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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



Second-stage SCI Formats
RAN1 has agreed that some signaling fields are applicable to one cast type, but not another. For example, CSI reporting is only applicable to unicast transmissions and distance-based feedback fields are only applicable to groupcast option 1:
Agreement:
· For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.
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.
Working assumption:
· For unicast, the following CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism assuming no more than 4-port:
· CQI
· RI
· PMI
· CSI reporting can be enabled and disabled by configuration.
· It is supported to configure a subset of the above metric for CSI reporting.
· There is no standalone RS transmission dedicated to CSI reporting in Rel-16
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
Discuss details during WI phase

Beyond indicating in SCI whether feedback option 1 or option 2 is used, it is also important to indicate whether unicast or another cast type was used to ensure accurate NAK reporting when a TB is not successfully decoded for unicast and groupcast option 2. This stems from the ID filtering a UE performs to determine whether it is the intended recipient of a transmission or not. This filtering is described in [5] and the relevant details are summarized below:
· For groupcast and broadcast communications, the receiver UE compares the received destination ID with the destination ID for the group.
· For unicast communications, the receiver UE compares the received destination ID with its own source ID and compares the received source ID with the destination IDs for the unicast links it is participating in.
The UE uses this ID filtering to determine whether it needs to transmit HARQ-ACK or not. When the TB is successfully decoded, the MAC PDU header includes all necessary information (cast type and IDs) that enable the UE to perform the correct action: transmit ACK if it is the intended recipient (unicast or groupcast option 2) or not transmit HARQ-ACK at all if it is not the intended recipient. 
When the TB is not decoded successfully, the recipient UE must rely only on received SCI and on the L1 IDs for this operation. Without indication in SCI whether the transmission is unicast or not, the UE cannot know which ID filtering operation to apply. The result is that the safest possible behavior that can be specified in this case would be to send NAK if either the groupcast filter passes or the unicast filter passes, increasing the number of NAKs and retransmissions. On the other hand, if cast type is known from SCI, the UE would only NAK when the appropriate filter passes, avoiding superfluous retransmissions.
[bookmark: _Toc37430437]Observation 1: Distinguishing cast type from SCI content enables accurate NAK reporting for unicast and groupcast option 2.
Since SCI format 1-0 will already include an SCI-2 format indicator [2], the simplest method to implement the agreement on feedback option type and to distinguish unicast from groupcast option 2 is to provide different SCI-2 formats for the different cast types and feedback options. In this case, each format also includes only the fields relevant to that cast type and feedback option.
[bookmark: _Toc32606922][bookmark: _Toc37430432]Proposal 1: Adopt the following text proposal providing different SCI-2 formats with appropriate fields for the different cast types in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.1.1	SCI format 0-2A
SCI format 0-2A is used for the decoding of PSSCH for broadcast.
The following information is transmitted by means of the SCI format 0-2A:
-	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].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates type 1 groupcast as defined in clause x.x.x of [6, TS 38.214], the following fields are present:
-	Zone ID – 12 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]
8.4.1.2	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].
-	Zone ID – 12 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].
8.4.1.1	SCI format 0-2D
SCI format 0-2D is used for the decoding of PSSCH for unicast.
The following information is transmitted by means of the SCI format 0-2D:
-	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].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------
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.
[bookmark: _Toc37430433]Proposal 2: NR sidelink reuses the priority rules specified in LTE for sidelink transmission and uplink transmission prioritization.
CSI Report Latency and Priority
In NR sidelink, CSI reporting is only performed for unicast transmissions and the CSI report is a MAC-CE. This implies that the unicast link and associated LCH(s) are already established, and that the CSI report will be sent using one of those LCHs. Therefore, the CSI report should follow the PDB and the priority of the LCH. The choice of which LCH to use could be left to UE implementation so that the UE can pick an LCH with low PDB or one with an imminent SL-SCH transmission. The details of how to perform this are in the domain of RAN2.
[bookmark: _Toc37430434]Proposal 3: Details of assigning a CSI report to an LCH are left up to RAN2. 
Feedback Request Indicator
RAN1 made a working assumption [7] that SCI explicitly indicates whether HARQ feedback is requested for a given PSSCH transmission
Working assumption:
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.
The field is missing from the SCI format description in TS 38.212 [2].
[bookmark: _Toc37238162][bookmark: _Toc37430435]Proposal 4: Adopt the following TP to include the feedback request indicator in the SCI format in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.3.1.1	SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
<<<unchanged text omitted>>>
-	Time resource assignment – 5 bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise 9 bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in clause x.x.x of [6, TS 38.214].
-	Feedback request indicator – 1 bit if the higher layer parameter periodPSFCHresource is configured to a value other than 0.
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------
Feedback for Groupcast Option 1
The current RAN1 specifications leaves decision of when to send feedback up to higher layers [6]:
[bookmark: _Toc29894885][bookmark: _Toc29899184][bookmark: _Toc29899602][bookmark: _Toc29917338][bookmark: _Toc36498213]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.  
A UE may be indicated by higher layers to not transmit a PSFCH in response to a PSSCH reception [11, TS 38.321].
However, current RAN2 specifications only instructs the UE to generate acknowledgement without distinguishing between feedback options [7]:
1> if HARQ feedback is enabled by the SCI: 
2> if HARQ feedback corresponding to this TB is configured with [a separate PSFCH resource]; or 
2> if HARQ feedback corresponding to this TB is configured with [a shared PSFCH resource] and the communication range calculated with the location information of the associated Sidelink transmission information according to TS 38.331 is smaller or equal to the communication range indicated in the associated Sidelink transmission: 
3> instruct the physical layer to generate acknowledgement(s) of the data in this TB. 
An update to specification is necessary to define that HARQ-ACK information in groupcast option 1 includes only NACK.
[bookmark: _Toc37430436]Proposal 5: Adopt the following TP to define that HARQ-ACK information in groupcast option 1 includes only NACK
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
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. For groupcast with feedback option 1, HARQ-ACK information includes only NACK.
-----------------------------------------------------end text proposal for 38.213-----------------------------------------------------
Conclusions 
Observation 1: Distinguishing cast type from SCI content enables accurate NAK reporting for unicast and groupcast option 2.

Proposal 1: Adopt the following text proposal providing different SCI-2 formats with appropriate fields for the different cast types in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.4.1.1	SCI format 0-2A
SCI format 0-2A is used for the decoding of PSSCH for broadcast.
The following information is transmitted by means of the SCI format 0-2A:
-	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].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
If the 2nd-stage SCI format field in the corresponding SCI format 0-1 indicates type 1 groupcast as defined in clause x.x.x of [6, TS 38.214], the following fields are present:
-	Zone ID – 12 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]
8.4.1.2	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].
-	Zone ID – 12 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].
8.4.1.1	SCI format 0-2D
SCI format 0-2D is used for the decoding of PSSCH for unicast.
The following information is transmitted by means of the SCI format 0-2D:
-	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].
-	CSI request – 1 bit as defined in clause x.x.x of [6, TS 38.214].
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------

Proposal 2: NR sidelink reuses the priority rules specified in LTE for sidelink transmission and uplink transmission prioritization.

Proposal 3: Details of assigning a CSI report to an LCH are left up to RAN2.

Proposal 4: Adopt the following TP to include the feedback request indicator in the SCI format in TS 38.212.
----------------------------------------------------begin text proposal for 38.212----------------------------------------------------
8.3.1.1	SCI format 0-1
SCI format 0-1 is used for the scheduling of PSSCH and 2nd-stage-SCI on PSSCH 
The following information is transmitted by means of the SCI format 0-1:
<<<unchanged text omitted>>>
-	Time resource assignment – 5 bits when the value of the higher layer parameter maxNumResource is configured to 2; otherwise 9 bits when the value of the higher layer parameter maxNumResource is configured to 3, as defined in clause x.x.x of [6, TS 38.214].
-	Feedback request indicator – 1 bit if the higher layer parameter periodPSFCHresource is configured to a value other than 0.
-----------------------------------------------------end text proposal for 38.212-----------------------------------------------------

Proposal 5: Adopt the following TP to define that HARQ-ACK information in groupcast option 1 includes only NACK
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
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. For groupcast with feedback option 1, HARQ-ACK information includes only NACK.
-----------------------------------------------------end text proposal for 38.213-----------------------------------------------------
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