operation with Short TTI
LG Electronics

Late submission

R1-1717770
On sTTI for V2X Sidelink
Nokia, Nokia Shanghai Bell

R1-1717795
Discussion on shorten TTI in PC5
CATT

R1-1717796
Evaluations for shorten TTI in PC5
CATT

R1-1718084
Considerations of Short TTI Design for V2X Phase 2
ITRI

