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[bookmark: _Hlk521259925]In this contribution, we further discuss the remain issues on physical layer procedures for sidelink, and give our preference on two critical issues left from RAN1 #100e meeting, i.e., indication of groupcast HARQ feedback options, as well as multiple PSFCH TXs and PSD of each PSFCH.

Discussion on indication of groupcast HARQ feedback
It has been agreed in previous RAN1 meetings that two options of HARQ feedback for groupcast are supported, with the following detailed description need to be down-select [1]: 
Agreements:
· 2nd stage SCI format for groupcast HARQ feedback option 1 and option 2. To down-select during the week:
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· 	SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.
Agreements:
· 1st SCI includes at least 
· Priority (QoS value), 
· PSSCH resource assignment (frequency/time resource for PSSCH), 
· Resource reservation period (if enabled), 
· PSSCH DMRS pattern (if more than one patterns are (pre-)configured), 
· 2nd SCI format (e.g. information on the size of 2nd SCI), 
· [2]-bit information on amount of resources for 2nd SCI (e.g. beta offset or aggregation level) 
· Number of PSSCH DMRS port(s) 
· 5-bit MCS
· FFS on some part of destination ID

After RAN1 #100e meeting, further agreements have been achieved as follows [2],
Agreements:
· RAN1 assumes that RAN2 will handle selection of appropriate groupcast HARQ feedback option. From RAN1 perspective, a TX UE can use distance HARQ feedback only when the TX UE’s location is available. 
Agreements:
· RAN1 assumes that RAN2 will handle the case the RX UE’s location is not available. 
Agreements:
· RAN1 assumes that RAN2 will handle selection of appropriate groupcast HARQ feedback option. From RAN1 perspective, a TX UE can use GC HARQ feedback Option 2 only when the group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource. 
· Send an LS to RAN2
Agreement:
· One of the following two options is (pre-)configured per resource pool.
· Option 1: The set of PRBs for the candidate PSFCH resource is determined by the starting sub-channel and slot used for that PSSCH.
· Option 2: The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH.
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For the 2nd stage SCI format for groupcast HARQ feedback, if the same 2nd stage SCI format is used for groupcast HARQ feedback option 1 (only HARQ NACK) and option 2 (HARQ ACK/NACK), it was agreed in RAN1 #99 that SCI indicator in the 2nd-stage SCI is used to indicate between groupcast Option 1 and groupcast Option 2, and thus, at least one additional bit needs to be introduced in the SCI format 0-2 in order to indicate the two groupcast HARQ feedback options.   
However, it has been agreed in RAN1 #99 meeting and specified in TS38.212 [3] that 1st stage SCI indicates         the information of 2nd-stage SCI format , e.g. information on the size of 2nd-stage SCI, and if the 2nd-stage SCI format field indicates the type 1 groupcast, the following fields are present:
-	Zone ID–12 bits 
-			Communication range requirement – 4 bits 
It is observed that additional two fields have been defined for the type 1 groupcast leading to different payload size of 2nd stage SCI compared to that for the type 2 groupcast. Therefore, different 2ndstage SCI format or different payload size of 2nd stage SCI indicated by SCI format 0-1, can distinguish different types of groupcast, which are associated with the groupcast HARQ feedback option 1 and option 2, and no additional information is needed to be introduced in the SCI format 0-2 in order to indicate the groupcast HARQ feedback options. 
In RAN1 #100e meeting, the main discussion point was on whether to support groupcast HARQ option 1 without the distance based operation. Many companies mentioned that it is useful for groupcast (e.g., platooning) when the PSFCH resource is not sufficient, and if this is not supported, when the group size is relatively large, groupcast HARQ option 2 is not possible and the only option is to rely on the blind re-transmission. However, the group size is determined by high layer, it can depend on high layer implementation to select a group size not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource. Moreover, the requirement of maximum group size of platooning is up to 20 according to TS 22.186 [4] and it seems that PSFCH resource would be sufficient for the groupcast HARQ feedback option 2 by appropriate configuration of PSFCH resource, e.g., more sub-channels for a PSSCH transmission and the set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH.
Proposal 1: Groupcast HARQ feedback option 1 without distance based operation is not necessary to be introduced, and it can be up to appropriately configure the group size and PSFCH resources.
Proposal 2: Two different 2nd-stage SCI formats are supported for groupcast HARQ feedback, where
·  In one format, Zone ID field and communication range requirement field are present in the 2nd-stage SCI, and groupcast HARQ feedback Option 1 (i.e. NACK-only feedback with M_ID=0) can be used.
·  In other format, neither Zone ID field nor communication range requirement field is present in the 2nd-stage SCI. Groupcast HARQ feedback Option 2 (i.e. ACK/NACK feedback with M_ID of the RX UE) and unicast HARQ feedback (i.e. ACK/NACK feedback with M_ID=0) can be used.
· 1st stage SCI indicates which format is used.  

Discussion on multiple PSFCH TXs and PSD of each PSFCH
Some agreements about the multiple PSFCH TXs and PSD of each PSFCH have been achieved in the last two meetings as follows,
Agreements:
· When UE transmits N PSFCHs simultaneously (if supported), transmit power of each PSFCH is the same.
Agreements:
·  For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE), 
· For PSFCH resource period N=2 and 4, 
· Solution of Case 2 applies, i.e., select M PSFCH(s) transmissions at least based on priority rule.
Agreements:
· Simultaneous PSFCH transmissions in a PSFCH TX occasion is supported from RAN1 specification perspective. 

In RAN1 #100e meeting, the main discussion point was that the UE behavior when a UE is requested to transmit more than Nmax PSFCHs where Nmax is the max number of PSFCHs that the UE can simultaneously transmit (e.g., the UE received M SCIs which indicates HARQ feedback in a given PSFCH slot and it’s requested to transmit M PSFCHs larger than Nmax). Further considerations can be based on the following alternatives from RAN1 #100e email discussion progress, where P_{CMAX} in the following alternatives is in the linear scale.
Alt. 1: 
•  UE selects N PSFCH(s) transmissions based on priority, where
•  N < Nmax if the sum of TX power of Nmax PSFCHs before applying the upper bound below is larger than P_{CMAX}
•  N is up to UE implementation
•  N = Nmax otherwise
•  TX power of each PSFCH is upper-bounded by P_{CMAX}/N.
Alt. 2: 
•  UE selects N PSFCH(s) transmissions based on priority, where
•  N = Nmax if the sum of TX power of Nmax PSFCHs is not larger than P_{CMAX}
•  N is the largest number where each TX power P_{CMAX}/N is not smaller than A, if the sum of TX power of Nmax PSFCHs is larger than P_{CMAX}
•  A is (pre-)configured
Alt. 3: 
•  UE selects N PSFCH(s) transmissions based on priority, where
•  Decision on N is up to UE implementation.
•  TX power of each PSFCH is upper-bounded by P_{CMAX}/N.
Alt. 4: 
•  UE selects N PSFCH(s) transmissions based on priority, where
•  N = Nmax
•  TX power of each PSFCH is upper-bounded by P_{CMAX}/N.
According to our understanding, when a UE is requested to transmit more than Nmax PSFCHs in a slot, it is natural to select N = Nmax if the sum of TX power of Nmax PSFCHs is not larger than P_{CMAX}. The most controversial point is the UE behaviour when the sum of TX power of Nmax PSFCHs is larger than P_{CMAX}, it is a trade-off between whether to transmit more PSFCHs or to guarantee the transmission power of each selected PSFCH.
In the following table, we present comparison of different alternatives:
	Alternatives
	Advantages 
	Disadvantages 

	Alt 1
	Leave some flexibility to UE implementation for the selection of PSFCH transmission, if the sum of TX power of Nmax PSFCHs before applying the upper bound below is larger than P_{CMAX}. 
	When the sum of TX power of Nmax PSFCHs is larger than P_{CMAX}, N is always smaller than Nmax. Since Nmax is not determined yet, if Nmax = 1, no PSFCH will be transmitted which seems not reasonable.

	Alt 2
	If the sum of TX power of Nmax PSFCHs is larger than P_{CMAX}, the PSFCH(s) can be transmitted as much as possible under the minimum power restriction to guarantee the reliability of each PSFCH.
	A is (pre) configured, and additional overhead will be introduced to SCI. This alternative is more complicated for specification considering CR stage now. Moreover, parameter A can be also up to UE implementation. 

	Alt 3
	Leave more flexibility to UE implementation for the selection of PSFCH transmission. Since N = Nmax can also be considered as an UE implementation, Alt 1 or Alt4 can be implemented by Alt3. 
	Its performance is highly dependent on the algorithm of UE implementation. The problems brought by Alt 1 and Alt 4 may also happen to Alt 3 with unsuitable implementation. However, if with the smart algorithm, the problems of Alt1 and Alt4 may be avoided. 

	Alt 4
	UE always selects the maximum number of PSFCH transmission within the UE capability.
	Always transmitting Nmax PSFCH may result in limited transmission power for each PSFCH, which is not flexible enough.



Based on above analysis, in order to avoid additional overhead of (pre-)configuration, and leave more flexibility to UE implementation for the selection of PSFCH transmission, it seems that Alt3 will achieve a trade-off since N = Nmax can also be considered as an UE implementation. 
Proposal 3: Support the Alt3 when a UE is requested to transmit more than Nmax PSFCHs where Nmax is the max number of PSFCH(s) that the UE can simultaneously transmit, (P_{CMAX} in the following alternatives is in the linear scale.)
•  UE selects N PSFCH(s) transmissions based on priority, where
•  Decision on N is up to UE implementation.
•  TX power of each PSFCH is upper-bounded by P_{CMAX}/N.

In addition, we think a UE should also need to make clear the case that sum of TX power of M requested PSFCHs is larger than P_{CMAX}, where M is no more than Nmax, and Nmax is the max number of PSFCH(s) that the UE can simultaneously transmit. Our understanding of this issue is as follows:
In the case of requested number of PSFCH transmission M <= Nmax,
•  Calculation of Tx power for each PSFCH, OLPC formula with the upper-bound of P_{CMAX} is used,
•  If the sum Tx Power of M PSFCHs is no larger than P_{CMAX}, 
•  The number N of actual PSFCH transmission is kept to M, and the Tx power of each PSFCH is the result calculated by OLPC formula with the upper-bound P_{CMAX}.    
Else,
•  UE selects N PSFCH(s) transmissions based on priority, and N is up to UE implementation;
•  TX power of each PSFCH is upper-bounded by P_{CMAX}/N.

Proposal 4: Support the following alternative when sum of TX power of M requested PSFCHs is larger than P_{CMAX}, where M is no more than Nmax, and Nmax is the max number of PSFCH(s) that the UE can simultaneously transmit. (P_{CMAX} in the following alternatives is in the linear scale.)

•  UE selects N <= M PSFCH(s) transmissions based on priority, where
•  Decision on N is up to UE implementation.
•  TX power of each PSFCH is upper-bounded by P_{CMAX}/N.

  Conclusions
In this contribution, we share our views on remaining issues on physical layer procedures for sidelink, related to indication of groupcast HARQ feedback options, as well as multiple PSFCH TXs and PSD of each PSFCH. The proposals are summarized as follows:

Proposal 1: Groupcast HARQ feedback option 1 without distance based operation is not necessary to be introduced, and it can be up to appropriately configure the group size and PSFCH resources.
Proposal 2: Two different 2nd-stage SCI formats are supported for groupcast HARQ feedback, where
·  In one format, Zone ID field and communication range requirement field are present in the 2nd-stage SCI, and groupcast HARQ feedback Option 1 (i.e. NACK-only feedback with M_ID=0) can be used.
·  In other format, neither Zone ID field nor communication range requirement field is present in the 2nd-stage SCI. Groupcast HARQ feedback Option 2 (i.e. ACK/NACK feedback with M_ID of the RX UE) and unicast HARQ feedback (i.e. ACK/NACK feedback with M_ID=0) can be used.
· 1st stage SCI indicates which format is used.  
Proposal 3: Support the Alt3 when a UE is requested to transmit more than Nmax PSFCHs where Nmax is the max number of PSFCH(s) that the UE can simultaneously transmit, (P_{CMAX} in the following alternatives is in the linear scale.)
·   UE selects N PSFCH(s) transmissions based on priority, where
·   Decision on N is up to UE implementation .
·   TX power of each PSFCH is upper-bounded by P_{CMAX}/N.
Proposal 4:Support the following alternative when sum of TX power of M requested PSFCHs is larger than P_{CMAX}, where M is no more than Nmax, and Nmax is the max number of PSFCH(s) that the UE can simultaneously transmit. (P_{CMAX} in the following alternatives is in the linear scale.)
·  UE selects N <= M PSFCH(s) transmissions based on priority, where
·  Decision on N is up to UE implementation .
·  TX power of each PSFCH is upper-bounded by P_{CMAX}/N.

References
[1] R1-1913601, Summary of RAN1 Agreements/Working assumptions in WI 5G V2X with NR sidelink, LG Electronics，2019-11.
[2] RAN1#100-e list of email discussion approvals v010, 2020-03
[3] 3GPP TS 38.212 V16.0.0 , Multiplexing and channel coding(Release 16), 2019-12
[4] 3GPP TS 22.186 V16.2.0, Enhancement of 3GPP support for V2X scenarios (Release 16), 2019-06
- 3/7 -
