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Introduction
In this contribution, we discuss open issues for NR V2X specifications regarding Mode 1 resource allocation.
Determination of the Slot for SL HARQ-ACK Reporting to gNB
The following agreement was made in RAN1-100e [6]:
Agreements:
· The working assumption from RAN1#99 is confirmed.
· To derive the time of SL HARQ-ACK to the gNB the timing of Uu is used (i.e., assuming that the SL and the Uu timing are the same).

The working assumption from RAN1 99 is [5]:
Working assumption:
· [bookmark: _Hlk25254457]The timing of the PUCCH used for conveying SL HARQ is indicated in DCI or RRC (only for transmissions without a DCI) in terms of PSFCH-to-PUCCH physical slots, where the slot duration is defined based on the PUCCH SCS. 
· Note: it is not intended to define any new sync requirements for gNBs
An agreement at least for the case of synchronous sidelink and Uu was made in RAN1 100bis-e [7]
Agreements:
1. In the determination of the UL slot used for SL HARQ-ACK reporting to the gNB: 
0. k=0 corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the starting time of the frame for sidelink transmission is given by the starting time of the frame for the downlink reception. 
0. [bookmark: _GoBack]FFS: corrections to cover the asynchronous case

The issue of asynchronous Uu and SL was brought up during RAN1 100-e, where there could be gNB ambiguity about the PUCCH resource location as illustrated in Figure 1. 
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[bookmark: _Ref37425795]Figure 1: Timeline for reporting SL HARQ-ACK to gNB on PUCCH when sidelink is synchronized and not synchronized with downlink.
The assumption that sidelink is synchronized to downlink timing when determining the PUCCH resource location resolves the ambiguity in most cases. However, it does not ensure that UE processing timeline is satisfied unless the gNB uses a large gap to PUCCH resource.
If, additionally, the gNB were aware of the timing difference between downlink and sidelink (for example by reporting from the UE or comparing directly with the synchronization reference), it would have enough information to ensure that UE processing timeline is satisfied.
[bookmark: _Toc40462801]Observation 1: If the gNB is not aware of the difference between downlink and sidelink timing, UE processing timeline cannot be guaranteed when downlink timing is used to determine the PUCCH resource without using a very large gap. 
[bookmark: _Toc40462802]Observation 2: The gNB can ensure the UE processing timeline when it is aware of the difference between downlink and sidelink timing.
HARQ-ACK Determination
In RAN1 100e, the following agreements were made:
Working assumption: 
In case of reaching the maximum number of HARQ re-transmissions for a TB, the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is: FFS).
Working assumption: 
If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is FFS).
In RAN1 100bis-e, the working assumptions were confirmed, but details of the first remain to be determined:
Agreements:
· The working assumption (as in proposal 3 in the summary) from RAN1#100-e is confirmed. 

Agreements:
· The working assumption (as in proposal 4 in the summary) from RAN1#100-e is confirmed. 
· If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE reports NACK to request further resources for blind retransmission and ACK otherwise. 

One of the issues that came up during RAN1 100bis-e was whether the UE could know the maximum number of retransmissions, particularly for dynamic grants. To resolve this issue, the UE can report ACK to gNB when it knows that the maximum number of retransmissions is reached (e.g. in the configured grant case). In the cases where the UE does not know what the maximum number of retransmissions is, it reports ACK or NACK to gNB according to PSFCH.
[bookmark: _Toc40462803]Proposal 1: If the UE cannot know whether the maximum number of retransmissions is reached or not, the UE reports ACK or NACK to gNB based on PSFCH feedback. Otherwise, if the UE knows the maximum number of retransmissions and that number is reached, the UE reports ACK to gNB.
DCI Size Alignment
The following agreement and working assumption were made in RAN1 99 [5]:
Agreements:
· Existing DCI size budget is maintained when the UE is configured with SL 
· (working assumption): The size of the new DCI format and the size of one of the existing NR DCI formats are aligned.
In the NR Uu controlling LTE sidelink, the following agreement was made [6]:
Agreements
· If UE is configured to monitor DCI 3_0, the sizes of DCI 3_1 and DCI 3_0 are is aligned by zero padding 
· If UE is not configured to monitor DCI 3_0, the mechanism for size alignment between DCI 3_0 and Uu DCI is reused for size alignment between DCI 3_1 and Uu DCI

To implement the above, it is simplest to align DCI 3-0 (DCI 3-1) size with DCI 0-1 or 1-1. If neither DCI 0-1 nor DCI 1-1 is configured, and the size budget can still be maintained, DCI 3-0 size is not aligned. Otherwise, DCI 3-0 is size aligned with the largest Uu DCI format configured for the UE.
[bookmark: _Toc40462804]Proposal 2: DCI 3-0 size is aligned with that of DCI 0-1 or 1-1 if either of the latter two is configured.
[bookmark: _Toc40462805]Proposal 3: DCI 3-0 size is aligned with the largest DCI formatted that the monitors if neither DCI 0-1 nor 1-1 is configured and the DCI size budget would be exceeded otherwise. 
Conclusion
Observation 1: If the gNB is not aware of the difference between downlink and sidelink timing, UE processing timeline cannot be guaranteed when downlink timing is used to determine the PUCCH resource without using a very large gap.
Observation 2: The gNB can ensure the UE processing timeline when it is aware of the difference between downlink and sidelink timing.

Proposal 1: If the UE cannot know whether the maximum number of retransmissions is reached or not, the UE reports ACK or NACK to gNB based on PSFCH feedback. Otherwise, if the UE knows the maximum number of retransmissions and that number is reached, the UE reports ACK to gNB.
Proposal 2: DCI 3-0 size is aligned with that of DCI 0-1 or 1-1 if either of the latter two is configured.
Proposal 3: DCI 3-0 size is aligned with the largest DCI formatted that the monitors if neither DCI 0-1 nor 1-1 is configured and the DCI size budget would be exceeded otherwise.
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