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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Until now, the basic working framework of resource allocation Mode 2 has been formed [1-4], but there are still some remaining issues to be discussed. In this contribution, we discuss some remaining issues of Mode 2 resource allocation for NR V2X communication and put forward our considerations and possible solutions for them. 
Resource reservation of initial transmission
After email discussion of RAN1 #98bis, the following agreement was achieved：
· Support at least an initial transmission and reservation of the resource(s) for retransmission(s) to have the same number of sub-channels
· To down-select in the early week of RAN1#99 one of the following: 
· Alt. 1-1: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for retransmission(s) of a TB with a larger number of sub-channels, where PSSCH REs are occupied by 2nd stage SCI and by SCH 
· 1 bit indication is carried in 1st stage SCI to distinguish the single sub-channel
· TBS is determined based on number of sub-channels indicated for reserved resource(s)
· RV is determined based on explicit field in 2nd stage SCI (as agreed)
· Alt. 1-2: Support a single sub-channel PSCCH+PSSCH reserving resource(s) for the initial transmission and possibly retransmission(s) of a TB with a larger number of sub-channels, where all available PSSCH REs in the single sub-channel PSCCH+PSSCH are occupied only by 2nd stage SCI 
· 1st stage SCI indicates that PSSCH REs are occupied by 2nd stage SCI
· Alt. 2: Do not support the different number of sub-channels between initial transmission and reservation of resource(s) for retransmission(s) 
· Alt 1 is not supported in this case
· Companies are encouraged to provide more analysis and evaluations for the above 3 alternatives
[bookmark: OLE_LINK24][bookmark: OLE_LINK25]In our view, resource reservation of initial transmission should not be supported at least in R16, no matter in the form of single sub-channel PSCCH +PSSCH w. or w/o. the TB data. Since blind retransmission and feedback-based HARQ retransmission are supported in NR V2X, and reserving resources for retransmissions is also supported, it can improve system performance even if resource collision happens in initial transmission. On the other hand, there are many issues on resource reservation of initial transmission. Firstly, since single sub-channel PSCCH +PSSCH for reservation is counted as a transmission, with the fixed number of (re)-transmissions, UE will transmit one time less than no pre-reservation transmission in this case. Secondly, resource reservation of initial transmission would cause additional latency and half-duplex problems. Finally, if resource reservation of initial transmission is supported, further spec work will be needed, while there is only one meeting left for R16. Therefore, we don’t support resource reservation of initial transmission at least in R16.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK12]Proposal 1: Resource reservation of initial transmission is not supported at least in R16.
[bookmark: _Ref17715917]Resource reservation for another TB 
After email discussion of RAN1 #98bis, the following agreement was achieved：
· When reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled, select in RAN1#99 from the following: 
· Option 1-a. A period > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at subsequent periods 
· FFS number of subsequent reservation periods
· FFS NMAX is always same regardless if a period > W is additionally signaled or not for SCI size perspective. 
· Option 1-b. A time gap > W is additionally signaled in SCI and the same reservation is applied with respect to resources indicated within NMAX within window W at resources indicated by the time gap 
· FFS NMAX is always same regardless if a time gap > W is additionally signaled or not for SCI size perspective. 
· Option 2. There is no additional field (NDI and HARQ ID are used at the moment of SCI reception) to distinguish reservation for another TB, and at least one of NMAX resources can be signaled beyond window W
As for resource reservation for another TB, our preference is option 1-a with no restriction on the number of subsequent reservation periods and the resource reservation mechanism in LTE V2X can be largely reused. For option 1-b, the arrival of aperiodic traffic can be predicted in some cases, however, it is unpredictable in most cases. Besides, the time gap between aperiodic TBs is flexible, which will requires a new complicated reservation mechanism. Then, in option 2, time gap indication between transmissions either for both the same TB or for different TBs should be indicated, which requires large number of bits in SCI by considering a long-term reservation for another TB. Therefore, option 1-a with no restriction on the number of subsequent reservation periods should be supported.
Proposal 2: For resource reservation for another TB, option 1-a with no restriction on the number of subsequent reservation periods should be supported.
Sidelink measurement
RSRP
In RAN1 #98, the following agreement was achieved：
· In Step 1 of the resource (re-)selection procedure, a resource is not considered as a candidate resource if:
· The resource is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold
· The SL-RSRP threshold is at least a function of the priority of the SL transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE
· FFS details
For resource exclusion, the L1 SL-RSRP measurement based on sidelink DMRS is supported in RAN#96. But there is no conclusion on whether to perform the RSRP measurement on PSCCH and/or PSSCH. In LTE V2X, the RSRP measurement on DMRS of PSSCH is supported in the resource (re-)selection procedure.  
In NR V2X, when the standalone PSCCH was discussed, RSRP measurements on PSCCH was also considered. However, according to our analysis in section 1.1, resource reservation of initial transmission may not be a necessity, no matter in the form of single sub-channel PSCCH +PSSCH w. or w/o. the TB data. And thus, RSRP measurement on the PSCCH is not needed. There is some argument that RSRP measurement on PSCCH can help sensing and (re-)selection when the SCI decoding fails. However, in this case, since the resource allocation of the associated PSSCH is not known due to failure of SCI decoding, RSRP measurement on the PSCCH cannot help resource sensing and (re-)selection either. Furthermore, RSSI measurement or other measurements can work as a complimentary when the PSCCH cannot be decoded successfully. Therefore, we prefer to support the L1 SL-RSRP measurement on DMRS of PSSCH in NR V2X.
[bookmark: OLE_LINK14]Proposal 3: Support the L1 SL-RSRP measurement on DMRS of PSSCH in NR V2X.
It was agreed that initial L1 SL-RSRP threshold is (pre-)configured based on the priority indicated in SCI. Then according to the WID [5], PSSCH containing CSI only is supported and for this PSSCH transmission, the priority of PSSCH should be discussed for a unified resource sensing and reselection procedure.
Proposal 4: The priority of PSSCH containing CSI only should be discussed in NR V2X.
RSSI
RSSI measurement is used to cope with SCI missing in sensing procedure for LTE V2X, which can work well since each transmission is periodic. In NR V2X, for periodic transmissions, RSSI measurement still works. Then, how to deal with the SCI missing problem for aperiodic transmissions should be considered. Hence, the RSSI measurement should be supported at least for periodic transmission and how to solve the SCI missing for aperiodic transmissions should be discussed.
Proposal 5: RSSI measurement should be supported at least for periodic transmissions in NR V2X.
Proposal 6: Discuss how to solve the SCI missing for aperiodic transmissions.
Resource selection for HARQ retransmission
For feedback-based HARQ retransmission, the resource selection should consider a HARQ RTT between adjacent transmissions so that there is a possibility for HARQ feedback for the previous transmission. It is reasonable that the slot exclusion for ensuring HARQ RTT is as part of actual resource selection, because the candidate resources will have strong interference if the slot exclusion performs before achieving the remaining resource ratio X%. What’s more, when the maximum number of retransmissions which can ensure HARQ RTT is less than the number of intended HARQ retransmissions in resource selection window, the resource selection for the remaining retransmissions can use normal resource selection procedure without considering HARQ RTT, causing some retransmissions are as blind retransmissions without HARQ feedback. 
Proposal 7: For feedback-based HARQ retransmission resource selection, a HARQ feedback time interval should be considered.
Handling of reserved but unused resources
In RAN1 #97, the following agreement was achieved:
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures 
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs 
According to this agreement, Tx UE can use the unused resource for another TB transmission with no additional signaling. Then Rx UE distinguishes the transmission is retransmission or a new transmission for another TB by NDI, HARQ ID, source ID and destination ID. However, if associated Rx UE(s) and other UEs are to use the unused resource, there are some problems. Firstly, due to DTX issue, i.e. Rx UE sends ACK information after successful reception, but Tx UE doesn’t receive the ACK information, both Rx UE and Tx UE will use the same resource for transmission to cause resource collision. Therefore associated Rx UE(s) can’t use the unused resource. Secondly, if other UEs can use the unused resource is supported, other UEs need to detect the HARQ feedback information on PSFCH. However, since it was agreed that no additional sensing for other channels, further spec effort will be needed for sensing if supported. Therefore, Usage of the unused resource by associated RX UE(s) and other UEs is not supported.
Proposal 8: Usage of the unused resource by associated RX UE(s) and other UEs is not supported.
In NR sidelink, even for blind (re)-transmission, each single transmission is accompanied with an individual SCI, which is different from the mechanism in Uu link. Therefore, there is no need to indicate the total number of (re)transmissions of a TB in SCI, instead, Rx UE can identify multiple transmissions for the same TB and perform HARQ combining based on HARQ ID, NDI, source ID, and destination ID
Proposal 9: The total number of (re)transmissions of a TB is not indicated in SCI.
Conclusions 
In this contribution, we discussed the resource allocation for Mode 2 for NR V2X sidelink transmission and following conclusions are proposed: 
Proposal 1: Resource reservation of initial transmission is not supported at least in R16.
Proposal 2: For resource reservation for another TB, option 1-a with no restriction on the number of subsequent reservation periods should be supported.
Proposal 3: Support the L1 SL-RSRP measurement on DMRS of PSSCH in NR V2X.
Proposal 4: The priority of PSSCH containing CSI only should be discussed in NR V2X.
Proposal 5: RSSI measurement should be supported at least for periodic transmissions in NR V2X.
Proposal 6: Discuss how to solve the SCI missing for aperiodic transmissions.
Proposal 7: For feedback-based HARQ retransmission resource selection, a HARQ feedback time interval should be considered.
Proposal 8: Usage of the unused resource by associated RX UE(s) and other UEs is not supported.
Proposal 9: The number of (re)transmissions of a TB is not indicated in SCI.
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