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1. Introduction
In this contribution, we provide our view on the remaining issues on the physical layer procedure for NR sidelink.
2. UL and SL prioritization 
2.1. Restriction of SL HARQ and UL-SCH multiplexing on PUSCH
Numbers of prioritization rules have been defined to handle UL TX and SL TX collision. Nevertheless, there are still cases not been addressed yet, e.g., collision between SL TX and UL TX containing SL HARQ-ACK and UL-SCH. Before the discussion of related prioritization rule, it is necessary to clarify which PUSCH can be used for multiplexing SL HARQ.
	Agreements:
· SL HARQ-ACK is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission. 
· The Rel-15 procedures and signaling for multiplexing DL HARQ-ACKs in PUSCH are reutilized.


Based on the above agreement, multiplexing SL HARQ-ACK into PUSCH reuses the rule for DL HARQ-ACK and PUSCH multiplexing. In Uu, if DL HARQ-ACK is associated to eMBB transmission, the DL HARQ-ACK can only be multiplexed into PUSCH conveying eMBB data; on the other hand, if the DL HARQ-ACK is associated to URLLC transmission, the DL HARQ can only be multiplexed into PUSCH conveying URLLC data. The motivation of the restriction is to protect URLLC transmission, since multiplexing UCI into URLLC data may decrease the coding rate of URLLC data transmission, while mandating DL HARQ of URLLC transmission into eMBB PUSCH may degrade the reliability and incur larger latency for the URLLC HARQ feedback. 
Regarding multiplexing of SL HARQ into a PUSCH, the principle of Uu should also be followed to protect UL/SL URLLC transmission, i.e., if SL HARQ-ACK is associated to SL eMBB transmission, SL HARQ-ACK can only be multiplexed into PUSCH conveying eMBB data; similarly, if SL HARQ-ACK is associated to SL URLLC transmission, SL HARQ can only be multiplexed into PUSCH conveying URLLC data. For the determination whether a SL HARQ-ACK is associated to URLLC or eMBB transmission, the SL-threshold for PSSCH can be used, e.g., reusing sl-PriorityThreshold.
[bookmark: _Ref53593295]Proposal 1: SL HARQ-ACK is multiplexed into PUSCH with priority index 0, only when the SL priority associated to the SL HARQ-ACK is larger than or equal to sl-PriorityThreshold.
[bookmark: _Ref53593298]Proposal 2: SL HARQ-ACK is multiplexed into PUSCH with priority index 1, only when the SL priority associated to the SL HARQ-ACK is smaller than sl-PriorityThreshold.
---------------------------------------- Start of Draft TP of TS 38.213 --------------------------------
16.5.1.2	Type-1 HARQ-ACK codebook in physical uplink shared channel 
If the smallest priority value associated to a PUCCH with SL HARQ-ACK  is smaller than sl-PriorityThreshold, the priority index of the PUCCH is 1; otherwise, the priority index of the PUCCH is 0. UE only multiplexes SL HARQ-ACK to a PUSCH with the same priority index.
…
16.5.2.2	Type-2 HARQ-ACK codebook in physical uplink shared channel 
If the smallest priority value associated to a PUCCH with SL HARQ-ACK  is smaller than sl-PriorityThreshold, the priority index of the PUCCH is 1; otherwise, the priority index of the PUCCH is 0. UE only multiplexes SL HARQ-ACK to a PUSCH with the same priority index.
…

---------------------------------------------- End of Draft TP --------------------------------------------
2.2. Prioritization of SL TX and PUSCH with SL HARQ
For prioritization of SL TX and PUSCH, SL TX is prioritized only when the SL priority associated to the SL transmission is sufficiently high. Based on TS 38.213, when PUSCH conveys eMBB UL-SCH, SL transmission is prioritized only when the associated SL priority is higher than sl-PriorityThreshold; on the other hand, when PUSCH conveys URLLC UL-SCH, SL transmission is prioritized only when the associated SL priority is higher than sl-PriorityThresholdULURLLC. However, if PUSCH conveys SL HARQ-ACK, the above rules should be revisited, since three components need to be considered for the prioritization operation, i.e., UL-SCH, SL HARQ-ACK multiplexed on PUSCH and SL TX.
When PUSCH conveys eMBB UL-SCH and SL HARQ-ACK, based on the discussion in section 2.1, it is restricted that the SL HARQ-ACK should have lower priority than sl-PriorityThreshold. Then, if SL TX is prioritized over UL eMBB data, it is natural that SL TX is prioritized over SL HARQ-ACK on PUSCH. Thus, no need to change the rule specified in TS 38.213.
When PUSCH conveys URLLC UL-SCH and SL HARQ-ACK, the SL HARQ-ACK is restricted as URLLC transmission and has higher priority than sl-PriorityThreshold. Thus, even if SL TX is prioritized over URLLC UL-SCH, it does not means the SL TX is prioritized over SL HARQ-ACK on PUSCH. In this case, UE needs to further compare priorities between the SL HARQ-ACK and SL TX, and SL TX is performed only when SL TX has higher priority than the SL HARQ-ACK.
[bookmark: _Ref53593301]Proposal 3: Regarding SL TX and PUSCH TX prioritization, if PUSCH with priority index 1 contains both UL-SCH and SL HARQ-ACK, SL TX is performed when SL TX has higher SL priority than the SL HARQ-ACK and sl-PriorityThresholdULURLLC.
---------------------------------------- Start of Draft TP of TS 38.213 --------------------------------
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions 
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 without multiplexed sidelink HARQ-ACK 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 if the UL transmission is for a PUSCH with multiplexed sidelink HARQ-ACK  
-	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 and smallest priority value of the multiplexed sidelink HARQ-ACK; 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
---------------------------------------------- End of Draft TP --------------------------------------------
2.3. Prioritization of SL TX and PUSCH with MAC CE/SRB
For prioritization of SL TX and PUSCH, different thresholds are used for PUSCH with priority index 0 and 1. Specifically, if the priority indicator indicates low priority by indicating priority index 0, UE will use the threshold corresponding to non-URLLC services, i.e., sl-PriorityThreshold. However, the priority index only corresponds to the priority of scheduled UL-SCH/DL-SCH while other non-service-related upper-layer information, such as MAC CE or SRB, may have a different priority from the scheduled UL-SCH or PUCCH corresponding to the scheduled PDSCH. For example, a MAC CE (which can be considered as the highest priority, e.g., BFR MAC CE) is generated and conveyed by PUSCH with priority index 0 according to the LCP mechanism. If the PUSCH conveying MAC CE collides with SL TX, the uplink MAC CE that has the highest priority may be eventually dropped, which is problematic.
To solve this issue, the MAC layer needs to instruct the physical layer to prioritize PUSCH transmission if a MAC CE or SRB that has high priority is encapsulated in the MAC PDU of the PUSCH transmission. 
[bookmark: _Ref53593302]Proposal 4: If a PUSCH transmission collides with SL transmission, and UE is informed by high layer that there is a MAC CE/SRB in the PUSCH transmission, UE performs the PUSCH transmission.

---------------------------------------- Start of Draft TP of TS 38.213 --------------------------------
[bookmark: _Hlk53511812]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 UE is instructed by high layer to prioritize UL transmission, 
- 	the UL transmission has higher priority than the SL transmission,
-	else 
-	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
---------------------------------------------- End of Draft TP --------------------------------------------
2.4. Priority handling of msg3 retransmission and 2 step RACH
Regarding 4-step RACH, i.e., Type-1 random access procedure, PRACH and msg3 are prioritized over SL transmission according to the past agreement, the agreement was implemented as ‘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’. However, ‘a PUSCH scheduled by an UL grant in a RAR’ only refers to the initial transmission of msg3, it does not include the retransmission of msg3 which is a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by TC-RNTI.
[bookmark: _Ref53593451]Observation 1: Description of prioritization of msg3 over SL in TS 38.213 does not include the retransmission of msg3 which is a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by TC-RNTI.
[bookmark: _Ref53593304]Proposal 5: ‘PUSCH (re-)transmission corresponding to an UL grant in a RAR’ is used to replace ‘a PUSCH scheduled by an UL grant in a RAR’ to include both initial msg3 transmission and msg3 retransmission in 4-step RACH.
Regarding 2-step RACH, i.e., Type-2 random access procedure, RAN2 has agreed a CR [R2-2008630] on the following UE behavior.
a) 28.	RACH is prioritized over SL. MSGA should be prioritized over SL since 2-step RACH is introduced in REL-16.
	TS 38.321
1>	if there is a MAC PDU to be transmitted for this duration in uplink, except a MAC PDU obtained from the Msg3 buffer, the MSGA buffer, or prioritized as specified in clause 5.4.2.2, and the sidelink transmission is prioritized over uplink transmission:
2>	instruct the physical layer to transmit SCI according to the stored sidelink grant with the associated Sidelink transmission information;
2>	instruct the physical layer to generate a transmission according to the stored sidelink grant;


Based on the RAN2 agreement, it is natural to prioritize MsgA over SL physical signaling/channel (i.e., S-SSB and PSFCH). Moreover, if gNB successfully detects the preamble in a MSGA but fails to decode the associated PUSCH, it will send a fallback RAR to UE to schedule msg3. The Msg3 (re-)transmission in response to a fallback RAR, in this case, should also be prioritized over SL physical signaling/channel.
[bookmark: _Ref53593305]Proposal 6: MSGA, and Msg3 (re)transmission in response to a fallback RAR in a Type-2 random access procedure should be prioritized over S-SSB and PSFCH.

---------------------------------------- Start of Draft TP of TS 38.213 --------------------------------
[bookmark: _Toc45699241][bookmark: _Toc52208403]16.2.4.3.1	Prioritizations for sidelink and uplink transmissions 
A UE performs prioritization between SL transmissions and UL transmissions after performing the procedures described in Clause 9.2.5 and in Clause 6.1 of [6, TS 38.214]. 
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 prioritization between PSFCH/S-SS/PSBCH block transmission and UL transmission other than a PRACH, or a PUSCH (re)transmission corresponding to scheduled by an UL grant in a RAR according to Type-1 random access procedure, or a MsgA transmission, or a PUSCH (re)transmission corresponding to an UL grant in a fallback RAR according to Type-2 random access procedure, 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 (re)transmission corresponding to scheduled by an UL grant in a RAR according to Type-1 random access procedure, or a MsgA transmission, or a PUSCH (re)transmission corresponding to an UL grant in a fallback RAR according to Type-2 random access procedure has higher priority than a PSFCH or a S-SS/PSBCH block transmission.
---------------------------------------------- End of Draft TP --------------------------------------------
3. HARQ RTT restriction
In Step 2 of resource selection procedure, a UE should ensure a minimum time gap Z = a + b between any two selected resources of a TB transmission with enabled a HARQ feedback. The motivation to introduce such restriction is to improve the resource efficiency by avoiding unnecessary PSSCH re-transmission of a TB, e.g., PSSCH retransmission will not be performed before reception of HARQ feedback of a prior PSSCH transmission.
However, the above timing restriction is applied only to step 2, where the resource time gap for periodically reserved resources may not meet the timing restriction. An example is shown in Figure 1, assuming PSFCH period is 4 logical slots, for resource selection of a given sidelink grant, resources for the first TB transmission can meet the HARQ RTT time gap restriction, while the resource of a following period may violate the HARQ RTT time gap restriction. As a consequence, simultaneous transmissions of multiple PSFCHs corresponding to a single TB may occur, and reliability of PSFCH transmission will be decreased.
[image: ]
[bookmark: _Ref47706437][bookmark: _Ref47707035]Figure 1 violation of HARQ RTT time gap restriction
Based on above discussion, if HARQ RTT restriction is not applied to each resource period of a sidelink grant, the simultaneous multiple transmissions of PSFCH corresponding to a single TB should be forbidden, i.e., regarding HARQ feedback corresponding a given TB transmission, only one PSFCH transmission is allowed per PSFCH occasion. 
[bookmark: _Ref53593425]Observation 2: HARQ RTT time gap restriction can be violated for a given TB transmission in periodic reserved resources, and simultaneous feedback of multiple PSFCHs corresponding to one TB may occur.
[bookmark: _Ref47719899]Proposal 7: Regarding HARQ feedback corresponding to a given TB transmission, only one PSFCH transmission is allowed per PSFCH occasion.
---------------------------------------- Start of Draft TP of TS 38.213 --------------------------------
16.3	UE procedure for reporting HARQ-ACK on sidelink
<Unchanged parts omitted>
When a UE transmit PSFCH corresponding a given TB transmission, only one PSFCH transmission is allowed per PSFCH occasion. If multiple PSFCH transmission resources corresponding to the TB transmission are derived in a PSFCH occasion, it is up to UE implementation to select one for PSFCH transmission.
---------------------------------------------- End of Draft TP --------------------------------------------
4. Parameter name alignment
sl-PriorityThresholdULURLLC is used as the parameter name of the threshold when PUSCH has a high priority in TS 38.213, which is not aligned with the sl-PriorityThreshold-UL-URLLC according to the latest TS 38.331, so the following TP is proposed for parameter name alignment
    sl-PriorityThreshold-UL-URLLC-r16  INTEGER (1..9)                                                        OPTIONAL,   -- Need M
    sl-PriorityThreshold-r16           INTEGER (1..9)                                                        OPTIONAL,   -- Need M
[bookmark: _Ref53593308]Proposal 8: Agree the TP regarding sl-PriorityThreshold-UL-URLLC for TS 38.213.

---------------------------------------- Start of Draft TP of TS 38.213 --------------------------------
-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThresholdULURLLC sl-PriorityThreshold-UL-URLLC 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 sl-PriorityThreshold-UL-URLLC; 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
---------------------------------------------- End of Draft TP --------------------------------------------

5. Clarification for Pathloss RS
In the previous meeting, it was agreed that either the SSB used to obtain MIB or the CSI-RS/SSB used for power control of a PUSCH scheduled by DCI format 0_0 can be reused to measure DL pathloss for SL power control. However, there are two aspects to be clarified.
1. Which cell’s pathloss RS is used for SL power control if multiple cells are configured with DCI format 0_0?
In the CA case, the UE can be configured with multiple cells, each configured with DCI format 0_0, but only one of the cells is configured with SL operation. In this case, to coordinate interference between SL and SL, it should be clarified that the DCI format 0_0 scheduling on the cell shared for SL operation should be used for determining the DL RS for power control.
[bookmark: _Ref53612557]Proposal 9: If UE is configured with more than one cell, SSB or CSI-RS corresponding to a PUSCH scheduled by the particular DCI format 0_0 on the cell configured with SL operation should be used for pathloss calculation of SL power control.

2. Pathloss measurement for cross-carriers scheduling case
On the other hand, in the case of SL cell is cross-carrier-scheduled by another cell, there is no DL RS for power control according to the current spec.
Firstly, in the cross-carrier scheduling case, there is no DCI format 0_0 can be used to determine the DL RS for power control. 
Secondly, in this case, there is no SSB for power control measurement either, because the SL cell is a SCell, where the UE does not try to obtain MIB or even SSB (e.g., no SSB is configured for the SCell). The SSB in PCell for obtaining MIB may not be suitable in this case, because the pathloss measured based on the PCell does not reflect the channel condition of the Scell. 
To resolve this issue, a DL RS on the Scell should be specified for pathloss calculation, for example, a DL RS for PUSCH or SRS. Considering that the Scell may be a SRS only SCell, the DL RS for SRS power control is preferred for SL power control.



[bookmark: _Ref53594322]Figure 2. Example of cross-carrier scheduling SL on a SRS only cell
---------------------------------------- Start of Draft TP of TS 38.213 --------------------------------
-	 as described in Clause 7.1.1 except that
-	if the UE is configured to monitor PDCCH for detection of DCI format 0_0 on serving cell c, the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 on serving cell c when the UE is configured to monitor PDCCH for detection of DCI format 0_0
-	else, if UE is provided with pathlossReferenceRS on serving cell c, the RS resource is the one the UE uses for determining a power of a SRS transmission associated with the SRS resource set corresponding to SRS-ResourceSetId = 0 on serving cell c 
-  else, the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0
where serving cell c is the serving cell for SL transmission/reception
---------------------------------------------- End of Draft TP --------------------------------------------
[bookmark: _Ref53612560]Proposal 10: If the SL cell is cross-carrier-scheduled by another cell and UE is configured with pathlossReferenceRS, the pathloss RS resource for SL power control is the one the UE uses for determining the power of a SRS transmission associated with the SRS resource set 0 on serving cell c.

6. Conclusion
In the contribution, we provide our considerations on the remaining issues for the design of NR sidelink physical layer procedure with the following proposals.
Proposal 1: SL HARQ-ACK is multiplexed into PUSCH with priority index 0, only when the SL priority associated to the SL HARQ-ACK is larger than or equal to sl-PriorityThreshold.
Proposal 2: SL HARQ-ACK is multiplexed into PUSCH with priority index 1, only when the SL priority associated to the SL HARQ-ACK is smaller than sl-PriorityThreshold.
Proposal 3: Regarding SL TX and PUSCH TX prioritization, if PUSCH with priority index 1 contains both UL-SCH and SL HARQ-ACK, SL TX is performed when SL TX has higher SL priority than the SL HARQ-ACK and sl-PriorityThresholdULURLLC.
Proposal 4: If a PUSCH transmission collides with SL transmission, and UE is informed by high layer that there is a MAC CE/SRB in the PUSCH transmission, UE performs the PUSCH transmission.
Observation 1: Description of prioritization of msg3 over SL in TS 38.213 does not include the retransmission of msg3 which is a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by TC-RNTI.
Proposal 5: ‘PUSCH (re-)transmission corresponding to an UL grant in a RAR’ is used to replace ‘a PUSCH scheduled by an UL grant in a RAR’ to include both initial msg3 transmission and msg3 retransmission in 4-step RACH.
Proposal 6: MSGA, and Msg3 (re)transmission in response to a fallback RAR in a Type-2 random access procedure should be prioritized over S-SSB and PSFCH.
Observation 2: HARQ RTT time gap restriction can be violated for a given TB transmission in periodic reserved resources, and simultaneous feedback of multiple PSFCHs corresponding to one TB may occur.
Proposal 7: Regarding HARQ feedback corresponding to a given TB transmission, only one PSFCH transmission is allowed per PSFCH occasion.
Proposal 8: Agree the TP regarding sl-PriorityThreshold-UL-URLLC for TS 38.213.Proposal 9: If UE is configured with more than one cell, SSB or CSI-RS corresponding to a PUSCH scheduled by the particular DCI format 0_0 on the cell configured with SL operation should be used for pathloss calculation of SL power control.
[bookmark: _GoBack]Proposal 9: If UE is configured with more than one cell, SSB or CSI-RS corresponding to a PUSCH scheduled by the particular DCI format 0_0 on the cell configured with SL operation should be used for pathloss calculation of SL power control.
Proposal 10: If the SL cell is cross-carrier-scheduled by another cell and UE is configured with pathlossReferenceRS, the pathloss RS resource for SL power control is the one the UE uses for determining the power of a SRS transmission associated with the SRS resource set 0 on serving cell c.
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