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1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]At RAN2#124, there was extended discussion on MAC open issues related to sidelink positioning and RAN2 made the following agreements [1]:
	Agreements:
Uplink transmission can be considered as prioritized when uplink cannot be transmitted together with sidelink and none of the V2X sidelink communications or NR sidelink communications or sidelink PRS transmissions are prioritized.
The prioritization between SR triggered by UL-SCH and SL-PRS shall follow the same principle as that between UL-SCH and SL-SCH, i.e. based on configured UL/SL prioritization thresholds.
The prioritization between SR triggered by SL-SCH and SL-PRS shall be based on direct comparison between the SL priority for SL-PRS and the SL logical channel that triggered the SR.
Reuse the legacy threshold for SL communications for SL-PRS prioritization.
SL-PRS resource request MAC CE:
	May be cancelled when SL grant can accommodate all the pending SL-PRS transmission.
	Shall be cancelled when a MAC PDU is transmitted and this MAC PDU contains SL-PRS resource request MAC CE that indicates all the pending SL-PRS to be transmitted since the last event the MAC CE is triggered.
Triggered SR shall be cancelled 
	when SL grant can accommodate all the pending SL-PRS transmission.
	when a MAC PDU is transmitted and this MAC PDU contains SL-PRS resource request MAC CE that indicates all the pending SL-PRS to be transmitted since the last event the MAC CE is triggered.
Reuse the legacy counter mechanism for SL-PRS transmission, i.e., the counter is maintained per SL process.  This applies for both shared and dedicated pool.
SL-PRS resource request MAC CE includes at least a list of (destination, priority).
Implement support for retransmission on dedicated resource pool.
When there are both SL-PRS and SL-SCH data pending for transmission at resource selection, the resource selection should be within the smaller one of the SL-PRS delay budget of the pending SL-PRSs and PDB of the logical channels.



Subsequently, as part of the post-meeting email discussions, the MAC specification rapporteur has provided a list of open issues related to MAC specification. In this contribution, we seek to address these open issues by sharing our views and to close out the discussion for successful completion of this WI.
Discussion
2.1	SL-PRS delay budget (SL#10)
One of the open issues (SL#01) relate to the SL-PRS delay budget and how the remaining SL-PRS delay budget is determined by the MAC entity. It is worth noting that the current version of the running CR defines the SL-PRS delay budget as the delay budget before which the SL-PRS is expected to be transmitted by the Tx UE. The CR also has numerous references and comparisons between the PDB of SL data available in the logical channel(s) and the remaining SL-PRS delay budget of the SL-PRS transmission(s). Since there appears to be a direct 1:1 comparison between the delay budgets for SL data transmission and SL-PRS, it is logical to determine the remaining SL-PRS delay budget in a similar fashion. The MAC specification has the following note regarding remaining PDB for SL data:
	NOTE 3C:	How the MAC entity determines the remaining PDB of SL data is left to UE implementation.



We think that given the direct comparison between the PDB for SL data and SL-PRS and the fact that we are in the maintenance phase of the WI, the best option is to leave the determination of remaining PDB for SL-PRS to UE implementation as well. A note similar to NOTE 3C can be captured in the MAC specification.
Proposal 1: How the MAC entity determines the remaining PDB of SL-PRS is left to UE implementation (same as for PDB for SL data). RAN2 is suggested to capture this as a note in MAC specification.

2.2	SL-PRS priority (SL#15, SL#16, SL#17)
While RAN2 agreed to define 8 SL-PRS priority levels, it is not clear how this priority is derived from PDB (SL#15,16) when SL-PRS transmission is triggered by the upper layer or by peer UE’s request. In our understanding, the SL-PRS priority should be determined based on the underlying positioning QoS requirement for the triggered positioning request and this information shall be indicated to the UE performing the SL-PRS transmission (e.g., the anchor UE). We assume this can be done prior to the SL-PRS transmission, e.g. LCS QoS information as part of the LCS request. In this case, since the LCP procedure for SL-PRS transmission has to be done by the TX UE, the priority determination should be done by the higher layer of the UE performing the SL-PRS transmission, as long as it has the QoS information for the underlying location request. This priority may be derived by UE implementation and passed down to the MAC layer for LCP. Alternatively, the AS layer may derive the priority from the LCS QoS information, which does not need to be specified. In either case however, it is important to note that the peer UE may not (initially) know anything about the ongoing SL transmissions at the TX UE and should not explicitly force the use a particular SL-PRS priority for transmission. Moreover, current RAN1 agreements do not support lower layer signaling (i.e. SCI) indicating SL-PRS priority for the triggered UE and RAN1 does plan to pursue the discussion to support it in Rel-18.
Proposal 2: For the case of SL-PRS transmission, the TX UE’s upper layer shall determine the priority for SL-PRS (based on the QoS information of the underlying LCS request) by implementation.
Additionally, when it comes to resource exclusion as part of resource reselection for mode 2 operation on the shared pool while the UE has both SL data (with associated PDB) and SL-PRS transmission, the UE needs to be able to compare the delay budgets for SL-SCH data transmissions and SL-PRS transmissions (SL#17). In the current version of the specification, the exclusion of resources is done based on the remaining PDB of the SL data available in the logical channels. Therefore, for the case when UE has both SL-SCH data transmission and SL-PRS transmission and resource reselection is triggered (for re-evaluation and pre-emption), the remaining SL-PRS delay budget should be used by the UE to compare with the PDB for SL data to determine whether a particular resource should be excluded during resource reselection. In other words, the same note as that captured in section 5.2.2.1 should be applicable.
	NOTE:	When there are both SL data available in the logical channel(s) and SL-PRS pending for transmission, the resources are selected based on the shorter one of the corresponding remaining PDB and the corresponding remaining SL-PRS delay budget.



Proposal 3: For the case of resource re-evaluation and pre-emption, when there are both SL data available in the logical channel(s) and SL-PRS pending for transmission, the resources are selected based on the shorter one of the corresponding remaining PDB and the corresponding remaining SL-PRS delay budget.

2.3	SL-PRS resource selection (SL#12)
There are several open issues related to the resource selection procedure for SL-PRS transmission in the running CR. (SL#12) mentions that the determination of SL-PRS resource based on the list of RRC configured SL-PRS configurations, priority, PHY sensing and MAC layer random resource selection for resource allocation scheme 2 is FFS. In our view, this is not dissimilar to the case of SL-SCH data, where the MAC is provided with the set of parameters from RRC and then it is upto the UE implementation to select suitable set of resources for transmission. Therefore, we think this FFS can be removed and if needed, a note can be added that how the MAC selects the resource for SL-PRS is upto implementation.
Proposal 4: How the MAC entity selects the resources for SL-PRS transmissions based on RRC configured parameters and priority is upto UE implementation (and no need to specify anything in MAC).

2.3	SL-PRS (re-)transmission (SL#8,13,14)
In addition, there are several open issues (SL#8,13,14) on the SL-PRS retransmission on the shared pool when the MAC PDU has been positively acknowledged (for both scheme 1 and 2), as captured below:
FFS SL-PRS transmission on SL-PRS shared resource pool when the MAC PDU has been positively acked for resource allocation scheme 1 and scheme 2.
FFS whether SL-PRS occasion on SL-PRS shared resource pool can be cleared when the MAC PDU has been positively acked for resource allocation scheme 2.
[bookmark: _Hlk148799163]FFS whether SL-PRS occasion on SL-PRS shared resource pool can be cleared when the MAC PDU has been positively acked for resource allocation scheme 1.

In our understanding, RAN1 has not formally agreed to support the concept of A/N based SL-PRS retransmissions. Indeed, there seems to be no concept of multiple transmissions supported by PHY layer procedures for SL-PRS, other than up to 2 future reservations by SCI (as captured in the RAN1 agreement below). Note that the periodic reservations as captured in R1 agreements is different from retransmissions, since these reserved resources can be used for different transmissions.
	R1#113
Conclusion
Do not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18.

R1#114bis
Agreement
For SL-PRS transmissions without periodic reservation, the maximum number of reservations signaled in an SCI is 
· (pre-)configurable with a value of 2 or 3, which is similar with Rel-16 sidelink.
· This is applicable to both shared and dedicated resource pool and both scheme 1 and scheme 2



Further, RAN1 discussed the issue of multiple resources reservation in RAN1#115 and made the following conclusions:
	R1#115
Conclusion
With regards to the SL PRS (re)transmission(s):
· RAN1 assumes that higher layers may provide to PHY layer more than one SL-PRS resource(s), which are used for the (re-)transmission of multiple SL-PRS(s) on different slots to the same target UE(s)
· It is up to RAN2 to specify a mechanism for selection of multiple resources for SL-PRS

Conclusion
“Maximum Number of SL PRS (re-)transmissions” parameter is applicable to SL-PRS resource (re)-selection.



RAN2 sent LS to RAN1 in the last meeting to ask this question and we can address this issue once a response from RAN1 is received. Note that RAN1 does not support ACK/NACK feedback for SL-PRS or lower-layer feedback-based retransmissions in Release 18, so we assume the UE may follow legacy SL behaviour when operating on the shared pool and the SL-PRS occasion can be cleared without monitoring for ACK/NACK for both scheme 1 and scheme 2, once all the blind retransmissions have been performed.
Proposal 5: The UE may clear the SL-PRS occasion on shared resource pool after the initial transmission and any blind retransmissions of SL-PRS has been performed (for both scheme 1 and 2).
Conclusion
[bookmark: _Ref434066290]This contribution discusses the open issues related to sidelink positioning and makes the following observations and proposals:
Proposal 1: How the MAC entity determines the remaining PDB of SL-PRS is left to UE implementation (same as for PDB for SL data). RAN2 is suggested to capture this as a note in MAC specification.
Proposal 2: For the case of SL-PRS transmission, the TX UE’s upper layer shall determine the priority for SL-PRS (based on the QoS information of the underlying LCS request) by implementation.
Proposal 3: For the case of resource re-evaluation and pre-emption, when there are both SL data available in the logical channel(s) and SL-PRS pending for transmission, the resources are selected based on the shorter one of the corresponding remaining PDB and the corresponding remaining SL-PRS delay budget.
Proposal 4: How the MAC entity selects the resources for SL-PRS transmissions based on RRC configured parameters and priority is upto UE implementation (and no need to specify anything in MAC).
Proposal 5: The UE may clear the SL-PRS occasion on shared resource pool after the initial transmission and any blind retransmissions of SL-PRS has been performed (for both scheme 1 and 2).
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