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1. Introduction
In this contribution, we discuss about remaining issues on sidelink resource allocation mode 1.
2. Discussion
2.1 SL HARQ-ACK on PUCCH
	Email approval in [98b-NR-13]:
Agreements:

· NR supports reporting of multiple SL HARQ-ACKs in a single PUCCH resource. 

· The Rel-15 procedures for multiplexing DL HARQ-ACKs are reutilized.
· Reports carry SL HARQ-ACKs for dynamic grants and/or configured grants. 

· A UE does not expected to be indicated to transmit SL HARQ-ACK information for more than one SL configured grant in a same PUCCH.

· Note: A UE can be provided with multiple SL CGs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL HARQ-ACK reporting.

· NR supports multiplexing of SL HARQ-ACK(s) and DL HARQ-ACK(s) in a single PUCCH resource. 

· A UE does not expected to be indicated to transmit HARQ-ACK information for SPS PDSCH receptions and SL configured grants in a same PUCCH.

· Note: A UE can be provided with multiple SL CGs/DL SPSs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL/DL HARQ-ACK reporting.

· The PUCCH resource used for reporting the multiplexed HARQ-ACKs is determined by the last DCI among all DCIs associated with the reported HARQ-ACKs (e.g., carrying a SL grant, scheduling a PDSCH, etc.).

· FFS whether the DL HARQ-ACK PUCCH resource set(s) or the SL HARQ-ACK PUCCH resource set(s) is used.

· For SL HARQ-ACK reporting, both Type-1 and Type-2 codebook are supported: 

· The same codebook type is used for SL HARQ-ACK and DL HARQ-ACK reporting.

· SL HARQ-ACK bits are generated using the Rel-15 procedures and concatenated to the DL HARQ-ACK bits, which are independently generated using the corresponding procedures. 

· FFS changes or restrictions to the Rel-15 procedures for generating the SL HARQ-ACK bits.

· FFS other details on how the codebook(s) are constructed

· SL HARQ-ACK is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission. 

· The Rel-15 procedures and signaling for multiplexing DL HARQ-ACKs in PUSCH are reutilized.

Conclusion:

· No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16

· Note: this reverts the agreements made during RAN1#98b email discussion


In RAN1 #98b email approval [1], one agreement has been made for reporting SL HARQ-ACK on PUCCH. In next RAN1 meeting [2], one conclusion has been made for not support multiplexing DL HARQ-ACK and SL HARQ-ACK. Due to the conclusion, sub-bullet of the third bullet in the above agreement may have two interpretations for determining codebook type of SL HARQ-ACKs. The first interpretation is same codebook type for multiplexing DL HARQ-ACKs and SL HARQ-ACKs. The second interpretation is that codebook type for SL HARQ-ACKs is the same as codebook type for DL HARQ-ACKs. In our view, it’s necessary to clarify which interpretation is RAN1’s understanding. If the first interpretation is chosen, codebook type determination for SL HARQ-ACKs needs to be discussed since multiplexing DL and SL is not supported. If the second interpretation is chosen, codebook type determination for SL HARQ-ACKs needs to be captured in RAN1 spec via re-interpreting pdsch-HARQ-ACK-Codebook = semiStatic, or dynamic, for determining SL HARQ-ACK codebook type. In our view, since the second interpretation saves times for discussion, we slightly prefer the second interpretation. 

Observation 1: Codebook type determination for multiple SL HARQ-ACKs in a single PUCCH resource is not clear in RAN1 spec
Proposal 1: 
For reporting multiple SL HARQ-ACKs in a single PUCCH resource, adopt following text proposal in updating of TS 38.213 section 9.

< Text proposal >

	9
UE procedure for reporting control information
If a UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission from a number of PSFCH reception occasions, the UE assumes same codebook type for the HARQ-ACK information as configured by pdsch-HARQ-ACK-Codebook.


2.2 Minimum time gap for supporting SL HARQ
	Agreements:

· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation



In RAN1 #100-e meeting [3], it is agreed that in mode 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected. For a TB with SL HARQ feedback enabled, the TX UE needs to select one or more resources wherein time gap between any two selected resources larger than or equal to minimum time gap Z. Thus, after TX UE performs sidelink data transmission on one of the selected resources, the TX UE can determine, depending on associated SL HARQ feedback, whether to perform sidelink data retransmission in next resource of the selected resources.
In mode 1, SL HARQ feedback is also supportable. It is questionable about the relationship between mode 1 and the minimum time gap Z. The difference in mode 1 is that sidelink resources for a TB are scheduled by network node, and LCP prioritization for multiplexing SL data in a TB is performed in UE side. Generally, the network node may expect which LCP(s) will be prioritized/determined in UE side and then schedule proper sidelink resources. For instance, if the network node expects a logical channel with the highest priority and available SL data for transmission in UE side is enabled with SL HARQ feedback, the network node can schedule corresponding sidelink resources with consideration on the minimum time gap Z. 

However, such expectation in network node seems not work always. For instance, TX UE may have new SL data arrival and not yet report it to network node. Another concern is that since modulation and coding scheme is determined by TX UE, network node may not clearly know how many SL data have been delivered before. Therefore, there may be some misaligned issues. Such as network node schedules multiple sidelink resources via a sidelink grant, and two of the multiple sidelink resources are with time gap less than the minimum time gap Z. However, TX UE may generate a TB comprising sidelink data from SL LCP(s) enabled with SL HARQ feedback. Thus, after TX UE performs sidelink data transmission, it may be impossible for the TX UE to determine, depending on associated SL HARQ feedback, whether to perform sidelink data retransmission in next one scheduled sidelink resource. In another case, network node schedules multiple sidelink resources via a sidelink grant, and two of the multiple sidelink resources are with time gap larger than or equal to the minimum time gap Z. However, the TX UE may generate a TB comprising urgent sidelink data or low latency sidelink data with disabled SL HARQ feedback. Then, the sidelink transmission(s) on the multiple sidelink resources may induce unnecessary latency. 
Observation 2: For a SL grant, it may not ensure minimum time gap Z between any two scheduled resources for a TB wherein SL HARQ feedback is expected. 
To address this minimum time gap Z = a + b in mode 1, option 1 is to adopt minimum time gap restriction on selecting SL data. Given a SL grant, TX UE needs to check whether scheduled resources satisfy minimum time gap Z or not. If not, TX UE is not allowed to include SL data with enabled SL HARQ feedback. Such option 1 requires RAN2 work and possibly UE capability report of ‘b’. Another option 2 is not to adopt minimum time gap restriction on selecting SL data. Instead, minimum time gap Z can be considered to determine whether TX UE requests RX UE to feedback SL HARQ. For instance, if two adjacent scheduled resources are not satisfying minimum time gap Z, the former SCI may not indicate RX UE to feedback SL HARQ.
Proposal 2: Given a SL grant, if scheduled sidelink resources are not satisfying minimum time gap Z,
· Option 1: TX UE is not allowed to include SL data with enabled SL HARQ feedback, and all associated SCI(s) may indicate RX UE not to feedback SL HARQ; 

· Option 2: TX UE is allowed to include SL data with enabled SL HARQ feedback, and      the first one/two associated SCI(s) may indicate RX UE not to feedback SL HARQ.
3. Conclusion

In this contribution, we have following observations and proposals:
Observation 1: Codebook type determination for multiple SL HARQ-ACKs in a single PUCCH resource is not clear in RAN1 spec
Proposal 1: 
For reporting multiple SL HARQ-ACKs in a single PUCCH resource, adopt following text proposal in updating of TS 38.213 section 9.

Observation 2: For a SL grant, it may not ensure minimum time gap Z between any two scheduled resources for a TB wherein SL HARQ feedback is expected. 
Proposal 2: Given a SL grant, if scheduled sidelink resources are not satisfying minimum time gap Z,
· Option 1: TX UE is not allowed to include SL data with enabled SL HARQ feedback, and all associated SCI(s) may indicate RX UE not to feedback SL HARQ; 

· Option 2: TX UE is allowed to include SL data with enabled SL HARQ feedback, and      the first one/two associated SCI(s) may indicate RX UE not to feedback SL HARQ.
< Text proposal >

	9
UE procedure for reporting control information
If a UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission from a number of PSFCH reception occasions, the UE assumes same codebook type for the HARQ-ACK information as configured by pdsch-HARQ-ACK-Codebook.
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