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1. Introduction
At RAN plenary #83 meeting, NR-V2X WID was endorsed as ‘New WID on 5G V2X with NR sidelink’. According to the WID, there were a lot of discussions on NR-V2X at the previous RAN1 meetings. In this contribution, we share our views on SL RA mechanism mode 1 for NR-V2X including scheduling DCI and HARQ feedback to gNB.

2. Discussions
2.1. Scheduling DCI
· DCI format
	Agreements:
· Two different UE-specific SL RNTIs are introduced for Mode-1 scheduling: one for CRC scrambling in DCI for a dynamic grant and the other one for CRC scrambling in DCI for a configured grant type-2.
· The two above DCIs have the same size


In LTE, DCI format for SL scheduling (mode 3) is defined as a dedicated format. Similarly, for NR-SL mode 1, a new DCI format will be introduced since scheduling information is much different form NR-Uu scheduling. In addition, at the last meeting, it was agreed that two CRC are introduced where one is for dynamic grant and the other one is for configured grant type-2 [1]. One remaining issue on the DCI format is whether the payload size can be different from the existing DCI format for NR-Uu or not. If payload size of the newly introduced DCI format is different from any of the existing DCI formats, UE needs more blind decoding to receive the new DCI format, which is undesirable. CRC-scrambling RNTI can indicate the DCI format; therefore, the same payload size as at least one of DCI formats defined in NR Rel-15 should be supported for DCI format in mode 1 scheduling. For the same payload size, some reserved bits are introduced.
Proposal 1:
· Payload size of DCI format for mode 1 is the same as at least one of DCI formats in NR Rel-15.

· SL CG activation/release
	RAN1#98 (URLLC AI)
Agreements:
· M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
· Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
· In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication
Conclusion:
· No support of joint activation in a DCI for two or more configured grant Type 2 configurations in Rel-16

Working assumption:
· For activation and release of UL CG, same field(s) is/are used for a DCI format

RAN1#98bis (URLLC AI)
Agreements:
· At least HPN field in the new UL DCI format is used to indicate which configuration is to be activated and/or which configuration(s) is/are to be released.
· FFS other field(s) whether/if the number of bits for HPN field is smaller than M.
· FFS the impacts on the false alarm for activation/release DCI validation.


NR-SL assumes several traffic types like eMBB traffic and URLLC traffic, which are listed in TS 22.186 [2]. A UE can support multiple services with different traffic types and they would run in the UE simultaneously. In this case, multiple active CGs are beneficial. 
One remaining issue is whether one DCI can activate/release multiple CGs or not. In our view, release of multiple CGs by one DCI should be supported since signaling overhead can be reduced and better resource efficiency can be achieved. When many services are used in a UE, the advantage becomes larger. Note that URLLC agenda decided to support this mechanism for NR-Uu at the RAN1#98 meeting as above [3], so detailed mechanism for NR-SL can follow the discussion/decision. In URLLC agenda, activation of multiple CGs by one DCI is precluded; therefore, to avoid enlarging V2X WI workload, this mechanism should be precluded for NR-SL as well.
Observation 1:
· Release of multiple CGs by one DCI is beneficial for better resource efficiency.
· Additional V2X WI workload compared to URLLC WI seems unnecessary to support this feature.
Proposal 2:
· One DCI can release multiple active configured grants on SL.
· Detailed mechanism follows that for NR-Uu discussed in URLLC agenda.

Another remaining issue is how to indicate which configuration(s) of SL-CG is to be activated/released. As captured above, URLLC WI decided to support the indication by HPN field. However, for SL scheduling, whether HPN field is included in the DCI format or not is not concluded yet. Only this RAN1 meeting is remaining, so reusing the same mechanism is the feasible solution. That is, HPN field should be included in the DCI format for SL-CG activation/release. Otherwise, some mechanism to indicate activated/released configuration(s) of SL CG is needed for NR-SL mode 1.
Proposal 3:
· DCI format for activation/release of SL-CG includes HPN field.
· Activation/release mechanism for CG discussed in URLLC AI is reused, where HPN field indicates which configuration is to be activated/released.

2.2. HARQ feedback to gNB
· Target for slot offset indication
	Agreements:
For reporting SL HARQ-ACK to the gNB: 
· For dynamic grant and configured grant type-2 in SL, the Rel-15 procedure and signalling for DL HARQ-ACK are reused for the purpose of selecting PUCCH offset/resource and format in UL. 
· The configuration for SL is separate from Uu link for a UE
· FFS how to indicate timing of transmission in PUCCH, including whether physical or logical slots are used
· For configured grant type-1 in SL, RRC is used to configure PUCCH offset/resource and format in UL (if supported)


For HARQ feedback to gNB, it was agreed that mechanism to indicate PUCCH offset/resource/format for DL HARQ-ACK is reused as above [1]. One remaining issue is how to indicate feedback slot including whether physical or logical slots are used.
In NR Rel-15, the indicated slot offset is gap between the scheduled PDSCH slot and the corresponding PUCCH slot as the name of DCI field implies. For NR-SL, there is no PDSCH; hence, new indication target needs to be defined.
Observation 2:
· To indicate slot offset for HARQ feedback, new indication target is necessary for NR-SL, where there is no PDSCH transmission/reception.
The following options can be considered for the indication target.
· Option 1: PDCCH to PUCCH
· Option 2: PSCCH/PSSCH to PUCCH
· Option 3: PSFCH to PUCCH
Although option 1 works system, option 1 seems not preferable one. HARQ-ACK corresponding to SL transmission can be generated after SL transmission/reception. Slot between PDSCH to PSFCH is never indicated for HARQ feedback to gNB. Such wasted candidates for slot indication should be avoided to preclude invalid configuration, to reduce PHY signaling overhead and/or higher layer signaling overhead. Therefore, option 2 and option 3 are preferred to option 1. For comparison between option 2 and option 3, whether PSFCH timing is known by gNB or not is key point. PSFCH timing is associated with PSCCH/PSSCH by (pre-)configuration, so when gNB schedules SL resource to transmit PSCCH/PSSCH, PSFCH timing is determined automatically and the timing is known by gNB. Based on this analysis, option 3 seems more reasonable than option 2. 
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Fig. 1: Indicated slot offset for HARQ feedback to gNB.
Proposal 4:
· For reporting SL HARQ-ACK to the gNB,
· Scheduling DCI indicates slot offset between the corresponding PSFCH and the PUCCH.

Regarding physical or logical slots, we believe that reusing NR-Uu is straightforward unless no critical issue is raised. In NR Rel-15, physical slot is used to indicate the feedback slot. Therefore, physical slot should be adopted for NR-SL mode 1 as well. Similarly, for different numerology case, slot index in the carrier to transmit the PUCCH should be used for the slot offset indication.
Proposal 5:
· For reporting SL HARQ-ACK to the gNB,
· Physical slots are used for slot offset indication.
· Slot index of the PUCCH carrier is used for different numerology case.

· UE processing time
	Agreements:
· DCI indicates the slot offset between DCI reception and the first sidelink transmission scheduled by DCI.
· The minimum gap between DCI and the first scheduled sidelink transmission is not smaller than the corresponding UE processing time.
· Details FFS


At the RAN1#98 meeting [3], it was agreed that UE processing time between scheduling DCI and the first SL transmission is defined. This feature is similar to PUSCH preparation time with N2 introduced in NR Rel-15. The motivation of PUSCH preparation time is to ensure PUSCH transmission since NR concept is completely flexible scheduling but PUSCH encoding needs a little time. In NR Rel-15, PDSCH processing procedure time as well as PUSCH preparation time is defined due to the same reason, i.e. PDSCH decoding and PUCCH preparation needs a little time. Therefore, similar discussion should be provided for SL as well.
Observation 3:
· Processing time related SL operation corresponding to PDSCH processing time specified in NR Rel-15 should be discussed and minimum processing time should be defined.
NR-SL scheduling flow is the following:
1) DCI schedules SL resource(s) to transmit PSCCH/PSSCH
2) PSCCH/PSSCH is transmitted from TX-UE to RX-UE
3) PSFCH is transmitted from RX-UE to TX-UE
4) PUCCH is transmitted from TX-UE to gNB
As abovementioned, processing time between 1) and 2) has been agreed. Time gap between 2) and 3) is (pre-)configured, so minimum processing time is considered in the (pre-)configuration. Meanwhile, processing time between 3) and 4) seems corresponding to PDSCH processing procedure time and minimum time needs to be defined. That is, for example, N4 is defined for UE PSFCH processing time in symbol level. Time gap between the last symbol of the PSFCH and the first symbol of PUCCH conveying the corresponding HARQ-ACK shall be the same as or larger than N4, which is illustrated in figure 2. Required time of PSFCH processing will be different from that of PDSCH processing, but only this RAN1 meeting is remaining. The same value as N1 and d1,1 = 0 can be adopted for NR-SL Rel-16 and further optimization/enhancement will be left for future release.
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Fig. 2: PSFCH processing time.
Proposal 6:
· Define PSFCH processing time.
· Gap between PSFCH corresponding to the scheduling DCI and PUCCH conveying the corresponding HARQ-ACK is not smaller than the PSFCH processing time.

· SL HARQ-ACK multiplexing
	Email discussion [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.


At the end of email discussion [98b-NR-13], the above agreements were reached for SL HARQ-ACK multiplexing. To conclude these features, all of the remaining issues must be solved.
· Multiplexing multiple SL HARQ-ACK bits on a PUCCH resource
For the multiplexing, HARQ-ACK codebook generation and PUCCH resource determination are considerable aspects. Regarding PUCCH resource determination, no update seems necessary to reuse NR Rel-15 mechanism. For HARQ-ACK codebook generation, carefully checking whether the NR Rel-15 mechanism without any update is reused must be done. As the third-bullet of the agreements, both type-1 and type-2 codebook are supported for SL HARQ-ACK feedback.
On type-1 HARQ-ACK CB, HARQ-ACK bits corresponding to the potentially scheduled resources are generated and multiplexed on a PUCCH resource. In NR Rel-15, the potentially scheduled resources are derived from 1) slot offset (K1) candidates for PUCCH and 2) time-domain RA candidates including slot offset (K0) and SLIV, which are configured by higher layer parameters (dl-DataToUL-ACK and pdsch-TimeDomainAllocationList). For 1), similar table is configured by RRC, the same rule can be used regarding slot offset candidates. However, for 2), TDRA table is not configured since SL scheduling granularity is one slot, i.e. SLIV is undefined. Instead of TDRA table, one table is configured, where time gap candidates between DCI reception and the first SL transmission are contained. Therefore, the configured table should be used to determine the potentially scheduled resources.
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Fig. 3: Type-1 HARQ CB in NR Rel-15
On type-2 HARQ-ACK CB, HARQ-ACK bits corresponding to the actually scheduled resources are generated and multiplexed on a PUCCH resource. PDCCH misdetection may occur, so DAI in scheduling DCI is used to have the same understanding of HARQ-ACK payload size. It seems that the same DAI mechanism can be reused without any update for multiplexing multiple SL HARQ-ACK bits on a PUCCH resource. (For multiplexing of DL/SL HARQ-ACK, clarification is necessary as discussed below.) Based on the above analysis, the following proposal is submitted.
Observation 4:
· Time-domain resource allocation table including slot offset and SLIV like pdsch-TimeDomainAllocationList is not configured for SL scheduling.
Proposal 7:
· For SL HARQ-ACK multiplexing on a PUCCH resource,
· Type-1 HARQ-ACK CB contains HARQ-ACK bits corresponding to the potentially scheduled resources determined based on the following:
· Slot offset candidates for PUCCH (same as NR Rel-15)
· Time gap candidates between DCI reception and the first SL transmission (update from NR Rel-15)

· Multiplexing SL HARQ-ACK bit(s) and DL HARQ-ACK bit(s): PUCCH resource set
For this multiplexing, one of the remaining issues is whether the DL HARQ-ACK PUCCH resource set(s) or the SL HARQ-ACK PUCCH resource set(s) is used. Possible solutions are the following:
A) PUCCH resource set(s) configured for DL HARQ-ACK
B) PUCCH resource set(s) configured for SL HARQ-ACK
C) PUCCH resource set(s) corresponding to the last DCI among all DCIs associated with the reported HARQ-ACK bits on a PUCCH
Any option works system but we slightly prefer A). It is beneficial to keep NR-Uu performance; otherwise, PUCCH resource set(s) configured for SL HARQ-ACK needs to consider NR-Uu performance carefully. One issue on A) was raised in the email discussion: how to handle the different table size between the PUCCH configurations. We feel that such configurations are unreasonable situation. To multiplex SL HARQ-ACK bit(s) and DL HARQ-ACK bit(s) on a PUCCH, PUCCH resource set(s) with sufficient PUCCH resources will be configured, which is the same thing even if C) is adopted.
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Fig. 4: PUCCH resource set(s) for multiplexing of SL HARQ-ACK and DL HARQ-ACK
Proposal 8:
· For multiplexing of SL HARQ-ACK and DL HARQ-ACK on a PUCCH resource,
· PUCCH resource set(s) configured for DL HARQ-ACK is used.

· Multiplexing SL HARQ-ACK bit(s) and DL HARQ-ACK bit(s): ‘Last DCI’ ambiguity
One additional rule of ‘the last DCI’ is needed to determine PUCCH resource for the feedback. At the email discussion [98b-NR-13], PUCCH resource determination for the multiplexing was agreed as ‘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.)’. Related to this agreement, one question is whether a DL assignment and a SL scheduling can be transmitted on the same PDCCH monitoring occasion in one serving cell or not. In our understanding, it should be allowed to avoid less scheduling flexibility. Then, if allowed, ‘the last DCI’ have an ambiguity since the last DCI is determined based on indices decided from serving cell and PDCCH monitoring occasion. If both DL assignment DCI and SL scheduling DCI are transmitted in the last set of {serving cell, monitoring occasion} among sets including at least one of the corresponding DCIs, which DCI is ‘the last DCI’? Either DCI can work system; hence, our suggestion is to use DL assignment for the case. It is noted that, if one monitoring occasion is not allowed to include both DL assignment DCI and SL scheduling DCI, such an additional rule is unnecessary.
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Fig. 5: Last DCI ambiguity

Observation 5:
· Clarification of whether one PDCCH monitoring occasion can include both DCI of DL assignment and DCI of SL scheduling or not is necessary.
· If allowed, an ambiguity is remaining on the last DCI for PUCCH resource determination.
Proposal 9:
· Support two DCIs in one PDCCH monitoring occasion, where one DCI is DL assignment and the other one is SL scheduling.
· For multiplexing of SL HARQ-ACK and DL HARQ-ACK on a PUCCH resource,
· 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.
· If DCI for DL assignment and DCI for SL scheduling are transmitted on the last set of {serving cell, PDCCH monitoring occasion} among sets including at least one of the corresponding DCIs, the DCI for DL assignment is considered as the last DCI.

· Multiplexing SL HARQ-ACK bit(s) and DL HARQ-ACK bit(s): DAI on type-2 HARQ-ACK CB
Another remaining issue is the details of DAI on type-2 HARQ-ACK CB. The following aspects are still unclear:
Whether DAI is managed jointly or separately between DL and SL.
According to the above agreement, HARQ-ACK CB is generated separately between DL and SL, and then they are concatenated. In this case, DAI shall be counted/managed separately between DL and SL. DAI is used to keep the same understanding of HARQ-ACK payload size in case of PDCCH misdetection. UE can know the number of missed PDCCHs and that the missed PDCCH is either DL assignment or SL scheduling. However, if DAI is counted/managed jointly while HARQ-ACK CB is generate separately, UE cannot know that the missed PDCCH is either DL assignment or SL scheduling, which leads to misunderstanding of the payload size of each CB.
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Fig. 6: DAI for DL/SL HARQ-ACK multiplexing (Upper: separate, Lower: joint)
How to derive UL DAI.
Under the DAI mechanism of separate management between DL and SL, one new issue is UL DAI. In NR Rel-15, UL DAI is transmitted on the DCI format 0_1. UL DAI is an indication to know the number of missed PDCCHs after the last received PDCCH. For the separate DAI management, UL DAI determination needs to be updated. One possible option is two UL DAI in UL grant, where one is for DL and the other is for SL. Current UL grant supports two UL DAI for TB-base and CBG-base. Therefore, to support two UL DAI for DL and SL, all DL cells shall be aligned with configuration of either TB-base or CBG-base.
Observation 6:
· Separate DAI count/management between DL assignment and SL scheduling is the only possible solution since HARQ-ACK codebook is generated separately. If counted/managed jointly, UE cannot know that the missed PDCCH is either DL assignment or SL scheduling.
· Clarification of how to determine UL DAI is necessary.
Proposal 10:
· For multiplexing of SL HARQ-ACK and DL HARQ-ACK on a PUCCH/PUSCH resource,
· DAI is counted/managed separately between DL assignment and SL scheduling.
· Two UL DAI is transmitted on UL grant to schedule the PUSCH.
· All DL cells shall be aligned with configuration of either TB-base or CBG-base.

· Multiplexing SL HARQ-ACK bit(s) and DL HARQ-ACK bit(s): URLLC vs. eMBB
In URLLC AI, it was agreed that HARQ-ACK CB is generated separately between eMBB HARQ-ACK and URLLC HARQ-ACK, and they can be concatenated and transmitted on a PUCCH resource. HARQ feedback mechanism is different between URLLC and eMBB like slot-base/sub-slot-base. 
One question for NR-SL is, SL HARQ-ACK is treated as URLLC or eMBB. Although URLLC-like traffic is supported in NR-SL, it seems difficult to support URLLC HARQ-ACK mechanism for SL HARQ feedback to gNB due to lack of time. Future release can support it; hence, we propose to follow HARQ feedback for eMBB in NR Uu.
Additional question for NR-SL is, whether multiplexing of URLLC DL HARQ-ACK, eMBB DL HARQ-ACK and SL HARQ-ACK on a PUCCH resource is supported or not. Support is desirable but there is no time for this as well. Drop SL HARQ-ACK for this case is the realistic solution in current situation.
Proposal 11:
· SL HARQ-ACK feedback mechanism follows DL HARQ-ACK feedback for eMBB.
· When SL HARQ-ACK and DL HARQ feedback for eMBB and URLLC would be multiplexed on a resource,
· Drop SL HARQ-ACK.

· HARQ-ACK information to gNB
	Email discussion [98b-NR-13]
Agreements
· For unicast: 
· TX UE reports contents received in PSFCH (i.e., ACK/NACK) to gNB. 
· TX UE reports NACK if PSFCH is not detected 
· when generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion (as working assumption) associated with the transmissions.
· For groupcast option 1: 
· TX UE reports ACK to the gNB if no PSFCH is detected. 
· TX UE reports NACK to the gNB if at least one PSFCH (i.e., NACK) is detected. 
· when generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion (as a working assumption) associated with the transmissions. 
· FFS the cases when TX UE does not transmit/receive due to prioritization. 
· For groupcast option 2: 
· TX UE reports ACK if all expected PSFCH resources are received and carry ACK. 
· TX UE reports NACK if at least one received PSFCH resource carries NACK or if no PSFCH is detected. 
· FFS the case with PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report. 
· FFS behavior when TX UE does not detect some expected PSFCH.
· FFS if no PSCCH/PSSCH is transmitted in a set of resources for configured grant. 
· FFS whether/how to deal with the case of reaching the maximum number of HARQ re-transmissions for a TB.


For HARQ feedback to gNB, HARQ feedback contents need to be clarified and the above agreements were reached in email discussion [98b-NR-12]. Still there are FFS points and WA. In this RAN1 meeting, all points must be concluded.
· Working assumption
Dynamic grant and configured grant should be considered separately. For dynamic grant, the scheduled UE can transmit only one TB on the resources indicated by one DCI, which is current agreements. For example, let us assume that four SL resources are provided by one DCI and the resources convey unicast transmission. If each of four corresponding PSFCHs is detected as NACK or not detected, the content reported to gNB is NACK. Once ACK is received on one of the four corresponding PSFCHs, the remaining PSFCHs associated with the transmissions are assumed to be detected as ACK. If the third PSFCH is detected as ACK, the fourth PSFCH (if any) should be detected as ACK. Although NACK might be detected due to e.g. ACK-to-NACK error or no PSFCH might be detected due to e.g. corresponding PSCCH misdetection, solution for such situation seems an optimization. Therefore, the most recent PSFCH occasion associated with the transmissions is valid.
For configured grant, the scheduled UE can transmit one or multiple TBs on the resources of each period, which is current agreements. For example, let us assume that four SL resources per period are provided for the configured grant and the resources conveys unicast transmission(s). If each of four corresponding PSFCHs is not detected or detected as NACK, the content reported to gNB is NACK. Once ACK is received on one of the four corresponding PSFCHs, the UE may transmit different TB on the remaining resource. In this case, PSFCH corresponding to the fourth resource may be ACK and may be NACK. The ACK or NACK is reported to gNB to request grant, which is the WA’s intention. One question is, whether different TB can be transmitted before ACK reception for the first TB. In other words, multiple HARQ process numbers are allowed on the configured resources. In NR Rel-15, number of HARQ processes for configured grant is configured by nrofHARQ-Processes. HPN is automatically determined from the number based on the slot/symbol/periodicity/etc. Meanwhile, in NR-SL, TX-UE may be allowed to decide HPN on each SCI. For better flexibility, TX-UE should select HPN for each transmission on the configured resources, where there is no restriction. However, only this RAN1 meeting is remaining, so more V2X WI work should be avoided. Only one HARQ process number for each configured grant is realistic solution, in our view. Future release can enhance this feature, so NR Rel-16 should conclude the restriction on HPN. In this case, the second TB is transmitted after ACK reception for the first TB. That is, the most recent PSFCH occasion associated with the transmissions is valid.
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Fig. 7: HARQ feedback contents and HPN (Upper: only one HPN, Lower: multiple HPNs)
Observation 7:
· For dynamic grant, once ACK is received on PSFCH, ACK is assumed on the remaining PSFCH(s) as well.
· For configured grant, the working assumption is involved with whether multiple HPNs are allowed for resources of a configured grant or not.
· If not allowed, once ACK is received on PSFCH, ACK is assumed on the remaining PSFCH(s) as well.
Proposal 12:
· Clarify that only one HPN is allowed for each configured grant.
· If the above is agreed, confirm the working assumption.

· FFS for groupcast option 1: FFS the cases when TX UE does not transmit/receive due to prioritization
In our understanding, when TX-UE does not transmit any TB of unicast/groupcast option 1 on the scheduled/configured resources, the TX-UE reports NACK to gNB since PSFCH is not detected (as agreed above). For groupcast option 1, the same behavior is desirable to request resource to do the transmission again. It is noted that even in mode 1, dropping due to prioritization will occur since gNB does not know which cast type is used on each resource and/or which priority level is applied for each TB.
Proposal 13:
· TX UE reports NACK if any transmissions on the scheduled/configured resources are dropped due to prioritization.

· FFS for groupcast option 2
The first FFS, i.e. ‘FFS the case with PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report’ seems discussing the same situation as the above working assumption. Difference is that in option 2, there are multiple PSFCHs at each PSFCH occasion. In our understanding, regardless of the difference, the same mechanism as unicast/groupcast option 1 can be used for option 2 as well: When generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion associated with the transmissions.
The second FFS, i.e. ‘FFS behavior when TX UE does not detect some expected PSFCH’ addresses DTX case. In option 2, each UE should use different resource; otherwise, DTX cannot be detected, in other words, no motivation of option 2 is provided. Then, the discussing case means DTX, where the corresponding TB detection is failed at some RX-UE. NACK should be reported to gNB to request additional SL resource.
Proposal 14:
· For groupcast option 2,
· When generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion associated with the transmissions.
· TX UE reports NACK if at least one of expected PSFCHs is not detected.

· Two remaining FFS:
FFS if no PSCCH/PSSCH is transmitted in a set of resources for configured grant. 
FFS whether/how to deal with the case of reaching the maximum number of HARQ re-transmissions for a TB.
[bookmark: _GoBack]The first FFS is discussing the case when there is resource(s) for configured grant but the UE does not have any TB and transmission on the resource(s) is skipped. In this case, no need to report NACK. Considerable options are 1) ACK report and 2) no report. No report should be avoided for SL HARQ-ACK multiplexing so that gNB and UE have the same understanding of the payload size. Although PUCCH transmission for every CG resource leads to wasted UE power consumption, ACK report is reasonable solution in consideration of the remaining time to discuss.
Regarding the second FFS, we do not think the max number of HARQ reTXs for a TB is applied to mode 1 as well as mode 2. gNB can control whether further resource is provided for the TB or not. No mechanism is specified for this case. (More than one HPN is allowed on each configured grant, some mechanism may be necessary.)
Proposal 15:
· TX UE reports ACK if the higher layers did not deliver a TB to transmit on a set of resources for configured grant. 

· Others
In addition, one more clarification is necessary for broadcast case. Since gNB does not know/control the actual transmission on the scheduled SL resource, the UE may transmit unicast, may transmit groupcast, may transmit broadcast on the resource. There is no discussion for broadcast so far, but the solution seems simple: ACK should be transmitted to gNB in this case. HARQ feedback for broadcast is not supported in NR-SL, so no further resource for the broadcast transmission is requested to gNB. Therefore, ACK should be transmitted to gNB for broadcast transmission. No feedback is not valid solution. gNB assumes no feedback is DTX and more SL grant will be provided.
Proposal 16:
· For broadcast, TX UE reports ACK to gNB.


3. Conclusion
In this contribution, we discussed SL RA mechanism mode 1 for NR V2X. Proposals are summarized as following: 
Proposal 1:
· Payload size of DCI format for mode 1 is the same as at least one of DCI formats in NR Rel-15.
Observation 1:
· Release of multiple CGs by one DCI is beneficial for better resource efficiency.
· Additional V2X WI workload compared to URLLC WI seems unnecessary to support this feature.
Proposal 2:
· One DCI can release multiple active configured grants on SL.
· Detailed mechanism follows that for NR-Uu discussed in URLLC agenda.
Proposal 3:
· DCI format for activation/release of SL-CG includes HPN field.
· Activation/release mechanism for CG discussed in URLLC AI is reused, where HPN field indicates which configuration is to be activated/released.
Observation 2:
· To indicate slot offset for HARQ feedback, new indication target is necessary for NR-SL, where there is no PDSCH transmission/reception.
Proposal 4:
· For reporting SL HARQ-ACK to the gNB,
· Scheduling DCI indicates slot offset between the corresponding PSFCH and the PUCCH.
Proposal 5:
· For reporting SL HARQ-ACK to the gNB,
· Physical slots are used for slot offset indication.
· Slot index of the PUCCH carrier is used for different numerology case.
Observation 3:
· Processing time related SL operation corresponding to PDSCH processing time specified in NR Rel-15 should be discussed and minimum processing time should be defined.
Proposal 6:
· Define PSFCH processing time.
· Gap between PSFCH corresponding to the scheduling DCI and PUCCH conveying the corresponding HARQ-ACK is not smaller than the PSFCH processing time.
Observation 4:
· Time-domain resource allocation table including slot offset and SLIV like pdsch-TimeDomainAllocationList is not configured for SL scheduling.
Proposal 7:
· For SL HARQ-ACK multiplexing on a PUCCH resource,
· Type-1 HARQ-ACK CB contains HARQ-ACK bits corresponding to the potentially scheduled resources determined based on the following:
· Slot offset candidates for PUCCH (same as NR Rel-15)
· Time gap candidates between DCI reception and the first SL transmission (update from NR Rel-15)
Proposal 8:
· For multiplexing of SL HARQ-ACK and DL HARQ-ACK on a PUCCH resource,
· PUCCH resource set(s) configured for DL HARQ-ACK is used.
Observation 5:
· Clarification of whether one PDCCH monitoring occasion can include both DCI of DL assignment and DCI of SL scheduling or not is necessary.
· If allowed, an ambiguity is remaining on the last DCI for PUCCH resource determination.
Proposal 9:
· Support two DCIs in one PDCCH monitoring occasion, where one DCI is DL assignment and the other one is SL scheduling.
· For multiplexing of SL HARQ-ACK and DL HARQ-ACK on a PUCCH resource,
· 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.
· If DCI for DL assignment and DCI for SL scheduling are transmitted on the last set of {serving cell, PDCCH monitoring occasion} among sets including at least one of the corresponding DCIs, the DCI for DL assignment is considered as the last DCI.
Observation 6:
· Separate DAI count/management between DL assignment and SL scheduling is the only possible solution since HARQ-ACK codebook is generated separately. If counted/managed jointly, UE cannot know that the missed PDCCH is either DL assignment or SL scheduling.
· Clarification of how to determine UL DAI is necessary.
Proposal 10:
· For multiplexing of SL HARQ-ACK and DL HARQ-ACK on a PUCCH/PUSCH resource,
· DAI is counted/managed separately between DL assignment and SL scheduling.
· Two UL DAI is transmitted on UL grant to schedule the PUSCH.
· All DL cells shall be aligned with configuration of either TB-base or CBG-base.
Observation 7:
· For dynamic grant, once ACK is received on PSFCH, ACK is assumed on the remaining PSFCH(s) as well.
· For configured grant, the working assumption is involved with whether multiple HPNs are allowed for resources of a configured grant or not.
· If not allowed, once ACK is received on PSFCH, ACK is assumed on the remaining PSFCH(s) as well.
Proposal 11:
· SL HARQ-ACK feedback mechanism follows DL HARQ-ACK feedback for eMBB.
· When SL HARQ-ACK and DL HARQ feedback for eMBB and URLLC would be multiplexed on a resource,
· Drop SL HARQ-ACK.
Proposal 12:
· Clarify that only one HPN is allowed for each configured grant.
· If the above is agreed, confirm the working assumption.
Proposal 13:
· TX UE reports NACK if any transmissions on the scheduled/configured resources are dropped due to prioritization.
Proposal 14:
· For groupcast option 2,
· When generating the HARQ-ACK report for the transmissions corresponding to a grant, the TX UE uses the most recent PSFCH occasion associated with the transmissions.
· TX UE reports NACK if at least one of expected PSFCHs is not detected.
Proposal 15:
· TX UE reports ACK if the higher layers did not deliver a TB to transmit on a set of resources for configured grant. 
Proposal 16:
· For broadcast, TX UE reports ACK to gNB.
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