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1 Introduction
In RAN#83 meeting, a new work item on 5G V2x was approved [1], including the objective to study the sidelink resource allocation mechanisms. In RAN1#98bis meeting [2], much progress is made for mode 1 resource allocation. In this contribution, the further details of V2x Mode 1 sidelink resource allocation are discussed. 
2 Discussion

2.1 SL groupcast HARQ feedback option

In email discussion [98b-NR-20], it has been agreed that SCI explicitly indicates either groupcast HARQ feedback option 1 or option 2 to be used. 
For Mode 1 resource allocation, it should be gNB who decides which feedback option is used: 
· For configured grant type 1, RRC signaling can be used to inform the UE whether HARQ feedback option 1 or option 2 should be used. RRC signaling can also inform UE to select HARQ feedback option 1 or option 2 by UE itself.  
· For configured type 2 or dynamic scheduling, DCI can be used to indicate either option 1 or option 2 to be used. If a single grant schedules more than 1 SL transmissions, all the SL transmissions scheduled by the same grant should use the same groupcast HARQ feedback to reduce the unnecessary complexity. 
Therefore we propose:

Proposal 1: For mode 1 resource allocation for SL groupcast communication, 

· For configured grant type 1, RRC is used to configure HARQ feedback option 1 is used, or HARQ feedback option 2 is used, or HARQ feedback option is decided by UE; 
· For dynamic scheduling and configured grant type 2, DCI is used to signal whether HARQ feedback option 1 or option 2 is used. 
2.2 UCI multiplexing
In RAN1#98bis meeting, it has been agreed that the PUCCH resources for SL HARQ feedback report should be separately configured other than the PUCCH resources for DL HARQ feedback. In the following email discussion, it has been further agreed to support multiplexing between SL HARQ feedbacks and DL HARQ feedbacks. It is FFS whether the DL HARQ-ACK resource set(s) or the SL HARQ-ACK resource set(s) should be used.

If SL HARQ report and DL HARQ report are multiplexed, the PUCCH resource should be determined by the last associated DCI that is received. Therefore, which set(s) should be used should be decided by whether the last associated DCI is for scheduling DL transmission or for scheduling SL transmissions. If it is for DL transmission, DL HARQ-ACK resource set(s) should be used, otherwise the SL HARQ-ACK resource sets should be used.

Proposal 2: If the last DCI among all DCIs associated with reported HARQ is for DL scheduling, DL HARQ-ACK resource set(s) is used, otherwise SL HARQ-ACK resource set(s) is used.

In the email discussion, it is also agreed that multiplexing between SL HARQ-ACK and PUSCH is supported. A separate beta-offset should be configured for SL HARQ-ACK report multiplexing with PUSCH to calculate the number of REs to be occupied by the SL HARQ-ACK report. 
Proposal 3: A separate beta-offset should be configured for SL HARQ-ACK report multiplexing with PUSCH.

In addition, if PUCCH for SL HARQ-ACK report, PUCCH for DL HARQ-ACK and PUSCH have time domain overlapping, the UE behavior should be defined. Similar mechanism as SL HARQ-ACK report multiplexing with DL HARQ-ACK could be applied. SL HARQ-ACK report is first concatenated with DL HARQ-ACK, and then is multiplexed with PUSCH reusing Rel-15 procedures for UCI multiplexing.
Finally, the UE behavior should be determined when the PUCCH used for SL HARQ-ACK report collide with the PUCCH carrying other UCI including SR and CSI. For simplicity, it is suggested to also reuse the Rel-15 UCI multiplexing mechansim.
Proposal 4: if PUCCH for SL HARQ-ACK report has time domain overlapping with PUCCH for SR or CSI, reuse the Rel-15 UCI multiplexing for DL HARQ-ACK with SR or CSI.
3 Conclusion
In this contribution, the issues on 5G V2x Mode 1 resource allocation are discussed. Based on the discussion, we made the following proposals:

Proposal 1: For mode 1 resource allocation for SL groupcast communication, 

· For configured grant type 1, RRC is used to configure HARQ feedback option 1 is used, or HARQ feedback option 2 is used, or HARQ feedback option is decided by UE; 
· For dynamic scheduling and configured grant type 2, DCI is used to signal whether HARQ feedback option 1 or option 2 is used. 

Proposal 2: If the last DCI among all DCIs associated with reported HARQ is for DL scheduling, DL HARQ-ACK resource set(s) is used, otherwise SL HARQ-ACK resource set(s) is used.

Proposal 3: A separate beta-offset should be configured for SL HARQ-ACK report multiplexing with PUSCH.

Proposal 4: if PUCCH for SL HARQ-ACK report has time domain overlapping with PUCCH for SR or CSI, reuse the Rel-15 UCI multiplexing for DL HARQ-ACK with SR or CSI.
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