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1. Introduction
The paper [1] presented in 3GPP RAN #86 meeting summarized some Rel-16 V2X remaining issues that RAN1 needs to focus on in RAN1 #100. In this paper, we discuss remaining issues for physical layer procedures and provide text proposals. Some of remaining issues related to physical layer procedures are copied in Table 1.
Table 1. Remaining issues related to Rel-16 V2X physical layer procedures
	Category
	Remaining issue in RAN1
	RAN2 impact

	PHY 
Layer
Procedure
	B1
	 Details of “when to prioritize which transmission” in case of simultaneous transmission of UL and SL across difference carriers
	Depends on the outcome of RAN1 discussion

	
	B2
	Details on PSFCH candidate resource determination
	No

	
	B3
	Whether or not to introduce restriction on the size of group in groupcast HARQ feedback option 2 
	Depends on the outcome of RAN1 discussion

	
	B4
	Details of calculating TX-RX distance for groupcast HARQ feedback option 1
	Yes

	
	B5
	Details of transmission power of PSCCH
	No

	
	B6
	How to derive reference PSSCH DMRS power for SL pathloss estimation
	No

	
	B7
	Details of sidelink CSI measurement
	No

	
	B8
	Contents of 2nd SCI format, including down-selection of the following options:
· 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.
	No



2. Prioritization of Uplink and Sidelink 
LTE V2X has a priority threshold been specified. If a sidelink transmission has priority higher than the threshold, the UE’s sidelink transmission is prioritized when sidelink transmission and uplink transmission are overlapped in time; otherwise uplink transmission is prioritized. NR V2X can simply reuse these priority rules. Note that, NR V2X has PSFCH transmissions, which can be given the same priority as the corresponding PSSCH; thus, the LTE V2X rule can also be reused for prioritization of PSFCH transmission and uplink transmission.
Proposal 1: NR sidelink reuses the priority rules specified in LTE for sidelink transmission and uplink transmission prioritization.
3. Size of Group in HARQ Feedback Option 2 
For sidelink HARQ feedback option 2, feedbacks from multiple receivers are multiplexed in FDM/CDM manner, so the feedbacks from different receivers in a group are distinguishable. Specifically, it has been agreed in RAN1 that multiple (Z) PRBs are configured for each subchannel, and for each PSFCH PRB, multiple (Y) pairs of cyclic shifts can be configured. In other words, there are totally Y*Z PSFCH resources available for each PSSCH subchannel. If a group has more than Y*Z UEs, multiple UEs would share the same PSFCH resource and thus the received PSFCHs would not be distinguishable. Therefore, the group size shall be limited to Y*Z. 
Proposal 2: For sidelink groupcast HARQ feedback option 2, the group size is limited to Y*Z.
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
16.3	UE procedure for reporting HARQ-ACK on sidelink 
<<<unchanged text omitted>>>
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, .
<<<unchanged text omitted>>>
----------------------------------------------------end text proposal for 38.213----------------------------------------------------
4. PSFCH Resource Mapping 
In RAN1#99 meeting, resource mapping rules for PSFCH transmission were agreed. According to the agreed rules, there is no limitation that PSFCH resources mapped from one PSSCH subchannel should be in one subchannel. However, this was mis-captured in the TS. We propose to revise the related descriptions in TS 38.213.
Another remaining issue is the number of PRBs for feedback transmission corresponding to a PSSCH. Two options were discussed in RAN1#99:


	· 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



For option 2, when a PSSCH transmission has larger allocation, there would be more PRBs available for the PSFCH transmission. Given the fact that the required amount of PSFCH resources depends mainly on the group size, we could not see any ground that a larger allocation of PSSCH desires a larger amount of PSFCH resources. Therefore, we propose to remove this from the agreement.
Proposal 3: Adopt the following text proposal to PSFCH resource association
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
16.3	UE procedure for reporting HARQ-ACK on sidelink 

<<<unchanged text omitted>>>
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, the  PRBs are associated with the starting subchannel and slot of the -subchannel PSSCH transmission.
-	 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.  
<<<unchanged text omitted>>>
----------------------------------------------------end text proposal for 38.213----------------------------------------------------
5. Distance-based HARQ Transmission
5.1. Tx-Rx Distance Determination
In distance based HARQ feedback transmission, a Rx UE gets only zone ID from Tx UE, so it is impossible to determined distance based on Tx UE’s accurate location (e.g., coordinates). A simple approach is, the Rx UE computes the distance assuming the Tx UE is at the center of that zone. While for Rx UE, it knows the location of itself, so it can either compute the distance assuming the Rx UE is at the center of ego zone, or compute the distance based on its actual location.
· Option 1: Tx-Rx distance is computed as distance between centers of two zones
· Option 2: Tx-Rx distance is computed as distance between center of Tx zone and actual Rx location
Fig. 1 shows the CDF of distance error for the above two options. We can see that at probability of 90%, the difference of distance errors between the two options is 4.3m for 20m zone size, and 10.8m for 50m zone size. Considering that we already have lost accuracy at transmitter (zone instead of geographical coordinates for Tx UE), it is beneficial that the actual location of Rx UE can be used for distance determination. To have consistent UE behaviors at Rx for Tx-Rx distance computation, we propose that the Option 2 is adopted for Tx-Rx distance determination.
[image: ][image: ]
Fig. 1. Distance error from zone-based distance computation,  (left) and  (right) zone size
Proposal 4a: The Tx-Rx distance is determined as distance between center of Tx UE zone and actual Rx UE location.
Another problem for zone-based distance determination is the distance ambiguity due to zone ID wraparound. Specifically, when a Rx UE receives a zone ID from a Tx, it may be difficult for the Rx UE to determine a specific geographical zone based on the ID because there are multiple zones nearby having the same zone ID indication. An example is shown in Fig. 2. Here two zone areas are shown in the figure; zone ID is unique within each zone area. For a Tx-Rx link, it is possible that a received zone ID indicates a zone within the same zone area, or a zone in different zone area. To eliminate the ambiguity, the Rx UE can always assume the Tx-Rx distance is the distance from the nearest zone having the indicated zone ID. When the zone area is large enough, we expect that there would be no distance error caused by ambiguity because it is very less likely that signals from two zones having same zone ID can reach a Rx UE.


Fig. 2. An example for zone ID ambiguity
Proposal 4b: In determination of Tx-Rx distance from zone ID, the Rx UE assumes the distance is distance between the nearest zone having the indicated zone ID and the Rx UE. 
5.2. Zone ID and Communication Range Indication
For zone ID indication, RAN1 has discussed the possibility of using a 12-bit parameter carried by second stage SCI. We could not see any problem with this payload. Therefore, we propose to adopt this parameter size in RAN1. 
Proposal 4c: Bits number for zone ID indication in SCI-2 is 12.
For distance based HARQ feedback transmission, communication range is indicated in second stage SCI. The agreed communication range values in RAN1 were based on application requirement. However, the distribution of range values is not even. Also, considering the requirement to potential enhancement in future releases, we propose to dedicate 5 bits in SCI-2 for communication range indication.
Proposal 4d: The communication range candidates include {20, 50,80,100, 120,150, 180, 200, 220, 250, 270, 300, 320, 350, 370, 400, 420, 450, 480, 500, 550, 600, 700, 1000, Spare, Spare, Spare, Spare, Spare, Spare, Spare, Spare} meters.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
[bookmark: _Toc29326640][bookmark: _Toc29327790]8.4.1.1	SCI format 0-2
<<<unchanged text omitted>>>
· Zone ID – [x] 12 bits as defined in clause x.x.x of [6, TS 38.214].
· Communication range requirement – [4] 5 bits as defined in clause x.x.x of [6, TS 38.214]
<<<unchanged text omitted>>>
----------------------------------------------------end text proposal for 38.212----------------------------------------------------
6. PSCCH Transmission Power 
In NR V2X, PSCCH is TDM/FDM multiplexed with PSSCH; depending on configuration, 2 or 3 OFDM symbols will have PSCCH multiplexed. Given the TDM/FDM multiplexing, it is desired that transmission power is the same for symbols with and without PSCCH, the fluctuation of transmission power across symbols can thus be avoided. Therefore, we propose that PSCCH transmission shares the power control mechanisms of PSSCH.
Proposal 5: Adopt the following text proposal on PSCCH transmission power
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
[bookmark: _Toc29894879][bookmark: _Toc29899178][bookmark: _Toc29899596][bookmark: _Toc29917332]16.2.2	PSCCH
A UE applies the determined transmission power  in 16.2.1 to transmission of the corresponding PSCCH in the PSSCH transmission occasion . 
<<<unchanged text omitted>>>
----------------------------------------------------end text proposal for 38.213----------------------------------------------------
7. Contents of Second SCI Format 
For the two groupcast modes, the HARQ feedback mechanisms are different. One remaining issue is the determining of feedback option. Specifically, the following options were discussed:
· 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.
 
Note that, the parameters needed for the two feedback options are different, since communication range and location indication are not needed for feedback option 2. Considering the SCI payload, it is beneficial that two different SCI formats are specified for the two feedback options, so there would be significant overhead reduction when feedback option 2 is configured. Then the first stage SCI will indicate which second stage SCI format is used. More details can be found in another paper [2].
Proposal 6: Adopt the following text proposal to define second stage SCI format. Also proposed in [2] 
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.1.2	SCI format 0-2B
SCI format 0-2B is used for the decoding of PSSCH for type 1 groupcast.
The following information is transmitted by means of the SCI format 0-2B:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
-	Zone ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	Communication range requirement – [4] bits as defined in clause x.x.x of [6, TS 38.214].
8.4.1.3	SCI format 0-2C
SCI format 0-2C is used for the decoding of PSSCH for type 2 groupcast.
The following information is transmitted by means of the SCI format 0-2C:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
----------------------------------------------------end text proposal for 38.212----------------------------------------------------
8. Conclusions 
In this contribution, remaining issues in sidelink physical layer procedures are discussed. 
Proposal 1: NR sidelink reuses the priority rules specified in LTE for sidelink and uplink prioritization.
Proposal 2: For sidelink groupcast HARQ feedback option 2, the group size is limited to Y*Z.
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
16.3	UE procedure for reporting HARQ-ACK on sidelink 
<<<unchanged text omitted>>>
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, .
<<<unchanged text omitted>>>
----------------------------------------------------end text proposal for 38.213----------------------------------------------------
Proposal 3: Adopt the following text proposal to PSFCH resource association
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
16.3	UE procedure for reporting HARQ-ACK on sidelink 

<<<unchanged text omitted>>>
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, the  PRBs are associated with the starting subchannel and slot of the -subchannel PSSCH transmission.
-	 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.  
<<<unchanged text omitted>>>
----------------------------------------------------end text proposal for 38.213----------------------------------------------------

Proposal 4a: The Tx-Rx distance is determined as distance between center of Tx UE zone and actual Rx UE location.
Proposal 4b: In determination of Tx-Rx distance from zone ID, the Rx UE assumes the distance is distance between the nearest zone having the indicated zone ID and the Rx UE.
Proposal 4c: Bits number for zone ID indication is fixed to 12 bits.
Proposal 4d: The communication range candidates include {20, 50,80,100, 120,150, 180, 200, 220, 250, 270, 300, 320, 350, 370, 400, 420, 450, 480, 500, 550, 600, 700, 1000, Spare, Spare, Spare, Spare, Spare, Spare, Spare, Spare} meters.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.1.1	SCI format 0-2
<<<unchanged text omitted>>>
· Zone ID – [x] 12 bits as defined in clause x.x.x of [6, TS 38.214].
· Communication range requirement – [4] 5 bits as defined in clause x.x.x of [6, TS 38.214]
<<<unchanged text omitted>>>
----------------------------------------------------end text proposal for 38.212----------------------------------------------------
Proposal 5: Adopt the following text proposal on PSCCH transmission power
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
16.2.2	PSCCH
A UE applies the determined transmission power  in 16.2.1 to transmission of the corresponding PSCCH in the PSSCH transmission occasion . 
<<<unchanged text omitted>>>
----------------------------------------------------end text proposal for 38.213----------------------------------------------------
Proposal 6: Adopt the following text proposal to define second stage SCI format. Also proposed in [2] 
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.1.2	SCI format 0-2B
SCI format 0-2B is used for the decoding of PSSCH for type 1 groupcast.
The following information is transmitted by means of the SCI format 0-2B:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
-	Zone ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	Communication range requirement – [4] bits as defined in clause x.x.x of [6, TS 38.214].
8.4.1.3	SCI format 0-2C
SCI format 0-2C is used for the decoding of PSSCH for type 2 groupcast.
The following information is transmitted by means of the SCI format 0-2C:
-	HARQ Process ID – [x] bits as defined in clause x.x.x of [6, TS 38.214].
-	New data indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-	Redundancy version – 2 bits as defined in clause x.x.x of [6, TS 38.214].
-	Source ID – 8 bits as defined in clause x.x.x of [6, TS 38.214].
-	Destination ID – 16 bits as defined in clause x.x.x of [6, TS 38.214].
-	PSFCH overhead indicator – 1 bit as defined in clause 8.1.3.2 of [6, TS 38.214].
----------------------------------------------------end text proposal for 38.212----------------------------------------------------
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