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6.1.1 3GPP V2X Phase 2
WID in RP-171740 
6.1.1.1 Carrier Aggregation (up to 8 PC5 carriers)

R1-1720408
Carrier Aggregation for V2X Phase 2
Qualcomm Incorporated
6.1.1.1.1 Mode-4 support

R1-1719511
Remaining details of mode-4 resource selection and power sharing for eV2X
Huawei, HiSilicon
R1-1719654
Carrier selection and resource selection in SL CA
ZTE, Sanechips
R1-1721139
WF on carrier selection rule and resource selection procedure for mode 4 CA
LG Electronics, Huawei, HiSilicon, ZTE

Agreement
· Confirm the following working assumption made in RAN1#90bis meeting with the following update:

· 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 and, if any, new Rel-15 triggering conditions.
· Note that the UE is not precluded to switch transmission chains between component carriers for different sidelink processes.

R1-1721223
Offline summary for mode 4 CA
LG Electronics
Agreement
· From RAN1 understanding, the limited TX capability means that the UE cannot support transmission(s) over carrier(s) in a subframe due to 

· (a) Number of TX chains smaller than the number of configured TX carriers or
· (b) UE doesn’t support the given band combination or
· (c) TX chain switching time or

· (d) UE cannot fulfill the RF requirement due to, e.g., PSD imbalance

· For a UE with limited TX capability, RAN1 considers the following options for resource selection in mode 4 CA.

· Option 1-1: When the UE performs the resource selection for a certain carrier, any subframe of that carrier shall be excluded from the reported candidate resource set if using that subframe exceeds its TX capability limitation under the given resource reservation in the other carriers.

· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.

· Option 1-2: If the per-carrier independent resource selection leads to transmissions beyond the TX capability of the UE in a subframe, UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources can be supported by the UE.

· FFS: whether it is up to UE implementation

· FFS details, e.g., the carrier resource selection order should consider PPPP of transmission and CBR.

· Option 2: After performing the per-carrier independent resource selection, the UE shall drop transmission in a subframe where using that subframe exceed its TX capability limitation. 

· FFS details of dropping rule, e.g., whether/how to consider PPPP and CBR

· FFS whether/how to consider other aspects (e.g., half duplex problem) in terms of resource selection

· Down-select one combination among the followings:

· Option 1-1 for (a), (b), and (c)

· the UE shall drop transmission in a subframe where using that subframe is beyond TX capability with (d)

· Option 1-1 for (a), (b), and (c)

· UE re-does resource reselection within the given reported candidate resource set until the resultant transmission resources fulfill TX capability with (d)

· Option 1-2 for (a), (b), and (c) + Option 2 for (d)

· Option 1-1 for (a), (b), (c), and (d)

· Option 1-2 for (a), (b), (c), and (d)

· Option 2 for (a), (b), (c), and (d)

R1-1721101
WF on new triggering conditions for resource/carrier reselection on CA in mode 4
CATT, OPPO
R1-1721126
WF on Sidelink Component Carrier Selection for LTE V2V Communication,
Intel, Qualcomm, NEC
R1-1721102
WF on resource selection on carrier aggregation in mode 4
CATT
R1-1721104
WF on non-contiguous RX CA for V2X
LG Electronics, Qualcomm, Samsung, Nokia, Nokia Shanghai Bell  
Agreement
· RAN1 specification of CA for LTE-V2X will be also applicable to “reception over non-contiguous carriers”, which RAN1 consdiers to be useful, in some operations scenarios
· Inform RAN4 of the above RAN1 understanding – LS (R1-1721270) - Hanbyul (LGE) – Final verion is agreed in R1-1721285 R1-1721274
R1-1719679
Discussion on Mode-4 supporting for V2X Sidelink CA Scheduling
ITRI

R1-1719750
Discussion on Mode 4 support for V2X carrier aggregation
Lenovo, Motorola Mobility

Late submission

R1-1719866
Discussion on carrier aggregation in sidelink mode 4 operation
LG Electronics

R1-1719976
Mode 4 support in eV2X carrier aggregation
Guangdong OPPO Mobile Telecom

R1-1720031
Physical layer aspects of sidelink carrier aggregation for mode-4 LTE V2V communication
Intel Corporation

R1-1720119
On Mode-4 Support for CA
Ericsson

R1-1720158
Discussion on carrier aggregation for mode 4 in V2X phase 2
CATT

R1-1720249
mode-4 support in V2X CA
Samsung

R1-1720471
Discussion on carrier aggregation in sidelink mode 4 operation
Sony

R1-1720478
Discussion on UE behaviour of mode 4 in case of multiple carriers
Panasonic

R1-1720484
Mode 4 support for V2X carrier aggregation
Nokia, Nokia Shanghai Bell

R1-1720775
On carrier aggregation using mode 4 resource selection
NTT DOCOMO, INC.

6.1.1.1.2 Synchronization

R1-1720485
Discussion on synchronization for SL CA
Nokia, Nokia Shanghai Bell

R1-1720120
On Synchronization Aspects for PC5 CA
Ericsson

R1-1720159
Discussion on synchronization for carrier aggregation in V2X Phase 2
CATT

R1-1721137
WF
LGE, Qualcomm
R1-1721128
WF
Huawei, HiSilicon, ITRI, ZTE, Samsung, OPPO, Nokia, Nokia Shanghai Bell
R1-1721129
WF on synchronization reference selection for sidelink CA
Huawei, HiSilicon, ITRI, CATT
R1-1721247
Summary of offline discussions on PC5 CA synchronization
Qualcomm
Agreement
· Higher layers can configure set of carrier(s) (Set-A) that can potentially be used as the synchronization carrier for the potential carriers configured for Tx and Rx for CA

· If this set is empty, Rel-14 independent synchronization is used per carrier

· RAN1 assumes that carriers can only be aggregated in this behaviour if they use the same synchronization reference (e.g. GNSS, or same eNodeB)

· If this set is non-empty:

· Set-A must be a subset of the set of potential carriers configured for Tx and Rx for CA

· Note: this includes the case when Set-A is the same as the set of potential carriers configured for Tx and Rx for CA

· Note: At any given time, the UE may not be capable of reception and/or transmission on one or more of the configured synchronization carriers due to limited Rx and/or Tx chains

· UE determines the available set of synchronization carriers (Set-B) as the subset of Set-A based on the carriers which the UE is currently aggregating.

· Note: This does not exclude the UE implementation or proper higher layer configuration that allows Set-B to be the same or a subset of Set-A by choosing the carriers its aggregating.

· Within the Set-B of available set of synchronization carriers: 

· If no potential synchronization carrier is present, Rel-14 behaviour of independent synchronization per carrier is assumed.

· If only one potential synchronization carrier is present, UE shall use derive time/frequency of all the aggregated carriers from the synchronization reference of the synchronization carrier.
· If two or more potential synchronization carriers are present, FFS how the UE selects one of the carrier to be used as the synchronization carrier.

· The following working assumption is confirmed in the context of this agreement

· 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

· Working assumption: From the receiving UE perspective, a single synchronization reference is used for reception of all aggregated carriers

· This does not preclude UE to monitor different synchronization sources on the different carriers
· Note that the terminology used in this agreement (e.g. synchronization carrier, Set-A, Set-B) are limited to this agreement.

R1-1719514
Remaining details for synchronization for carrier aggregation on sidelink
Huawei, HiSilicon

R1-1719655
Synchronization in Sidelink CA
ZTE, Sanechips

R1-1719680
Discussion on Synchronization aspect  for V2X carrier aggregation
ITRI

R1-1719867
Remaining issues on synchronization for sidelink CA
LG Electronics

R1-1719977
Synchronization in eV2X carrier aggregation
Guangdong OPPO Mobile Telecom

R1-1720032
Synchronization aspects for LTE V2V sidelink carrier aggregation
Intel Corporation

R1-1720250
Synchronization in V2X CA
Samsung

R1-1720409
Synchronization for V2X PC5 Carrier Aggregation
Qualcomm Incorporated

R1-1720776
Discussion on synchronization for carrier aggregation
NTT DOCOMO, INC.
6.1.1.1.3 Others

R1-1720251
Other considerations on V2X CA
Samsung

R1-1720486
Tx power allocation in SL CA
Nokia, Nokia Shanghai Bell
6.1.1.2 Support for 64-QAM
R1-1720033
Support of 64QAM for LTE V2V sidelink communication
Intel Corporation

R1-1721250
Summary of RAN1 Offline Discussion on 64 QAM Support
Intel Corporation

Agreement
· Conduct additional evaluation to determine required modification for MCS table and TBS scaling factor in R15 using the following criteria:

· PSSCH spectrum efficiency vs SNR performance (where SNR is defined at 1% BLER)

· PSSCH low data rate considerations. Balanced performance between PSCCH and PSSCH at low MCS indexes

· Granularity of SNR difference between adjacent PSSCH spectrum efficiency points (CDF of delta SNR)

· Peak spectral efficiency in case of retransmission

· Spectrum efficiency vs SNR for RV2 only reception

· Conduct additional link level evaluations using assumptions in Section 3 in R1-1721250.

· New MCS table should not have problematic MCS indexes in case of 2 TTI transmissions (i.e. reception of RV0 and RV2) assuming that puncturing is applied to the first symbol of initial transmission and retransmission.

Agreement
· RAN1 agrees to finalize principle defining MCS/TBS tables at the RAN1 #92 meeting

R1-1721125
WF on TBS Scaling for LTE V2V Sidelink Communication
Intel, Ericsson, Samsung, ZTE, OPPO
R1-1721143
WF on 64QAM support
Qualcomm, LGE
R1-1719508
Remaining details of 64-QAM support for eV2X
Huawei, HiSilicon

R1-1719656
Support for 64QAM
ZTE, Sanechips

R1-1719868
Discussion on 64QAM support in PC5 operation
LG Electronics

R1-1719978
64QAM support for eV2X
Guangdong OPPO Mobile Telecom

R1-1720121
Supporting 64QAM on PC5
Ericsson

R1-1720160
Discussion on 64QAM modulation scheme in V2X phase 2
CATT

R1-1720252
High order modulation in V2X
Samsung

R1-1720410
Support of 64-QAM for V2X Phase 2
Qualcomm Incorporated
6.1.1.3 Feasibility and gain of PC5 operation with Transmit Diversity

R1-1720411
Transmit Diversity for V2X Phase 2
Qualcomm Incorporated
6.1.1.3.1 Transmit diversity solutions
For both PSSCH and PSCCH

R1-1719513
Transmit diversity solutions for PSSCH and PSCCH
Huawei, HiSilicon
R1-1721256
WF on two-port Transmit Diversity design for PSCCH
Huawei, HiSilicon
R1-1721257
WF on two-port Transmit Diversity design for PSSCH
Huawei, HiSilicon
Agreement
· Assuming the previous WA of introducing non-transparent transmit diversity is confirmed, for two-port non-transparent transmit diversity for PSSCH, downselect option 1 as WA among the following candidate schemes 
· Working assumption: Option 1: SFBC-based scheme (including PAPR preserving)
· FFS whether to apply slot-level PVS 
· Option 2: STBC-based (including half symbol)
Note: Companies are encouraged to perform evaluations for the above options
R1-1721258
WF on two-port DMRS design
Huawei, HiSilicon
R1-1719657
Discussion on transmit diversity for PC5
ZTE, Sanechips

R1-1719869
Discussion on transmit diversity support in PC5 based V2X
LG Electronics

R1-1719979
Transmit diversity scheme in eV2X
Guangdong OPPO Mobile Telecom

R1-1720034
Candidate transmit diversity schemes for LTE V2V sidelink communication
Intel Corporation

R1-1720123
Transmit diversity solutions for Rel-15 PSCCH and PSSCH transmissions
Ericsson

R1-1720147
Low PAPR SFBC for V2X transmit diversity
Mitsubishi Electric RCE

R1-1720161
Discussion on Tx diversity schemes in PC5
CATT

R1-1720253
Transmit diversity schemes for PSSCH
Samsung

R1-1720487
Discussions on Transmit diversity schemes and DMRS for PSSCH
Nokia, Nokia Shanghai Bell

R1-1720777
Transmission diversity solutions
NTT DOCOMO, INC.
6.1.1.3.2 Evaluation results
For both PSSCH and PSCCH

R1-1720162
Evaluation results for Tx diversity schemes in PC5
CATT

R1-1719512
Performance evaluation of transmit diversity for eV2X
Huawei, HiSilicon

R1-1719658
Evaluation results of TxD
ZTE, Sanechips

R1-1720035
Evaluation of candidate transmit diversity schemes for LTE V2V sidelink communication

Intel Corporation

R1-1720148
Low PAPR SFBC evaluations for PSSCH
Mitsubishi Electric RCE

R1-1720254
Evaluation results for Tx diversity for PSSCH
Samsung

R1-1720488
Evaluations of transmit diversity schemes for V2X
Nokia, Nokia Shanghai Bell

R1-1720778
Evaluation results for transmission diversity schemes
NTT DOCOMO, INC.
6.1.1.3.3 Other
R1-1720122
DMRS design for two port PSSCH transmission
Ericsson

R1-1720255
Impact of transmit diversity on PC5 interface
Samsung

R1-1720256
Control signaling for Tx diversity transmission of PSSCH and PSCCH
Samsung
6.1.1.4 Resource pool sharing between mode-3 and mode-4 users

R1-1720412
Resource pool sharing between Mode 3 and Mode 4
Qualcomm Incorporated
R1-1720779
Resource pool sharing between UEs using mode 3 and UEs using mode 4
NTT DOCOMO, INC.

R1-1721273
Offline summary of radio resource pool sharing between UEs using mode 3 and UEs using mode 4
NTT DOCOMO

R1-1721349
Offline summary of radio resource pool sharing between UEs using mode 3 and UEs using mode 4
NTT DOCOMO

Conclusion
Companies are encouraged to analyse solutions’ impact to Rel-14 UEs using Mode 3 and Mode 4 respectively when considering the solutions for resource pool sharing with Rel-15 UEs using Mode 3 and Mode 4.
R1-1721112
WF on scenario for radio resource pool sharing between UEs using mode 3 and UEs using mode 4
NTT DOCOMO, LGE
R1-1721127
WF on Resource Pool Sharing by Mode-3/Mode-4 UEs
Intel, Qualcomm
R1-1721140
WF on resource pool sharing between UEs using mode 3 and 4
LG Electronics, Qualcomm, ZTE
R1-1721142
WF on V2X resource pool sharing
Huawei, HiSilicon, ITRI
R1-1719509
Discussion on resource pool sharing for eV2X
Huawei, HiSilicon

R1-1719659
Consideration for resource pool sharing between mode 3 and mode 4
ZTE, Sanechips

R1-1719681
Discussion on  Resource Pool Sharing for eNB-Controlled and UE-Autonomous in V2X Communication
ITRI

R1-1719752
On mode 3 and mode 4 pool sharing
NEC

R1-1719870
Discussion on resource pool sharing between UEs using mode 3 and 4
LG Electronics

R1-1719980
Resource pool sharing between mode 3 and mode 4
Guangdong OPPO Mobile Telecom

R1-1720036
Resource selection latency reduction for LTE V2V sidelink communication
Intel Corporation

R1-1720112
Resource Pool Sharing between V2X Mode 3 and Mode 4 UEs
Fraunhofer HHI

R1-1720125
Resource pool sharing between mode 3 and mode 4 UEs
Ericsson

R1-1720163
Discussion on resource pool sharing between mode 3 and mode 4
CATT

R1-1720257
Resource pool sharing among mode 3/4 UEs
Samsung

R1-1720476
Discussion on resource pool sharing between UEs in mode 3 and UEs in mode 4
Panasonic

R1-1720489
On Resource pool sharing between mode-3 and mode-4
Nokia, Nokia Shanghai Bell

6.1.1.5 Maximum time reduction between packet arrival at layer 1 and resource selection for transmission

R1-1721251
Summary of offline discussions on Latency reduction
CATT

Agreement
· The minimum value of T2 can be reduced to support Layer 1 latency reduction.

· (Pre)configuration based selection of minimum value of T2 is supported.

· The minimum value of T2 is selected from a set of values.

· The set of values includes at least 20ms, and a value lower than 20ms (FFS how many additional values). 
· FFS: whether the (pre)configuration is per PPPP, CBR range, per carrier, or if it intends to have a similar behaviour as a rel-14 UE, etc.
R1-1721141
WF on V2X further latency reduction
Huawei, HiSilicon, ITRI
R1-1721160
WF on reducing the maximum time between packet arrival and resource selected for transmission
LG Electronics, ZTE
R1-1719510
Discussion on latency reduction for eV2X
Huawei, HiSilicon

R1-1719660
Consideration for maximum time reduction
ZTE, Sanechips

R1-1719682
Discussion on Latency Reduction for V2X Phase 2
ITRI

R1-1719751
Discussion on latency reduction for V2X
Lenovo, Motorola Mobility

Late submission

R1-1719871
Discussion on maximum time reduction between packet arrival and selected transmission resource
LG Electronics

R1-1719981
Latency reduction for eV2X
Guangdong OPPO Mobile Telecom

R1-1720037
Sidelink resource pool sharing for eNB-controlled and UE-autonomous V2V transmission modes
Intel Corporation

R1-1720124
Reducing time-to-transmit for V2X
Ericsson

R1-1720164
Discussion on latency reduction between packet arrival and resource selection
CATT

R1-1720258
Discussion on latency smaller than 20
Samsung

R1-1720413
Reduction of time between packet arrival and transmisison
Qualcomm Incorporated

R1-1720477
Discussion on latency reduction for V2X phase 2
Panasonic

R1-1720490
On Maximum time reduction between packet arrival at layer 1 and resource selection for transmission
Nokia, Nokia Shanghai Bell

R1-1720780
Reducing the maximum time between packet arrival and selected resource for data transmission
NTT DOCOMO, INC.

6.1.1.6 Other
R1-1719683
Discussion on Short TTI for V2X Phase 2
ITRI

R1-1719872
Evaluation results of PC5 operation with Short TTI
LG Electronics

Late submission

R1-1720165
Discussion on shorten TTI in PC5
CATT

R1-1720166
Evaluations for shorten TTI in PC5
CATT
