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Introduction
In this contribution, discussion and proposals of the following issues are presented: 
· Support of groupcast option 1(i.e., NACK only feedback) when Zone ID or Communication range requirement is not provided.
· Clarification on the first PSFCH slot in a resource pool bitmap mapping period.
· Issues for PSSCH power control.
· Remaining issues for SL/UL operation prioritization.
HARQ procedure 
Support of groupcast option 1 without Tx-Rx distance based operation
From our point of view, the GC HARQ feedback Option 1 without Tx-Rx distance based HARQ feedback operation is necessary and is an intended behavior in some scenarios, e.g., for groupcast with application layer session formation (e.g., platooning) but without enough PSFCH resources to support GC HARQ feedback Option 2 and without valid TX UE location. This has been discussed a lot during past meetings, and non-distance based GC HARQ feedback Option 1 will be the best solution in such cases and will provide benefit compared to the blind retransmission. It is also feasible from L1 signaling perspective according to the following conclusion [1].
	Conclusion:
· It is feasible from L1 signaling perspective to use Groupcast option 1 (i.e., NACK only feedback) when Zone ID or Communication range requirement is not provided, if RAN2 decides to support this operation.
· No action in RAN1 unless RAN2 informs RAN1 about their decision (to support or not)
· Note that if RAN2 decides to support it, RAN1 needs to further discuss 


To echo above RAN1 conclusion, RAN2 #110-e meeting has achieved the following agreement to support groupcast option 1 without the distance-based operation.
	Agreements of RAN2#110-e:
· For sidelink groupcast option1, TX UE can enables HARQ feedback without the distance-based operation when range configuration for sidelink logical channel or zone_id is not (pre-)configured.


In terms of saving L1 signaling overhead, SCI format 2-A (the short format w/o Zone ID and Communication range requirement fields) is more suitable to support groupcast option 1 without distance-based operation. To indicate the using of groupcast option 1 without distance-based operation, the following alternatives could be considered from L1 signaling perspective, and the first alternative is slightly preferred.
· Alt 1: using the reserved value ‘11’ of Cast type indicator field in SCI format 2-A
· Alt 2: using one reserved bit in SCI format 2-A, e.g., the CSI request field that is not used for groupcast can be used to differentiate groupcast option 1 and option 2 when the cast type is indicated as groupcast.
[bookmark: _Toc40303293][bookmark: _Toc40302923][bookmark: _Toc46958067]To adopt the following TPs for TS38.212 section 8.4.1.1 and TS38.213 section 16.3 to support GC option 1 w/o distance-based operation.
	[bookmark: _Toc29326640][bookmark: _Toc36046240][bookmark: _Toc29327790][bookmark: _Toc45209303][bookmark: _Toc36046386][bookmark: _Toc36045980]===========================<Test proposal for TS 38.212>=======================
8.4.1.1	SCI format 2-A
SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
< Unchanged parts are omitted >
Table 8.4.1.1-1: Cast type indicator
	Value of Cast type indicator
	Cast type

	00
	Broadcast

	01
	Groupcast with HARQ-ACK information including ACK or NACK

	10
	Unicast

	11
	Reserved Groupcast with HARQ-ACK information including only NACK



===========================<Test proposal for TS 38.213>=======================
16.3	UE procedure for reporting HARQ-ACK on sidelink 
< Unchanged parts are omitted >
A UE determines a  value, for computing a value of cyclic shift  [4, TS 38.211], as in Table 16.3-2 if the UE detects a SCI format 2-A with Cast type indicator field value of "01" or "10", or as in Table 16.3-3 if the UE detects a SCI format 2-B or a SCI format 2-A with Cast type indicator field value of "11". The UE applies one cyclic shift from a cyclic shift pair to a sequence used for the PSFCH transmission [4, TS 38.211]. 




PSFCH slots in resource pool
As discussed in [2], the first PSFCH slot in a resource pool configuration period is not well defined given only periodPSFCHresource and MinTimeGapPSFCH are configured for PSFCH resources. Another issue is that the number of resource pool slot within a resource pool bitmap mapping period may not be multiple of periodPSFCHresource. From our point of views, these two questions could be discussed together. 
As agreed, a UE transmits the PSFCH in a first slot that includes PSFCH resources and that is at least a number of slots, provided by MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception. It can be derived that, in order to keep every PSSCH slot in the resource pool having an associated PSFCH slot and meanwhile the number of PSSCH slots associated with a PSFCH slot is no larger than periodPSFCHresource, the index of the first PSFCH slot should be no bigger than ((M -1) mod periodPSFCHresource), where M is the number of slots belonging to the resource pool in a resource pool mapping period. So it is simple and straightforward to make the first resource pool slot, i.e., resource pool slot index 0, in every resource pool bitmap mapping period as the first PSFCH slot in this period. One such example with periodPSFCHresource=4 is shown in Figure 1.


[bookmark: _Toc40303298][bookmark: _Toc40302928][bookmark: _Toc46958068]The first PSFCH slot in a SFN/DFN period (10240ms) is always the first slot belonging to the resource pool in this period. The TP for TS38.213 section 16.3 is given as following.
	16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.
A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled. The slot of the first PSFCH transmission occasion in a SFN/DFN period is the first slot belonging to the associated resource pool in this SFN/DFN period.



[bookmark: _Toc29400][bookmark: _Toc525][bookmark: _Toc82]Power control
Power control for PSSCH
For PSSCH power control, according to following agreements in RAN1 #97, DL pathloss based power control and SL pathloss based power control should be treated separately. 
Agreements:
· For the SL open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss. 
· When the SL open-loop power control is configured to use both DL pathloss and SL pathloss.
· The minimum of the power values given by open-loop power control based on DL pathloss and the open-loop power control based on SL pathloss is taken.
· (Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss.
However, the DL pathloss based power control and SL pathloss based power control are dependent on each other in the current 38.213 text. Specifically, the current text says that, if certain condition is met, the Tx power based on DL pathloss should be equal to the determined Tx power based on SL pathloss, which is not backed up by any RAN1 agreements. Such cross-dependency issue causes more confliction to RAN1 agreement on QoS based power control: As concluded from last meeting,  should not be used if maximumtransmitPower-SL is not provided. Although the RAN1 spec is updated as following to echo this conclusion: 
-	if maximumtransmitPower-SL is provided then
	 [dBm]
-	else
	 [dBm]
the spec text still breaks the RAN1 agreement by a later linkage between  and , where the linkage is expressed as  and applies regardless whether maximumtransmitPower-SL is provided.   
[bookmark: _Toc40302931][bookmark: _Toc40303301][bookmark: _Toc46958069]To adopt the following TP for TS38.213 section 16.2.1 to address the issues in PSSCH power control.
	[bookmark: _Toc37337905][bookmark: _Toc37367458][bookmark: _Toc32410648]16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  as:
-	if maximumtransmitPower-SL is provided then
	 [dBm]
-	else
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of maximumtransmitPower-SL based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214] 
-	if p0-DL-PSCCHPSSCH is provided
-	 [dBm]
-	elseif p0-SL-PSCCHPSSCH is provided
-	 [dBm]
-	else 
-	 [dBm]
where
-	 is a value of p0-DL-PSCCHPSSCH if provided
-	 is a value of alpha-DL-PSCCHPSSCH, if provided; else,  
-	 as described in Clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 when the UE is configured to monitor PDCCH for detection of DCI format 0_0
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0
-	 is a number of resource blocks for the PSSCH transmission occasion  and  is a SCS configuration
-	if p0-SL-PSCCHPSSCH and alpha-SL-PSCCHPSSCH are is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	 is a value of p0-SL-PSCCHPSSCH, if provided 
-	 is a value of alpha-SL-PSCCHPSSCH, if provided; else, 
-	, where
-	 is obtained from a PSSCH transmit power per RE per antenna port of the UE, higher layer filtered across PSSCH transmission occasions using a filter configuration provided by filterCoefficient-SL, and
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the PSCCH-PSSCH transmission and is obtained from a PSSCH DM-RS using a filter configuration provided by filterCoefficient-SL
-	 is a number of resource blocks for PSCCH-PSSCH transmission occasion  and  is a SCS configuration 


UL-SL prioritization
In our view, the whole issue of prioritization between UL and SL can include following cases.
a) Overlapping of one single SL Tx and one single UL Tx.
b) Overlapping of one single SL Rx and one single UL Tx.
c) Overlapping of more than one UL and/or SL Tx/Rx.
d) Overlapping between UL transmissions, one of which is UCI carrying SL HARQ feedback. 
We have achieves agreements on these four cases, but there are still some left issues for case a) and b).
For case a), RAN1 already agreed the prioritization rules for: 
· The overlapping between SL-TX and UL UCI carrying SL HARQ reporting. 
· The overlapping between PSFCH/S-SSB and UL-Tx other than UCI carrying SL HARQ reporting. 
We think the same rule of prioritization involving PSFCH/S-SSB can be applicable to PSCCH/PSSCH.  
[bookmark: _Toc40303302][bookmark: _Toc40302932][bookmark: _Toc46958070]For prioritization between PSCCH/PSSCH and UL TX where the UL TX is not the PUCCH carrying SL HARQ reporting, the same rule of prioritization between PSFCH and UL TX (other than PUCCH carrying SL HARQ reporting) applies.    
For the agreed prioritization between SL-TX and UL UCI carrying SL HARQ reporting, where the prioritization is based on the direct priority comparison as the agreement says “the one with a higher priority” wins, there can be a chance for the two competitors to have the same priority. A simple solution for this issue is to reuse the LTE V2X principle, i.e., the prioritization is up to UE implementation.
[bookmark: _Toc40302933][bookmark: _Toc40303303][bookmark: _Toc46958071]If the overlapping SL-TX and PUCCH carrying SL HARQ reporting have the same priority, the prioritization between the two is up to UE implementation.  
For case b), if PSCCH/PSSCH Rx overlaps with UL Tx, we assume the LTE rule applies, i.e., UL-Tx takes priority. This is because the priority checking by SCI may not work for PSCCH/PSSCH, given the SCI detection itself already depends on the prioritization between PSCCH and UL-Tx. On the other hand, the discussion of prioritization between SL-Rx and UL-Tx is meaningful for the case where the SL-Rx is the PSFCH Rx, which is pre-known before the time of overlapping and prioritization. In our view, PSFCH RX is related to PSSCH TX. It does not sound reasonable if one PSSCH transmission can win over UL-TX but its PSFCH Rx at the same Tx UE always loses to UL-TX. Meanwhile, the priority comparability between PSSCH TX and UL-TX makes the priority between PSFCH RX and UL-TX comparable as well. 
[bookmark: _Toc40303304][bookmark: _Toc40302934][bookmark: _Toc46958072]The rule of prioritization between PSFCH TX and UL TX is reused for prioritization between PSFCH RX and UL TX, with following additional rules.  
[bookmark: _Toc40303305][bookmark: _Toc40302935][bookmark: _Toc46958073]The priority of PSFCH RX is the highest priority of the associated PSCCH/PSSCH.
[bookmark: _Toc40303306][bookmark: _Toc40302936][bookmark: _Toc46958074]When the UL-TX is UCI carrying SL HARQ reporting, the one with a higher priority is performed, where the priority of PUCCH carrying SL HARQ reporting is the highest priority of the associated PSFCH.

[bookmark: _Toc46958075]According to proposals 4-6, adopt the following TP for TS 38.213 section 16.2.4.3.  
	[bookmark: _Toc29899183][bookmark: _Toc29894884][bookmark: _Toc29899601][bookmark: _Toc36498212][bookmark: _Toc29917337][bookmark: _Toc45699240]16.2.4.3	Simultaneous SL and UL transmissions operations
< Unchanged parts are omitted >
[bookmark: _Toc45699241]16.2.4.3.1	Prioritizations for sidelink and uplink transmissions operations 
A UE performs prioritization between SL transmissions and UL transmissions after performing the procedures described in Clause 9.2.5 and in Clause 6.1 of [6, TS 38.214]. 
PSFCH transmissions in a slot have a same priority value as the smallest priority value among PSSCH receptions with corresponding HARQ-ACK information provided by the PSFCH transmissions in the slot.
PSFCH receptions in a slot have a same priority value as the smallest priority value among PSSCH transmissions with corresponding HARQ-ACK information provided by the PSFCH receptions in the slot.
A priority of S-SS/PSBCH block transmission is provided by sl-SSB-PriorityNR.
For prioritization between PSCCH/PSSCH/PSFCH/S-SS/PSBCH block transmission or PSFCH reception and UL transmission other than a PRACH, or a PUSCH scheduled by an UL grant in a RAR, or a PUCCH with sidelink HARQ-ACK information report 
-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThresholdULURLLC is provided
-	the SL transmission/reception has higher priority than the UL transmission if a smallest priority value of the SL transmission(s)/reception(s) is smaller than sl-PriorityThresholdULURLLC; otherwise, the UL transmission has higher priority than the SL transmission/reception
-	else
-	the UL transmission has higher priority than the SL transmission/reception
-	else
-	the SL transmission/reception has higher priority than the UL transmission if the smallest priority value of the SL transmission(s)/reception(s) is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission/reception
A PRACH transmission, or a PUSCH scheduled by an UL grant in a RAR, has higher priority than a PSFCH or a S-SS/PSBCH block transmission a SL transmission or reception.
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a SL transmission or a PSFCH reception if a priority value of the PUCCH is smaller than a priority value of the SL transmission or PSFCH reception. The priority value of the PUCCH transmission is as described in Clause 16.5. If the priority value of the PUCCH transmission is larger than the priority value of the SL transmission or PSFCH reception, the SL transmission or PSFCH reception has higher priority.




Conclusion
This paper concludes with the following proposals.

Proposal 1:	To adopt the following TPs for TS38.212 section 8.4.1.1 and TS38.213 section 16.3 to support GC option 1 w/o distance-based operation.
	===========================<Test proposal for TS 38.212>=======================
8.4.1.1	SCI format 2-A
SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK information.
< Unchanged parts are omitted >
Table 8.4.1.1-1: Cast type indicator
	Value of Cast type indicator
	Cast type

	00
	Broadcast

	01
	Groupcast with HARQ-ACK information including ACK or NACK

	10
	Unicast

	11
	Reserved Groupcast with HARQ-ACK information including only NACK



===========================<Test proposal for TS 38.213>=======================
16.3	UE procedure for reporting HARQ-ACK on sidelink 
< Unchanged parts are omitted >
A UE determines a  value, for computing a value of cyclic shift  [4, TS 38.211], as in Table 16.3-2 if the UE detects a SCI format 2-A with Cast type indicator field value of "01" or "10", or as in Table 16.3-3 if the UE detects a SCI format 2-B or a SCI format 2-A with Cast type indicator field value of "11". The UE applies one cyclic shift from a cyclic shift pair to a sequence used for the PSFCH transmission [4, TS 38.211]. 




Proposal 2:	The first PSFCH slot in a SFN/DFN period (10240ms) is always the first slot belonging to the resource pool in this period. The TP for TS38.213 section 16.3 is given as following.
	16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.
A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled. The slot of the first PSFCH transmission occasion in a SFN/DFN period is the first slot belonging to the associated resource pool in this SFN/DFN period.



Proposal 3:	To adopt the following TP for TS38.213 section 16.2.1 to address the issues in PSSCH power control.
	16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  as:
-	if maximumtransmitPower-SL is provided then
	 [dBm]
-	else
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of maximumtransmitPower-SL based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214] 
-	if p0-DL-PSCCHPSSCH is provided
-	 [dBm]
-	elseif p0-SL-PSCCHPSSCH is provided
-	 [dBm]
-	else 
-	 [dBm]
where
-	 is a value of p0-DL-PSCCHPSSCH if provided
-	 is a value of alpha-DL-PSCCHPSSCH, if provided; else,  
-	 as described in Clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 when the UE is configured to monitor PDCCH for detection of DCI format 0_0
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0
-	 is a number of resource blocks for the PSSCH transmission occasion  and  is a SCS configuration
-	if p0-SL-PSCCHPSSCH and alpha-SL-PSCCHPSSCH are is provided
-	 [dBm]
-	else
-	 [dBm]
where
-	 is a value of p0-SL-PSCCHPSSCH, if provided 
-	 is a value of alpha-SL-PSCCHPSSCH, if provided; else, 
-	, where
-	 is obtained from a PSSCH transmit power per RE per antenna port of the UE, higher layer filtered across PSSCH transmission occasions using a filter configuration provided by filterCoefficient-SL, and
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the PSCCH-PSSCH transmission and is obtained from a PSSCH DM-RS using a filter configuration provided by filterCoefficient-SL
-	 is a number of resource blocks for PSCCH-PSSCH transmission occasion  and  is a SCS configuration 



Proposal 4:	For prioritization between PSCCH/PSSCH and UL TX where the UL TX is not the PUCCH carrying SL HARQ reporting, the same rule of prioritization between PSFCH and UL TX (other than PUCCH carrying SL HARQ reporting) applies.
Proposal 5:	If the overlapping SL-TX and PUCCH carrying SL HARQ reporting have the same priority, the prioritization between the two is up to UE implementation.
Proposal 6:	The rule of prioritization between PSFCH TX and UL TX is reused for prioritization between PSFCH RX and UL TX, with following additional rules.
•	The priority of PSFCH RX is the highest priority of the associated PSCCH/PSSCH.
•	When the UL-TX is UCI carrying SL HARQ reporting, the one with a higher priority is performed, where the priority of PUCCH carrying SL HARQ reporting is the highest priority of the associated PSFCH.
Proposal 7:	According to proposals 4-6, adopt the following TP for TS 38.213 section 16.2.4.3.

	16.2.4.3	Simultaneous SL and UL transmissions operations
< Unchanged parts are omitted >
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions operations 
A UE performs prioritization between SL transmissions and UL transmissions after performing the procedures described in Clause 9.2.5 and in Clause 6.1 of [6, TS 38.214]. 
PSFCH transmissions in a slot have a same priority value as the smallest priority value among PSSCH receptions with corresponding HARQ-ACK information provided by the PSFCH transmissions in the slot.
PSFCH receptions in a slot have a same priority value as the smallest priority value among PSSCH transmissions with corresponding HARQ-ACK information provided by the PSFCH receptions in the slot.
A priority of S-SS/PSBCH block transmission is provided by sl-SSB-PriorityNR.
For prioritization between PSCCH/PSSCH/PSFCH/S-SS/PSBCH block transmission or PSFCH reception and UL transmission other than a PRACH, or a PUSCH scheduled by an UL grant in a RAR, or a PUCCH with sidelink HARQ-ACK information report 
-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThresholdULURLLC is provided
-	the SL transmission/reception has higher priority than the UL transmission if a smallest priority value of the SL transmission(s)/reception(s) is smaller than sl-PriorityThresholdULURLLC; otherwise, the UL transmission has higher priority than the SL transmission/reception
-	else
-	the UL transmission has higher priority than the SL transmission/reception
-	else
-	the SL transmission/reception has higher priority than the UL transmission if the smallest priority value of the SL transmission(s)/reception(s) is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission/reception
A PRACH transmission, or a PUSCH scheduled by an UL grant in a RAR, has higher priority than a PSFCH or a S-SS/PSBCH block transmission a SL transmission or reception.
A PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than a SL transmission or a PSFCH reception if a priority value of the PUCCH is smaller than a priority value of the SL transmission or PSFCH reception. The priority value of the PUCCH transmission is as described in Clause 16.5. If the priority value of the PUCCH transmission is larger than the priority value of the SL transmission or PSFCH reception, the SL transmission or PSFCH reception has higher priority.
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