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Introduction
This contribution discusses the following issue on physical layer procedures for sidelink in NR V2X.
- HARQ feedback of sidelink
- Power control of sidelink channel
- Contents of 2nd stage SCI format
Discussion
HARQ feedback of sidelink
Determination of PSFCH resources 
The agreements and working assumption in RAN1#99 were follows.
	Agreements:
In determining PSFCH candidate resources for a PSFCH format from the starting sub-channel index and the slot index used for the corresponding PSSCH for actual transmission,
Notation
· S: the number of sub-channels in a slot
· N: the number of PSSCH slots associated with a single PSFCH slot
· NF: the number of PRBs in the set (pre-)configured for the actual PSFCH resources.
Within the set of PRBs (pre-)configured for the actual PSFCH resources, the first Z PRBs are associated with the first sub-channel in the first slot associated with the PSFCH slot, the second Z PRBs are associated with the first sub-channel in the second slot associated with the PSFCH slot, and so on.
· FFS when NF is not a multiple of S*N
For a PSSCH, the candidate PSFCH resource is the set of PRBs associated with 
· Option 1: the starting sub-channel and slot used for that PSSCH.
· Option 2: the sub-channel(s) and slot used for that PSSCH
PSFCH TX/TX conflict case 2 and 3 will be discussed separately.

Working assumption:
For the PSFCH candidate resource set with Z PRBs and Y cyclic shift pairs in each PRB,
Each PSFCH resource is indexed in the manner of frequency first and cyclic shift second.
· FFS the order of cyclic shift indexing in a PRB.
PSFCH resource with the index ((K+M) mod (Z*Y)) is used for PSFCH transmission of a RX UE.
· K is the L1 source ID of the associated PSCCH/PSSCH.
· M is 0 for unicast and groupcast feedback option 1 and M is the member ID of the RX UE for groupcast feedback option 2.
FFS whether to have the following restriction. 
· Groupcast HARQ feedback option 2 is not used if X > Z*Y (Y denotes the number of PSFCH in a PRB).
· [bookmark: _GoBack]Note: RAN1 assumes that the member ID M is an integer between 0 and X-1.



In CR 38.213 for V2X [1], determination of PSFCH resources are captured as follows.
	A UE is provided, by rbSetPSFCH, a set of  PRBs in a resource pool for PSFCH transmission in a PRB of the resource pool. For a number of  sub-channels for the resource pool, provided by numSubchannel, and a number of  PSSCH slots associated with a PSFCH slot, provided by periodPSFCHresource, the UE allocates the  PRBs from the  PRBs to slot   and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of .  
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool and, based on an indication by higher layers,
-	 and the  PRBs are in one sub-channel 
-	 and the  are located in one or more sub-channels from the  sub-channels 
The UE applies one cyclic shift from a cyclic shift pair to a sequence used for the PSFCH transmission [4, TS 38.211]. The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.  
A UE determines an index of a PSFCH resource for a PSFCH transmission in response to a PSSCH reception, using a sequence associated with the resource pool [4, TS 38.211], as  where  is a physical layer source ID provided by SCI format 0-2 [5, TS 38.212] scheduling the PSSCH reception,  is zero or  is the identity of the UE receiving the PSSCH as indicated by higher layers.



In the above agreement, the relation between NF i.e. the number of PRBs in the set (pre-)configured for the actual PSFCH resources, and "Z" is unclear. 
The received power of PSFCH of groupcast with HARQ feedback type 1(only NACK) could be quite larger than the received power of other cases (unicast and HARQ feedback type 2) because the NACK signals can be accumulated over the air. When multiple PSFCH are CDMed by cyclic shift and the received signal power difference are large among them, the receiver signal can be saturated among them. In order to prevent such situation, the PSFCH resources of groupcast with HARQ feedback type 1 should be separated by PRB level from other PSFCHs. For all cases, the overlap of PSFCH resources (same PRB and same cyclic shift) should be avoided as much as possible. However, if the resource NF is not enough, overlap among PSFCH would be required. 
In the current Rel.16 specification, PSFCH resource is determined by subchannel index and slot index of PSSCH with  . Different source ID and/or member ID in same subchannel number and same slot number of PSSCH are in same PRBs of PSFCH with . The amount of   would be not enough to separation of source ID and member ID. In addition, we realized  cannot separate, for example, source ID#10 for unicast and source ID #0 with member ID #10 in groupcast. It should be changed to   for more randomization.  is the maximum number of . Therefore, we propose following calculation for PSFCH defemination.
· For unicast and HARQ feedback type 2, PSFCH resource is determined by 
) mod (Z* )
Z is the (Pre-)configuration parameter to distinguish PRBs used for PSFCH for unicast/HARQ feedback type 2 and PSFCH for HARQ feedback type 1.
is * the maximum number of member ID.
 is the maximum number of .
· For HARQ feedback type 1, PSFCH resource is determined by
) mod (Z)* )+ (Z* )

Proposal 1: The PSFCH resources of groupcast with HARQ feedback type 1 should be separated by PRB level for PSFCH for other usage.
Proposal 2:  is revised to   for more randomization.  is the maximum number of .
Proposal 3: The PSFCH resources is determined by the following.
· For unicast and HARQ feedback type 2, PSFCH resource is determined by 
) mod (Z* )
Z is the (Pre-)configuration parameter to distinguish PRBs used for PSFCH for unicast/HARQ feedback type 2 and PSFCH for HARQ feedback type 1.
is  * the maximum number of member ID.
 is the maximum number of .
· For HARQ feedback type 1, , PSFCH resource is determined by
) mod (Z)* )+ (Z* )

Zone ID
According to email discussion [99-NR-02], following was concluded.
	(1) Parameters transmitted in SCI
In addition to the agreement included in R1-1911746, RAN1 made the following agreements regarding high layer parameters transmitted in SCI:
· Zone ID
· RAN1 agreed that [12] bits are used for Zone ID. 
· Resource reservation period
· A set of possible period values is the following: 0, [1:99], 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000 ms
· <= 4 bits are used in SCI to indicate a period
· An actual set of values is (pre-)configured
· Communication range requirement
· At least 4 bits are used
· Candidates at least include {50, 80, 180, 200, 350, 400, 500, 700, 1000} meters
· Indication of the use of HARQ feedback



We support to confirm the zone ID is 12 bits.
Proposal 4: 12 bits Zone ID should be confirmed.

Power control of sidelink channel
Simultaneous transmission of Uu and SL across difference carriers
We propose to support of both dynamic and semi-static power sharing between Uu and SL. 
When , dynamic power sharing is supported. When PTotal ≤ PUu + PSL, semi-static power sharing is supported. is the configured UE's total maximum transmission power. is the configured maximum sidelink transmission power. PUu is the configured maximum Uu transmission power. 
For semi-static sharing, power control for Uu and SL are independently operated.
For dynamic sharing, transmit power of sidelink transmission needs to be judged before the actual transmission because power change in the middle of a PSCCH/PSSCH should be avoided in order to prevent inaccurate reception of channel estimation, higher order modulation and MIMO reception. Depending on the available power, to drop UL and SL would be considered. In our view, detail specification on dynamic power sharing would be complicated due to the following.
· Among multiple Uu carriers, dynamic power sharing can be required for CA and DC. To consider sidelink situation further increase UE complexity further.
· Priorities assignment can be different among different operators when sidelink is shared band and Uu is licensed band.
· The priority of PUCCH is not determined. In Rel.16 URLLC, PUCCH ACK/NACK priority can be indicated by PDCCH, but it has only two levels. It is not possible to compare with the priority of logical channel for PUSCH and sidelink.
· PRACH priority is, in any way, up to UE implementation in Uu.
· In Rel.16 V2X, TX/TX overlap case needs to consider processing time restriction. To specify "processing time restriction" commonly applicable among NR Uu, NR SL, LTE Uu and LTE SL are very difficult.
Based on the above discussion, we propose following.
Proposal 5: Both dynamic and semi-static power sharing between Uu and SL are supported.
Proposal 6: The power change in the middle of a PSCCH/PSSCH should be avoided even in case of power shortage.
Proposal 7: For dynamic power sharing, how power is allocated is up to UE implementation.

Normalization of PSCCH/PSSCH power in SL-RSRP reporting
Following is the working assumption in [98-NR-12]. As shown yellow, what is the normalization bandwidth are not concluded. Both normalization per a PRB or per a sub-channel works. As power control is per PRB based equation, we propose to conclude SL-RSRP measurement is normalized with per a PRB.
	Working assumption: [98-NR-12]
· For SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH: 
· UE receiving RS for SL-RSRP measurement reports a filtered SL-RSRP (to be selected between L1-filtered SL-RSRP and L3-filtered SL-RSRP)
· The transmit power of the RS is not indicated to UE receiving RS for this purpose. 
· FFS whether to introduce additional behavior, e.g., restriction on transmit power change. 
· FFS SL-RSRP reporting signaling details (e.g., which layer signaling is used). 
· All the power above is normalized with a certain bandwidth (e.g., a PRB or a sub-channel). 
· Other alternatives can be considered in RAN1#98bis if the SL-RSRP measurement error becomes too high with this working assumption.



Proposal 8: In SL-RSRP reporting, PSCCH/PSSCH power is normalized per a PRB.

Contents of 2nd stage SCI
Following two options for 2nd SCI format were identified in the last RAN1 meeting.
	· 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.
· [bookmark: _Hlk32506135]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.



In our view, whether groupcast HARQ feedback option 1 or option 2 are not the most important point for the design of 2nd stage SCI. The 2nd stage SCI size should be minimized for broadcast to have larger coverage of the broadcast. The 2nd stage SCI size would be maximum when Tx-Rx distance-based group cast HARQ feedback option 1 are used. Therefore, we propose these two cases are separately specified as different SCI format. The 2nd SCI payload size difference among following are not so big difference. Therefore, these cases can be merged as one format.
- unicast
- groupcast HARQ feedback option 1 but not Tx-Rx distance based.
- groupcast HARQ feedback option 2 

Based on the above distinction of the format, our proposal of 2nd stage SCI formats is following. 
· SCI format 0-2a (for broadcast)
· HARQ process ID – [x] bits
· NDI – 1 bit
· RV – 2 bits
· Source ID – 8 bits
· Destination ID 16 bits
· SCI format 0-2b (for TX-RX distance-based HARQ feedback option 1)
· HARQ process ID – [x] bits
· NDI – 1 bit
· RV – 2 bits
· Source ID – 8 bits
· Destination ID – 16 bits
· Zone ID – [12] bits
· Communication range requirement – [>= 4 bits]
· SCI format 0-2c (for the other groupcast/unicast)
· HARQ process ID – [x] bits
· NDI – 1 bit
· RV – 2 bits
· Source ID – 8 bits
· Destination ID 16 bits
· CSI request – 1 bit
· HARQ feedback request (feedback-based HARQ / blind retransmission) – 1 bit
· HARQ feedback option indication (option 1 / option 2) – 1 bit
"CSI request" is only for unicast and "HARQ feedback option indication" is only for groupcast. Therefore, to separate SCI format between unicast and groupcast is alternative design choice to minimize the size but more variation of 2nd stage SCI formats are required.
Which 2nd SCI format are used is distinguished by 2nd stage SCI format field in 1st stage SCI or can be distinguished by source ID. If RAN2 discussion can be complicated by using source ID, we are ok to use 2nd stage SCI format field.
Proposal 9: 2nd stage SCI format shoudl be separated for the case of broadcast and for the case of TX-RX distance-based HARQ feedback option 1. The other cases can be merged to one 2nd stage SCI format.
Proposal 10: Which 2nd stage SCI format is sent is identified by 2nd stage SCI format field in 1st stage SCI or can be distinguished by source ID.
Conclusion
In this contribution we discussed HARQ feedback and power control of sidelink. Based on the discussions, we have following proposals,
Proposal 1: The PSFCH resources of groupcast with HARQ feedback type 1 should be separated by PRB level for PSFCH for other usage.
Proposal 2:  is revised to   for more randomization.  is the maximum number of .
Proposal 3: The PSFCH resources is determined by the following.
· For unicast and HARQ feedback type 2, PSFCH resource is determined by 
) mod (Z* )
Z is the (Pre-)configuration parameter to distinguish PRBs used for PSFCH for unicast/HARQ feedback type 2 and PSFCH for HARQ feedback type 1.
is  * the maximum number of member ID.
 is the maximum number of .
· For HARQ feedback type 1, , PSFCH resource is determined by
) mod (Z)* )+ (Z* )
Proposal 4: 12 bits Zone ID should be confirmed.
Proposal 5: Both dynamic and semi-static power sharing between Uu and SL are supported.
Proposal 6: The power change in the middle of a PSCCH/PSSCH should be avoided even in case of power shortage.
Proposal 7: For dynamic power sharing, how power is allocated is up to UE implementation.
Proposal 8: In SL-RSRP reporting, PSCCH/PSSCH power is normalized per a PRB.
Proposal 9: 2nd stage SCI format shoudl be separated for the case of broadcast and for the case of TX-RX distance-based HARQ feedback option 1. The other cases can be merged to one 2nd stage SCI format.
Proposal 10: Which 2nd stage SCI format is sent is identified by 2nd stage SCI format field in 1st stage SCI or can be distinguished by source ID.
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