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[bookmark: _Hlk32370756]Rel-16 NR V2X was endorsed in 3GPP TSG RAN1#99. The remaining issues was discussed in RAN1#100bis as shown in [1], and the following topics need further study:
· Indication of cast type in SCI
· Handling of TX/RX prioritization with multiple PSFCHs
· Handling of SL/UL prioritization 
· Details of sidelink CSI measurement
Remaining issues for HARQ procedure
1 
2 
Remaining issues on indication of GC HARQ option 1/2
In RAN1#100bis, the following agreement regarding 2nd SCI formats was made:
	Agreements: One SCI format (referred to as 2nd SCI format A) is defined as follows:
· This format includes Zone ID and Communication range requirement.
· This format is used when the following HARQ operations are in use
· HARQ-ACK information includes only NACK
· FFS: No HARQ feedback
Agreements: One SCI format (referred to as 2nd SCI format B) is defined as follows:
· This format does not include Zone ID or Communication range requirement.
· This format is used when the following HARQ operations are in use 
· No HARQ feedback
· HARQ-ACK information includes ACK or NACK
· FFS: how to determine M_ID in the equation for the PSFCH resource index 
· Option 1: Based on L1 ID(s)
· Option 2: An explicit indication in SCI
· FFS: HARQ-ACK information includes only NACK
Agreements:: Down-select one out of the following for the indication of HARQ feedback enable/disable:
· Option 1: This indication is conveyed in the 1st SCI.
· Option 2: This indication is conveyed in the 2nd SCI.
· Option 2-1: This indication is present both in 2nd SCI format A and B.
· Option 2-2: This indication is present in 2nd SCI format B but not in 2nd SCI format A.


The main motivation of using 2nd SCI format A is to indicate geographical information which is needed for distance-based HARQ operation in GC HARQ option 1. Consequently, there is no need to use SCI format A when SL HARQ is disabled. Therefore, the case of no HARQ feedback should not be indicated by SCI format A.
Proposal 1: 2nd SCI format A is not used when HARQ feedback is disabled.
Regarding indication of GC HARQ option 1 in 2nd SCI format B, the benefit of non-distance-based GC HARQ option 1 is not justified so far. In most general scenarios, non-distance-based GC HARQ options has potential risk that some group member UEs are out of communication range requirement but still able to decode PSCCH, thus the distant group members will send NACK to trigger retransmission which is unnecessary in practice. The situation may happen repeatedly and introduces significant overhead. Even for some special scenario e.g. platooning, the situation still may occur, since the distance between group members changes dynamically, but traffic scenario is semi-statically configured by higher layer and can hardly reflect actual distance. Therefore, the gain of non-distance-based GC HARQ option 1 is unclear and might be negative.
In addition, it was agreed in RAN1#100-e that RAN1 assumes RAN2 will handle the selection of GC HARQ options. For the case of Tx UE’s location being invalid, there is no strong motivation to introduce non-distance-based GC HARQ option 1 since RAN2 should be able to configure appropriate HARQ options e.g. GC HARQ option 2 or broadcast. 
Proposal 2: 2nd SCI format B is not used for GC HARQ option 1.
For the indication of cast type between unicast and GC HARQ option 2, implicit indication based on L1-ID is feasible in most general cases. UE can be configured with two subsets of L1-ID corresponding to groupcast L1-IDs and unicast L1-IDs, respectively. The implicit indication could reduce overhead for 2nd SCI format B.
At system level, there might be some overlap between groupcast L1-IDs and unicast L1-IDs, but from single UE perspective it is possible to avoid L1-ID collision. Even if the L1-ID for groupcast and unicast are collided at Rx UE side, UE still can differentiate cast type by higher layer indication e.g. indication at MAC layer. A special case is that, with collided unicast and groupcast L1 ID, UE failed to decode PSSCH and thus cannot achieve the higher layer indicator of cast type. In the case, the M_ID can be selected as 0 with the following reasons:
· If the cast type is unicast, using M_ID = 0 can correctly determine PSFCH resource index;
· If the cast type is GC option 2, using M_ID = 0 will result in absence of PSFCH reception on the PSFCH resource with index corresponding to given Rx UE, and retransmission will be triggered by Tx UE due to the absence of PSFCH reception, thus there is no impact on PSFCH performance.
Therefore, M_ID can be selected by L1-ID and also higher layer indicator, and for the case of unclear cast type, M_ID can be decided as 0. This solution could reduce SCI overhead with no additional performance loss.
Proposal 3: In 2nd SCI format B, unicast and groupcast HARQ option 2 are distinguished by L1-IDs.
· In the case that UE cannot distinguish cast type by L1-ID and successfully decodes PSSCH, UE determine cast type as indicated by higher layer. 
· In the case that UE cannot distinguish cast type by L1-ID and failed to decode PSSCH, UE select M_ID as 0.
For the indicator of HARQ enabling/disabling, in which stage of SCI and which format of SCI it should be contained needs down-selection. Design philosophy of two-stage SCI is that common information related to sensing is included in the 1st stage SCI and remaining information is conveyed via the 2nd stage SCI. It allows UEs to perform sensing operation efficiently regardless of cast type (i.e., unicast, groupcast and broadcast). So, it is not desirable to include 1-bit into the 1st stage SCI for indicating HARQ enabling/disabling because it impacts coverage performance of the 1st-stage SCI. In 2nd stage SCI, the only beneficial case of using SCI format A is that HARQ is enabled, and SCI format A should not be used if HARQ is disabled as discussed above, thus no indicator in SCI format A is necessary. Therefore, it is preferred to use Option 2-2 that HARQ enabling/disabling indicator is present in 2nd SCI format B but not in 2nd SCI format A.
Proposal 4: HARQ feedback enabling/disabling is indicated in 2nd SCI format B but not in 2nd SCI format A.

3 
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Remaining issues for sidelink power control
1.1 Details of multiple simultaneous PSFCH transmissions
In RAN1#100bis, the following agreement regarding simultaneous PSFCH transmission was made:
	Agreements:
When the UE supports up to Nmax,psfch simultaneous PSFCH transmissions in a PSFCH TX occasion and UE have Nreq PSFCHs to be transmitted in a given PSFCH TX occasion, the UE selects N PSFCHs for actual transmission with ascending order of the priority in a PSFCH TX occasion as follows: 
· Case 1: When Nreq<=Nmax,psfch and  is (pre-)configured,
· Case 1-1: N=Nreq if the sum of  for the Nreq PSFCHs is smaller than or equal to  determined for the Nreq PSFCH transmissions.
· Case 1-2: Otherwise, N is up to UE implementation under N >= X >= 1.
· Case 2: When Nreq>Nmax,psfch and  is (pre-)configured, the UE firstly selects Nmax,psfch PSFCHs with ascending order of the priority.
· Case 2-1: N=Nmax,psfch if the sum of  for the Nmax,psfch PSFCHs is smaller than or equal to  determined for the Nmax,psfch PSFCH transmissions.
· Case 2-2: Otherwise, N is up to UE implementation under N >= X >= 1.
· Down select X in RAN1#101-e
· Alt 1: X = max {1, the largest value which doesn’t lead to the power limited case}
· Alt 2: X= 1
· Other alternatives are not precluded.


For the value of X as lower bound of simultaneous transmitted PSFCHs, the two alternatives above needs to be down-selected. The motivation of alt 1 is to avoid UE dropping too much PSFCH transmissions and thus impact PSFCH performance. However, considering that X is the lower bound of N, it means when N is larger than X, all transmitted PSFCHs have to be power scaled. Therefore, Alt 1 will restrict the flexibility of handling simultaneous PSFCH transmissions. In addition, since the value of X is variable depending on actual transmission power of the N PSFCHs, UE need to calculate X whenever Case 1-2 or 2-2 happens. Consequently, Alt 1 introduces additional system complexity. Compared with Alt 1, Alt 2 provides higher flexibility and lower complexity, and UE also have the possibility to achieve similar performance as Alt 1 by implementation. Therefore, Alt 2 is preferred.
Proposal 5: For the value of X as the lower bound of simultaneous PSFCH transmissions, support X = 1.

1.2 Prioritization of simultaneous Tx/Tx and Tx/Rx
In RAN1#100bis, the following agreement regarding prioritization between PSFCH Tx and PSFCH Rx and prioritization between SL transmission and UL transmission were made:
	Agreements:
For the prioritization between PSFCH TX and PSFCH RX,
· When the UE is required to transmit more than one PSFCH, the highest priority of the associated PSCCH/PSSCH is used for prioritization of the PSFCH transmission.
· When the UE is required to receive more than one PSFCH, the highest priority of the associated PSCCH/PSSCH is used for prioritization of the PSFCH reception.
Agreements:
· (Working assumption) For handling the case where more than one SL and UL transmissions overlap, adopt the following principle
· For more than one SL transmissions overlapping with a UL transmission, the highest priority of SL transmissions is used for the prioritization.
· For more than one UL transmissions overlapping with a SL transmission, the highest priority of UL transmissions is used for the prioritization.
· FFS details


One potential issue was discussed that if the highest priority of PSFCH Tx and of PSFCH Rx are the same, how to handle the prioritization issue. Considering the situation may be very complicated, enhancement on potential tie breakers may introduce significant work load, but the gain are not evaluated and are expected to be marginal. Therefore, for the case of PSFCH Tx and PSFCH Rx have same highest priority, no further rule should be introduced and the Tx/Rx prioritization is up to UE implementation.
Similarly, for the case of multiple SL/UL transmissions are overlapped and SL and UL transmissions have same highest priority, no further rule should be introduced and the SL/UL prioritization is up to UE implementation.
Proposal 6: For the following cases, it is up to UE implementation and no further prioritization rule is introduced:
· Prioritization between multiple PSFCH Tx and multiple PSFCH Rx, and Tx and Rx have same priority
· Prioritization between multiple SL Tx and multiple UL Tx, and SL and UL have same priority

In RAN1#100bis, the following agreement regarding prioritization between SL transmission and UL transmission were made:
	Agreements: For prioritization between PSFCH and UL TX,
· The priority of PSFCH TX is the highest priority of the associated PSCCH/PSSCH
· When the overlapping UL TX other than PUCCH carrying SL HARQ reporting,
· when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of SL-TX is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
· Additionally, PRACH and PUSCH scheduled by RAR UL grant are always prioritized.
Agreements: For prioritization between S-SSB and UL TX,
· The priority of S-SSB is equal to the (pre-)configured priority introduced for in-device coexistence.
· when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of SL-TX is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
· Additionally, PRACH and PUSCH scheduled by RAR UL grant are always prioritized.
Agreements:
· When PUCCH carrying SL HARQ reporting overlaps with SL TX,
· The one with a higher priority is transmitted.
· The priority of PUCCH carrying SL HARQ reporting is the highest priority of the associated PSFCH


For collision between UL transmissions and SL-related transmissions, the scenario of SL HARQ-ACK report on PUCCH overlapped with UL Tx was discussed in RAN1#100bis with no consensus. 
For SL HARQ-ACK report overlapped with Uu PUCCH, the priority rule of prioritization between SL/UL transmissions based on two QoS thresholds for URLLC and eMBB separately should be reused to achieve a unified mechanism. One key issue was discussed in RAN1#100bis that gNB may have no information about the QoS of SL transmission, thus cannot predict whether HARQ-ACK codebook for SL transmissions or HARQ-ACK codebook for DL transmissions is reported. In this scenario, blind detection is necessary at gNB side. Since SL/DL codebooks are transmitted via PUCCH, gNB can schedule different parameters for the two codebooks e.g. different PRBs, cyclic shifts and PUCCH formats, in order to differentiate SL and DL codebooks in the blind detection. 
For SL HARQ-ACK report overlapped with Uu PUSCH, the legacy procedure of piggybacking PUCCH on PUSCH can be reused. If there are also other Uu PUCCH piggybacked on the PUSCH, then the prioritization between SL HARQ-ACK report and other Uu PUCCH are performed at first.
Proposal 7: For prioritization between SL HARQ-ACK on PUCCH and UL Tx,
· If UL Tx is PUCCH, reuse the prioritization rule when PSFCH is overlapped with UL Tx, i.e. based on the configuration of two SL-thresholds for URLLC and non-URLLC cases. 
· gNB is able to distinguish SL HARQ-ACK report and Uu PUCCH by scheduling different parameters, e.g. PRB, cyclic shift, PUCCH format, for SL and Uu.
· If UL Tx is PUSCH, reuse the legacy procedure of piggybacking PUCCH on PUSCH, i.e. SL HARQ-ACK on PUCCH is piggybacked on PUSCH.

Remaining issues for sidelink CSI procedure
In RAN1#100bis, the following agreement regarding sidelink CSI reference resource was made:
	Agreements:
The time and frequency location of the SL CSI reference resource is determined as follows:
· For a given CSI trigger, CSI reference resource in time domain is the slot where the CSI trigger is received
· For a given CSI trigger, CSI reference resource in frequency domain is the PRBs scheduled for the PSSCH in the CSI reference resource slot


Now, one remaining issue is that UE’s assumption for deriving CSI on the sidelink CSI reference resource. In case of NR Uu, it is not guaranteed that the CSI reference resource contains data resources assumed for CSI derivation since periodic CSI-RS transmission is supported. This is reason why we define the default resource configuration and transmission parameters for deriving CSI. However, unlike NR Uu link, sidelink CSI-RS is confined within the PSSCH transmission always and only aperiodic CSI reporting is supported. Therefore, UE can simply use the resource configuration and transmission parameters applied in the sidelink CSI reference resource.
[bookmark: _GoBack]Proposal 8: In the CSI reference resource, UE shall assume the resource configuration and transmission parameters in slot  to derive CQI index and RI.
The following table provides the corresponding text proposal for Proposal 8:
	================== Begin of Text Proposal for Section 8.5.2.3 in TS 38.214 =================
The CSI reference resource in sidelink is defined as follows:
· In the frequency domain, the CSI reference resource is defined by the group of sidelink physical resource blocks containing the sidelink CSI-RS to which the derived CSI relates
· In the time domain, the CSI reference resource for a CSI reporting in sidelink slot  is defined by a single sidelink slot where  is the same valid sidelink slot as the corresponding CSI request
In the CSI reference resource, UE shall assume the resource configuration and transmission parameters in slot  to derive CQI index and RI.
================== End of Text Proposal for Section 8.5.2.3 in TS 38.214 =================



Conclusions
This contribution discussed remaining issues for sidelink physical layer procedures, including remaining issues for sidelink HARQ procedure, remaining issues for sidelink power control, and remaining issues for sidelink CSI procedure. Based on the discussion, the following proposals were provided:
Proposal 1: 2nd SCI format A is not used when HARQ feedback is disabled.
Proposal 2: 2nd SCI format B is not used for GC HARQ option 1.
Proposal 3: In 2nd SCI format B, unicast and groupcast HARQ option 2 are distinguished by L1-IDs.
· In the case that UE cannot distinguish cast type by L1-ID and successfully decodes PSSCH, UE determine cast type as indicated by higher layer. 
· In the case that UE cannot distinguish cast type by L1-ID and failed to decode PSSCH, UE select M_ID as 0.
Proposal 4: HARQ feedback enabling/disabling is indicated in 2nd SCI format B but not in 2nd SCI format A.
Proposal 5: For the value of X as the lower bound of simultaneous PSFCH transmissions, support X = 1.
Proposal 6: For the following cases, it is up to UE implementation and no further prioritization rule is introduced:
· Prioritization between multiple PSFCH Tx and multiple PSFCH Rx, and Tx and Rx have same priority
· Prioritization between multiple SL Tx and multiple UL Tx, and SL and UL have same priority
Proposal 7: For prioritization between SL HARQ-ACK on PUCCH and UL Tx,
· If UL Tx is PUCCH, reuse the prioritization rule when PSFCH is overlapped with UL Tx, i.e. based on the configuration of two SL-thresholds for URLLC and non-URLLC cases. 
· gNB is able to distinguish SL HARQ-ACK report and Uu PUCCH by scheduling different parameters, e.g. PRB, cyclic shift, PUCCH format, for SL and Uu.
· If UL Tx is PUSCH, reuse the legacy procedure of piggybacking PUCCH on PUSCH, i.e. SL HARQ-ACK on PUCCH is piggybacked on PUSCH.
Proposal 8: In the CSI reference resource, UE shall assume the resource configuration and transmission parameters in slot  to derive CQI index and RI.
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