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In this contribution, we provide our views on the remaining details of physical layer procedure for sidelink and some Text Proposals to rectify some missing or incorrectly captured agreements in Rel-16 specifications. 
Sidelink groupcast
In RAN1 #99 [3], the following working assumption was made:
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).
· Note: RAN1 assumes that the member ID M is an integer between 0 and X-1.
We will discuss the remaining issues related to HARQ for sidelink groupcast.
Member ID for sidelink groupcast
According to TS 38.213, a UE determines an index of a PSFCH resource for a PSFCH transmission in response to a PSSCH reception, as  where  is a physical layer source ID provided by SCI format 0-2 and  is zero or  is the identity of the UE receiving the PSSCH as indicated by higher layers . However,  is not properly defined in TS 38.213. Based on RAN1 #99 assumption,  should be defined as an integer value in the range , where X is the group size provided by higher layer. Since  is provide by NAS layer, it is better to cite a reference to SA2 specification where it is defined, i.e. TS 23.287, for better undemanding.
Proposal 1: Define  is an integer value in the range , where X is the group size provided by higher layer.
We provide the Text Proposal for TS 38.213, as following:

-------------------------------- Start of 38.213Text Proposal ----------------------------------------
< Unchanged parts are omitted >
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[16]	3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
[17]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support; Vehicle-to-Everything (V2X) services".
< Unchanged parts are omitted >
16.3	UE procedure for reporting HARQ-ACK on sidelink
< Unchanged parts are 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 member identity in a group as defined in [16, TS 23.287.], and  is an integer in the range  and  is the group size,of the UE receiving the PSSCH as indicated by higher layers.
< Unchanged parts are omitted >
------------------------------------------ End of Text Proposal -----------------------------------

Without the proposed changes, member ID is not properly defined and a UE cannot determine the index of a PSFCH in response to a PSSCH reception.
Sidelink groupcast with HARQ feedback option 1
The aim of sidelink groupcast with HARQ feedback option 1 is to ensure the reliability of the groupcast receivers belong to certain distance range. It is a tradeoff between the HARQ feedback resources cost and the performance of the sidelink groupcast. If there is no distance information for sidelink groupcast with HARQ feedback option 1, each of the groupcast receivers that can receive the related PSCCH will feedback NACK when corresponding PSSCH is not correctly decoded. The remote UEs will fail to receive the groupcast transmission with rather high probability since they are far away from the transmitting UE. Then, the remote UEs will frequently feedback NACK to the transmitter which causes unnecessary retransmissions, as shown in Figure 1.
[image: ]
[bookmark: _Ref39856022]Figure 1 Sidelink groupcast with HARQ feedback option 1 without distance information
Moreover, sidelink groupcast with HARQ feedback option 1 is connection-less link which means that the transmitter does not know each specific receiver. If there is no distance information, such groupcast transmission will be uncontrollable and its transmission performance cannot be guaranteed. Note that if the distance information is available, the transmitter can at least properly adjust the transmission power or MCS based on the range requirement. 
Proposal 2: Existing agreements to associate HARQ feedback option 1 with distance information are sufficient.
HARQ feedback for sidelink
In RAN1#100-b-e [4], the following agreement regarding HARQ feedback for sidelink was achieved:
Agreements: Down-select one out of the following for the indication of HARQ feedback enable/disable:
· Option 1: This indication is conveyed in the 1st SCI.
· Option 2: This indication is conveyed in the 2nd SCI.
· Option 2-1: This indication is present both in 2nd SCI format A and B.
· Option 2-2: This indication is present in 2nd SCI format B but not in 2nd SCI format A.
Apart from the function of indicating whether HARQ feedback is used to the receiver, this bit can also be used by a sensing UE to determine whether a reservation in SCI is for HARQ feedback based retransmission or blind retransmission. For HARQ feedback based retransmission, Tx UE can release the reserved resource if it receives an ACK, but the resource for blind retransmission cannot be released.  Therefore, to guarantee the less interference on blind retransmission, the priorities associated to these two types of reservations should be considered differently, so that a sensing UE need treat a blind retransmission reservation as having a higher priority than a HARQ-based reservation when their signaled priority values in SCI are the same. 
In our view, given that all the existing sensing information is located in 1st SCI, and the information of HARQ feedback enable/disable can also be exploited to improve sensing performance in Mode 2, this one-bit payload bit should also be included in the 1st stage SCI to allow the other sensing UE using this information to improve their sensing and selection procedure.
Proposal 3: The indication of HARQ feedback enable/disable for the corresponding PSSCH transmission is a field in the 1st stage SCI.
A proposed text for this correction is provided as follows for Section 16.3 of TS 38.213 [5].

------------------------------------------Start of 38.213 Text Proposal ------------------------------
< Unchanged parts are omitted >
16.3	UE procedure for reporting HARQ-ACK on sidelink
< Unchanged parts are omitted >
A UE may be indicated by higher layers to not transmit a PSFCH in response to a PSSCH reception [11, TS 38.321].
If a UE receives a PSSCH in a resource pool and a ZYX “HARQ feedback request” field in a SCI format 0_2 1-A scheduling the PSSCH reception indicates to the UE to report HARQ-ACK information for the PSSCH reception [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. The UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception.
< Unchanged parts are omitted >
------------------------------------------ End of Text Proposal -----------------------------------

Remaining details of two 2nd-stage SCI formats
Regarding the 2nd-stage SCI formats, the following agreements were achieved in RAN1#100-b-e [4]:
Agreements: One SCI format is defined as follows:
· This format does not include Zone ID or Communication range requirement.
· This format is used when the following HARQ operations are in use 
· No HARQ feedback
· HARQ-ACK information includes ACK or NACK
· FFS: how to determine M_ID in the equation for the PSFCH resource index 
· Option 1: Based on L1 ID(s)
· Option 2: An explicit indication in SCI
· FFS: HARQ-ACK information includes only NACK
≪Note: This SCI format has been specified in TS 38.212 as SCI format 2-A≫.

Agreements: One SCI format is defined as follows:
· This format includes Zone ID and Communication range requirement.
· This format is used when the following HARQ operations are in use
· HARQ-ACK information includes only NACK
· FFS: No HARQ feedback
≪Note: This SCI format has been specified in TS 38.212 as SCI format 2-B≫

As discussed in section 3, the enable and disable of HARQ is indicated in 1st-stage SCI. When HARQ is disabled, RX UE does not need Zone ID and Communication range requirement information (16 bits in total), thus in this case SCI format 2-B will not be used, i.e. SCI format 2-A is used.
Proposal 4: When HARQ is disabled as indicated in 1st-stage SCI, only SCI format 2-A is used.
For SCI format 2-B, which can be used for both HARQ-enabled and HARQ-disabled operation, i.e. unicast (with or without HARQ), groupcast with HARQ feedback option 2 or without HARQ and broadcast. 
On the other hand, as discussed in Section 2.2, groupcast with HARQ feedback option 1 without distance information is not supported. SCI format 2-A cannot be used when HARQ-ACK information includes only NACK since the SCI format 2-A does not contain zone ID or communication range requirement.
Proposal 5: When HARQ-ACK information includes only NACK, only SCI format 2-B is used.
For SCI format 2-A, a TX UE needs additionally to inform a RX UE which HARQ feedback behavior is expected, i.e. the RX UE should know whether to transmit PSFCH based on M_ID = 0 for unicast or based on M_ID provided by higher layer for HARQ feedback option 2.
Proposal 6: Member ID indicator is introduced in SCI format 2-A to indicate RX UE to transmit PSFCH based on M_ID = 0 or M_ID provided by higher layer.

---------------------------------- Start of 38.214 Text Proposal --------------------------
[bookmark: _Toc29326640][bookmark: _Toc29327790][bookmark: _Toc36045980][bookmark: _Toc36046240][bookmark: _Toc36046386]<Unchanged parts omitted>
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, or when there is no feedback of HARQ-ACK information.
The following information is transmitted by means of the SCI format 2-A:
-	HARQ Process ID – [x] bits as defined in clause 16.4 of [5, TS 38.213].
-	New data indicator – 1 bit as defined in clause 16.4 of [5, TS 38.213].
-	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 8.2.1 of [6, TS 38.214].
-	Member ID indicator – 1 bit as defined in clause x.x.x of [6, TS 38.214]
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Simultaneous multiple PSFCH transmissions
In RAN1#100-b-e [4], the following agreements regarding PSFCH were achieved:
Agreements:
When the UE supports up to Nmax,psfch simultaneous PSFCH transmissions in a PSFCH TX occasion and UE have Nreq PSFCHs to be transmitted in a given PSFCH TX occasion, the UE selects N PSFCHs for actual transmission with ascending order of the priority in a PSFCH TX occasion as follows: 
· Case 1: When Nreq<=Nmax,psfch and  is (pre-)configured,
· Case 1-1: N=Nreq if the sum of  for the Nreq PSFCHs is smaller than or equal to  determined for the Nreq PSFCH transmissions.
· Case 1-2: Otherwise, N is up to UE implementation under N >= X >= 1.
· Case 2: When Nreq>Nmax,psfch and  is (pre-)configured, the UE firstly selects Nmax,psfch PSFCHs with ascending order of the priority.
· Case 2-1: N=Nmax,psfch if the sum of  for the Nmax,psfch PSFCHs is smaller than or equal to  determined for the Nmax,psfch PSFCH transmissions.
· Case 2-2: Otherwise, N is up to UE implementation under N >= X >= 1.
· Down select X in RAN1#101-e
· Alt 1: X = max {1, the largest value which doesn’t lead to the power limited case}
· Alt 2: X= 1
· Other alternatives are not precluded.
In this section, we will discuss how to determine the value of X in the above agreement. Generally, the determination of X should consider the reliability of PSFCH and the efficiency of PSFCH. From the aspect of PSFCH reliability, the transmission power of each PSSCH should be maximum allowed value, i.e., the smaller one between PCMAX and the power determined by the downlink path-loss based power control. From the aspect of PSFCH transmission efficiency, UE should transmit as many PSFCHs as possible when UE’s PSFCH transmission capability is sufficient. Then, to achieve tradeoff between the reliability of PSFCH and the efficiency of PSFCH, we should have X = max {1, the largest value which doesn’t lead to the power limited case}.
Proposal 7: It is supported that X = max {1, the largest value which doesn’t lead to the power limited case}.
We provide the Text Proposal for TS 38.213, as following:

---------------------------------- Start of 38.213 Text Proposal --------------------------
<Unchanged parts omitted>
16.2.3	PSFCH
A UE with  scheduled PSFCH transmissions, and capable of transmitting a maximum of  PSFCHs, determines a number  of simultaneous PSFCH transmissions and a power  for a PSFCH transmission , , on a resource pool in PSFCH transmission occasion  as
-	if p0-DL-PSFCH is provided,
	 [dBm]
where
-	 is a value of p0-DL-PSFCH 
-	 is a value of alpha-DL-PSFCH, if provided; else,  
-	 as described in Clause 7.1.1 
-	if 
-	if , where  is determined for  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-	UE autonomously determines  PSFCH transmissions with ascending priority order as described in Clause 16.2.4.2 such that  where ,  is the largest integer which satisfies that , is TBD and
 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions
-	else
[bookmark: _Hlk39409839]-	the UE autonomously selects  PSFCH transmissions with ascending priority order as described in Clause 16.2.4.2
-	if , where  is determined for the  PSFCH transmissions according to [8-1, TS 38.101-1]
-	 and  [dBm] 
-	else
-  	the UE autonomously selects  PSFCH transmissions in ascending order of corresponding priority field values as described in Clause 16.2.4.2 such that  where ,  is the largest integer which satisfies that , is TBD and
-	 [dBm]
where  is determined for the  simultaneous PSFCH transmissions according to [8-1, TS 38.101-1] 
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Sidelink CSI measurement
In RAN1 #98bis [2] and RAN1#99 [3], the following agreements were achieved for SL CSI reporting:
Agreements:
· For CQI/RI reporting on PSSCH: 
· Higher layer signaling (e.g. MAC CE) is used for CQI/RI reporting
· Details up to RAN2
· SL CQI/RI measurement and derivation are based on the existing physical layer procedure for Uu
· Sidelink CSI-RS configuration for CSI reporting for unicast is given by PC5-RRC configuration from the UE transmitting the sidelink CSI-RS
· Selection of sidelink CSI-RS configuration is up to TX UE.
Furthermore, SL CSI reference resource was defined in RAN1#100-b-e [4]:
Agreements:
The time and frequency location of the SL CSI reference resource is determined as follows:
· For a given CSI trigger, CSI reference resource in time domain is the slot where the CSI trigger is received
· For a given CSI trigger, CSI reference resource in frequency domain is the PRBs scheduled for the PSSCH in the CSI reference resource slot
CQI table for CSI measurement
According to [2], SL CSI measurement is based on the existing Uu procedure. In Rel-15 NR Uu, there are 3 candidate CQI tables and the gNB configures a CQI table with CSI report configuration through RRC. As such, to calculate SL CQI/RI, CQI table should also be configured in NR V2X. We see two options:
-	Option 1: The TX UE configures a CQI table with PC5-RRC.
-	Option 2: One CQI table is (pre-)configured for a resource pool.
Recall that the CQI tables in NR Uu correspond to different BLER requirements, hence the TX UE is better able to select the proper CQI table based on its service type, e.g., sidelink URLLC. Otherwise, there will tend to be segregation of particular services into resource pools, requiring inefficient dimensioning of the system. In this sense, (pre-)configuration of CQI table per resource pool is not preferred, and we support option 1, noting that it is already agreed that the SL CSI-RS configuration will be signaled via TX UE over PC5-RRC.
Proposal 8: For SL CSI reporting, the TX UE configures a CQI table from those supported in Rel-15 NR Uu for the RX UE with PC5-RRC.
A proposed text for this correction is provided for Section 8.5.2.1.1 of TS 38.214 [8].

---------------------------------- Start of 38.214 Text Proposal --------------------------
<Unchanged parts omitted>
8.5.2.1.1	Channel quality indicator (CQI)
The UE shall derive CQI as specified in section 5.2.2.1, with the following changes
-	PDSCH replaced by PSSCH
-	uplink slot replaced by sidelink slot
-	downlink physical resource blocks replaced by sidelink physical resource blocks
-	Transport Block Size determination according to Clause 8.1.3.2
-	CSI reference resource according to TODO
-	interference measurements are not supported
-	sub-band differential CQI is not supported
-	the higher layer parameter cqi-Table in CSI-ReportConfig replaced by the higher layer parameter cqi-Table in sl-CSI-Config-r16
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Based on the configured CQI table, the RX UE is expected to calculate the CQI and RI when CSI measurement is triggered by the TX UE. In our view, the MCS table does not need to be specified for CQI calculation. The conversion from CQI to MCS is based on TX UE implementation, as in NR Uu.
CSI reference resource definition
In RAN1#100-b-e, the definition of CSI reference resource has been determined. Nonetheless, the RX UE further needs to know how to derive the CQI index in the reference resource. In NR Uu, some principles are provided. Most of them can be reused, and the remaining should be adjusted to sidelink. From our view, the adjustments at least include the following aspects:
-	When determining the PSCCH location and overhead, the AGC symbol should be considered. It is recommended to refer to the duplicated symbol text in 3GPP TS 38.211[12].
-	When determining the PSSCH symbol duration, the SL slots with and without PSFCH should both be considered. It is worth noting that the RX UE is required to calculate the CQI for the CSI reference resource. If the time-domain CSI reference resource corresponds to a slot with PSFCH, the PSFCH overhead is better to be considered at both the RX UE and the TX UE.
-	As for the 2nd-stage SCI, recall that it is confined in PSSCH, hence the corresponding overhead should be ignored when calculating the CQI. 
-	For the number of DMRS symbol, we propose to use the exact number indicated in the activating/ triggering 2nd-stage SCI. Notably, NR Uu assumes that the PDSCH symbols are not containing DM-RS. It is intuitive that the RX UE should assume that the PSSCH symbols do not contain DM-RS in NR SL. In this regard, we think the number of DMRS symbol is more likely to be used to adjust the CQI result instead of impacting the peak data rate.
Based on the discussions above, we provide the further details on definition of SL CSI reference resource as below.
-	The first symbol is occupied by duplicated symbol according to Clause 8.2.1 of [4, TS 38.211].
-	The first m symbols after the duplicated symbol in the first n physical resource blocks are occupied by control signaling, where m is indicated by the higher parameter sl-TimeResourcePSCCH, and n is indicated by the higher layer parameter sl-FreqResourcePSCCH.
-	If the reference resource includes PSFCH, the number of PSSCH and DM-RS symbols is x-5, where x is indicated by the higher layer parameter sl-LengthSymbols, otherwise the number of PSSCH and DM-RS symbols is x-2.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception.
-	The bandwidth as configured for PSSCH reception.
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception.
-	No resource elements used by primary or secondary sidelink synchronization signals or PSBCH.
-	Redundancy Version 0.
-	The ratio of PSSCH EPRE to sidelink CSI-RS EPRE is as given in Clause 8.2.1.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume no REs allocated for the 2nd stage SCI.
-	Assume the number of DM-RS symbols is y, where y is indicated by the control information DMRS pattern in the activating/triggering 2nd-stage SCI and the higher layer parameter TimePatternPsschDmrs.
-	Assume the PSSCH symbols do not contain DM-RS.
Another issue is that the PMI is not supported by SL CSI. CQI is calculated conditioned on the reported PMI in NR Uu, the RX UE needs PMI assumption to derive the CQI. To address this issue, we propose that the RX UE assumes the PSSCH precoding matrix is the identity matrix. This is practical as the precoding matrix of physical sidelink shared channel equals the identity matrix according to clause 8.3.1.4 of 3GPP TS 38.211 [12]. 
Proposal 9: For SL CSI reporting, the RX UE calculates the CQI conditioned on the identity precoding matrix.
A proposed text for this correction is provided for Section 8.5.2.1.1 of TS 38.214 [8]. 

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
8.5.2.1.1	Channel quality indicator (CQI)
The UE shall derive CQI as specified in section 5.2.2.1, with the following changes
-	PDSCH replaced by PSSCH
-	uplink slot replaced by sidelink slot
-	downlink physical resource blocks replaced by sidelink physical resource blocks
-	Transport Block Size determination according to Clause 8.1.3.2
-	CSI reference resource according to Clause 8.5.2.3TODO
-	interference measurements are not supported
-	sub-band differential CQI is not supported
8.5.2.2	Reference signal (CSI-RS)
The UE can be configured with one CSI-RS pattern as indicated by the higher layer parameters TBD.
Parameters for which the UE shall assume non-zero transmission power for CSI-RS are configured according to clause 8.2.1.
8.5.2.3	CSI reference resource definition
The CSI reference resource in sidelink is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of sidelink physical resource blocks containing the sidelink CSI-RS to which the derived CSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in sidelink slot n is defined by a single sidelink slot nCSI_ref where nCSI_ref is the same sidelink slot as the corresponding CSI request.
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving RI
-	The first symbol is occupied by duplicated symbol according to Clause 8.2.1 of [4, TS 38.211].
-	The first m symbols after the duplicated symbol in the first n physical resource blocks are occupied by control signaling, where m is indicated by the higher parameter sl-TimeResourcePSCCH, and n is indicated by the higher layer parameter sl-FreqResourcePSCCH.
-	If the reference resource includes PSFCH, the number of PSSCH and DM-RS symbols is x-5, where x is indicated by the higher layer parameter sl-LengthSymbols, otherwise the number of PSSCH and DM-RS symbols is x-2.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception.
-	The bandwidth as configured for PSSCH reception.
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception.
-	No resource elements used by primary or secondary sidelink synchronization signals or PSBCH.
-	Redundancy Version 0.
-	The ratio of PSSCH EPRE to sidelink CSI-RS EPRE is as given in Clause 8.2.1.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume no REs allocated for the 2nd-stage SCI.
-	Assume the number of DM-RS symbols is y, where y is indicated by the “DMRS pattern” field in the activating/triggering 2nd-stage SCI.
-	Assume the PSSCH symbols do not contain DM-RS.
-	The PSSCH transmission scheme where the UE may assume that PSSCH transmission would be performed with up to 2 transmission layers. For CQI calculation, the UE should assumes that PSSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1], as given by

where  is a vector of PSSCH symbols from the layer mapping defined in Clause 8.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports,  is the identity matrix.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Based on the CSI reference resource, the RX UE shall derive the channel measurements for computing CSI value based on the SL CSI-RS no later than the CSI reference resource.
UL-SL prioritization
In RAN1#100bis, the following agreements were achieved:
	Agreements: 
For prioritization between PSFCH and UL TX,
· The priority of PSFCH TX is the highest priority of the associated PSCCH/PSSCH
· When the overlapping UL TX other than PUCCH carrying SL HARQ reporting,
· when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of SL-TX is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
· Additionally, PRACH and PUSCH scheduled by RAR UL grant are always prioritized.
For prioritization between S-SSB and UL TX,
· The priority of S-SSB is equal to the (pre-)configured priority introduced for in-device coexistence.
· when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of SL-TX is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
· Additionally, PRACH and PUSCH scheduled by RAR UL grant are always prioritized.
· When PUCCH carrying SL HARQ reporting overlaps with SL TX,
· The one with a higher priority is transmitted.
· The priority of PUCCH carrying SL HARQ reporting is the highest priority of the associated PSFCH
·  (Working assumption) For handling the case where more than one SL and UL transmissions overlap, adopt the following principle
· For more than one SL transmissions overlapping with a UL transmission, the highest priority of SL transmissions is used for the prioritization.
· For more than one UL transmissions overlapping with a SL transmission, the highest priority of UL transmissions is used for the prioritization.
· FFS details


In the following, we address the FFS from last meeting. Recall that an agreement has been made during RAN1#98b email discussion that “No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16”. Therefore, after dealing with UL-SL prioritization, there still exists a collision between PUCCH with SL HARQ-ACK and any other UL transmissions (e.g., PUCCH or PUSCH), as shown in Figure 2. This also need to be handled.
 [image: ]
[bookmark: _Ref40195411][bookmark: _Ref39753662][bookmark: _Ref40254151]Figure 2 Collision between UL transmission and SL transmission
If PUCCH with SL HARQ-ACK overlaps with PUSCH w/o UCI, the SL HARQ-ACK can be multiplexed in the PUSCH. Otherwise, the UL-SL prioritization rule between UL transmission and SL transmission of SL HARQ-ACK (i.e., PSFCH) can be re-purposed. When the overlaying UL TXs include both PUCCH with UCI and PUSCH w/o UCI, the comparison between PUCCH with SL HARQ-ACK and PUCCH with UCI can be performed first, then followed by multiplexing with PUSCH w/o UCI. This is to be consistent with NR Uu rule made in the RAN1#97 meeting, in which the UCI multiplexing between PUCCHs is performed first, then followed by multiplexing with PUSCH.  
	Conclusion:
For the issue raised in the draft CR R1-1906302, the intended UE behavior per specification is commonly understood as follows:
· For UCI multiplexing, within a PUCCH group, on PUSCH, the following two steps are performed with step 1 first, then followed by step 2:
· Step 1: UCI in overlapped PUCCH transmissions is multiplexed into one PUCCH resource (resource Z) on PCC. This step is done per PUCCH slot. 
· Step 2: UCI, that doesn’t include SR, in Z is multiplexed into one PUSCH, if Z overlaps with at least one PUSCH, following the priorities (sequentially from high to low) as listed below.
· First priority: PUSCH with A-CSI as long as it overlaps with Z
· Second priority: earliest PUSCH slot(s) based on the start of the slot(s)
· If there are still multiple PUSCHs overlap with Z in the earliest PUSCH slot(s), follow the following priorities (sequentially from high to low)
· Third priority: Dynamic grant PUSCHs > configured grant PUSCHs PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH
· Fourth priority: PUSCHs on CC serving cell with smaller CC serving cell index > PUSCHs on CC serving cell with larger CC serving cell index
· Fifth priority: Earlier PUSCH transmission > later PUSCH transmission 
Note: The clarification applies to both cases with the same (except the second priority part) and different numerologies among PUCCH and PUSCHs.



Proposal 10: When PUCCH with SL HARQ-ACK overlaps with other UL transmissions, processing rule is purposed as follows:
· When the overlapping UL TX is PUCCH or PUSCH without UL-SCH,
· when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of PSFCH associated with the PUCCH with SL HARQ-ACK is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
· When the overlapping UL TX is PUSCH with UL-SCH only, SL HARQ-ACK report is multiplexed in the PUSCH.
· When overlapping with multiple UL TXs, the prioritization between PUCCHs is performed first, then followed by multiplexing/prioritization with PUSCH. 
Based on the above proposals, a proposed text for this correction is provided for Section 16.2.4.3.1 of TS 38.213.

----------------------------- Start of 38.213 Text Proposal--------------------------------
<Unchanged parts omitted>
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions
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.
A priority of S-SS/PSBCH block transmission is provided by sl-SSB-PriorityNR.
For more than one SL transmissions overlapping with a UL transmission, the highest priority of SL transmissions is used for the prioritization. For more than one UL transmissions overlapping with a SL transmission, the highest priority of UL transmissions is used for the prioritization.
For prioritization between PSFCH/S-SS/PSBCH block transmission 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 has higher priority than the UL transmission if a smallest priority value of the SL transmission(s) is smaller than sl-PriorityThresholdULURLLC; otherwise, the UL transmission has higher priority than the SL transmission
-	else
-	the UL transmission has higher priority than the SL transmission
-	else
-	the SL transmission has higher priority than the UL transmission if the smallest priority value of the SL transmission(s) is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission
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 PUCCH transmission with a sidelink HARQ-ACK information report or a PUSCH transmission with sidelink HARQ-ACK information report but without UL-SCH has higher priority than a SL transmission if a priority value of the PUCCH is smaller than a priority value of the SL transmission. The priority value of the PUCCH transmission is as described in Clause 16.5 and is the smallest priority value for a PSFCH with HARQ-ACK information included in the HARQ-ACK information report. If the priority value of the PUCCH transmission is larger than the priority value of the SL transmission, the SL transmission has higher priority.
For prioritization between PUCCH transmission with a sidelink HARQ-ACK information report and UL transmission including PUCCH and PUSCH without UL-SCH
-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThresholdULURLLC is provided
-	the PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than the UL transmission if a smallest priority value of the associated PSFCH(s) is smaller than sl-PriorityThresholdULURLLC; otherwise, the UL transmission has higher priority than the PUCCH transmission
-	else
-	the UL transmission has higher priority than the PUCCH transmission
-	else
-	the PUCCH transmission with a sidelink HARQ-ACK information report has higher priority than the UL transmission if the smallest priority value of the associated PSFCH(s) is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the PUCCH transmission.
When a PUCCH transmission with a sidelink HARQ-ACK information report overlaps with a PUSCH with UL-SCH only, the sidelink HARQ-ACK information report is multiplexed in the PUSCH as described in Clause 16.5.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Conclusions
Based on the above discussions, we have the following proposals:
Proposal 1: Define  is an integer value in the range , where X is the group size provided by higher layer.
Proposal 2: Existing agreements to associate HARQ feedback option 1 with distance information are sufficient.
Proposal 3: The indication of HARQ feedback enable/disable for the corresponding PSSCH transmission is a field in the 1st stage SCI.
Proposal 4: When HARQ is disabled as indicated in 1st-stage SCI, only SCI format 2-A is used.
Proposal 5: When HARQ-ACK information includes only NACK, only SCI format 2-B is used.
Proposal 6: Member ID indicator is introduced in SCI format 2-A to indicate RX UE to transmit PSFCH based on M_ID = 0 or M_ID provided by higher layer.
Proposal 7: It is supported that X = max {1, the largest value which doesn’t lead to the power limited case}
Proposal 8: For SL CSI reporting, the TX UE configures a CQI table from those supported in Rel-15 NR Uu for the RX UE with PC5-RRC.
Proposal 9: For SL CSI reporting, the RX UE calculates the CQI conditioned on the identity precoding matrix.
Proposal 10: When PUCCH with SL HARQ-ACK overlaps with other UL transmissions, processing rule is purposed as follows:
· When the overlapping UL TX is PUCCH or PUSCH without UL-SCH,
· when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of PSFCH associated with the PUCCH with SL HARQ-ACK is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
· When the overlapping UL TX is PUSCH with UL-SCH only, SL HARQ-ACK report is multiplexed in the PUSCH.
· When overlapping with multiple UL TXs, the prioritization between PUCCHs is performed first, then followed by multiplexing/prioritization with PUSCH. 
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