3GPP TSG-RAN WG2 Meeting #124	R2-2312024
Chicago, USA, November, 2023                                            

Agenda item:			7.2.2
Source:			Intel Corporation
Title:		MAC related open issues on SL Positioning
Document for:	 	Discussion and decision
1. [bookmark: _Ref73829754]Introduction
[bookmark: Proposal_Pattern_Length]At RAN2#123bis, there was extended discussion on MAC open issues related to sidelink positioning and RAN2 made the following agreements [1]:
	Agreements:
Support the following at least the following contents within the MAC CE for SL-PRS resource request: FFS whether both of them can be items with a list
	Destination ID (indicated by an index rather than the complete destination ID)
	Priority 
When UL-SCH resource cannot accommodate SL-PRS resource request MAC CE plus its subheader, the UE should send SR to the gNB, either by SR-PUCCH or SR-PRACH.
SL-PRS resource request MAC CE is cancelled when the MAC CE is transmitted. FFS the other conditions to cancel the MAC CE. 
SR triggered by the SL-PRS resource request MAC CE is cancelled when the MAC CE is transmitted. FFS the other conditions to cancel the SR.
Do not support activation/deactivation of the CG type2 by the UE sending a MAC CE.
CG confirmation MAC CE is needed when the DCI for CG type 2 activation/deactivation command is successfully received. 
Decide on the issue of whether to reuse the legacy Sidelink Configured Grant Confirmation MAC CE when the CG configurations are provided by RAN1.
Confirm that dedicated/shared RP can be configured at the same time. 
Leave the resource pool selection to UE implementation among resource pools allowing SL-PRS transmission when resource selection is triggered for SL-PRS transmission.
Legacy conditions for resource selection/reselection check can be reused when the shared pool is selected. 
Legacy conditions for resource selection/reselection can be the baseline when the dedicated pool is selected. 
The following two conditions are not applicable for the conditions for resource selection/reselection for dedicated resource pool. 
	if PSCCH duration(s) and 2nd stage SCI on PSSCH for all transmissions of a MAC PDU of any selected sidelink grant(s) are not in SL DRX Active time as specified in clause 5.28.3 of the destination that has data to be sent.
	if the selected sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by RRC in sl-MaxMCS-PSSCH associated with the selected MCS table and the UE selects not to segment the RLC SDU
If the transmission with the selected grant cannot fulfill the remaining SL-PRS delay budget, resource selection/reselection is performed.
The following legacy parameters are selected/reselected when the TX resource (re-)selection is triggered in the shared resource pool. 
(a)	Resource reservation interval, when the transmission of periodic SL-PRS
(b)	COUNTER value, when the transmission of periodic SL-PRS
(c)	Number of HARQ retransmissions
(d)	frequency resources within the range
The following parameters are selected/reselected when the TX resource (re-)selection is triggered in the dedicated resource pool. [15/15] FFS the number of retransmissions.
(a)	resource reservation interval, when the transmission of periodic SL-PRS
(b)	COUNTER value, when the transmission of periodic SL-PRS
When resource selection is triggered for the transmission of both data and SL-PRS on shared resource pool, the priority is determined by MAC as the higher priority of the two for the usage of both MAC and PHY. Send a reply LS to RAN1
The priority of the data should follow the priority of PRS when there is only SL-PRS pending for transmission on shared resource pool. 
For a SL grant in dedicated resource pool, MAC layer selects the destination that has the highest priority of the SL PRS for transmission.  FFS the other criteria for destination selection in shared resource pool
For a SL Grant in shared resource pool, MAC layer selects the destination with the highest priority of the SL-PRS and SL-SCH data.  FFS the other criteria for destination selection in shared resource pool
When the destination of the shared resource pool is already selected when there are both SL-PRS and data pending for transmission, SL PRS is transmitted when there is remaining resources for SL-PRS after the SL-SCH with higher priority has already been allocated; if there is no higher priority data, SL-PRS can be transmitted.
If a SL PRS is transmitted in the SL grant in the shared pool, legacy LCP rules can be performed to construct MAC PDU associated with the SL grant after TBS is provided from PHY. 
If the selected destination only has pending SL PRS, the MAC entity should generate MAC PDU containing only padding MAC subPDU for the transmission along with SL-PRS. 
DRX and dedicated resource pool for PRS transmission should not be applied together. This does not preclude the NW configuration for dedicated RP to be configured together with DRX. 
Collision handling between SL/UU for SL-PRS is based on the L1 priority.
SL-PRS is prioritized over PUSCH/PUCCH when 
	The value of the priority of PUSCH/PUCCH is higher than a threshold, as in legacy
	The value of the priority of SL-PRS is lower than a threshold
Send an LS to RAN1 about the agreement on collision handling.
Agreement:
When resource selection is triggered for SL-LCH data transmission, dedicated pool should not be selected.



Subsequently, as part of the post-meeting email discussion [409], a list of open issues was compiled and, in this contribution, we seek to address these open issues by sharing our views and to close out the discussion for completion of this WI. 
Discussion
2.1	UL/SL prioritization for SL-PRS transmissions
One of the open issues (SL#01) relate to the prioritization between uplink and sidelink when SL-PRS transmission needs to be performed. Considering the legacy SL design, the prioritization between uplink and sidelink transmission (when the UE is not able to perform both transmissions simultaneously) is based on network configured thresholds (i.e. ul-PrioritizationThres-r16 and sl-PrioritizationThres-r16). These priority thresholds determine whether the UE shall prioritize the UL or the SL transmission, based on comparison with the priority of the relevant traffic. The open issue is whether the same thresholds can be applied for the case when UE has to perform SL-PRS transmission as well as having some UL data to send. In our view, since SL-PRS is being treated as just another type of SL traffic for a specific service and all priority handling in MAC so far has been quite similar to legacy SL design, there is not real reason to have different handling for UL/SL prioritization. In other words, whether to prioritize SL-PRS transmission can be determined based on the comparison of its corresponding SL priority with the configured thresholds and the same principle can be applied.
Proposal 1: (SL#01) Existing UL/SL prioritization based on NW configured thresholds can be applicable for SL-PRS transmissions and no new enhancement is needed.

2.2	SR related aspects
[bookmark: _Hlk149670071]Regarding scheduling request, the SR priority and the rule for prioritization between the SRs triggered for SL-PRS and UL-SCH/SL-SCH is also listed as an open issue (SL#2,3). For legacy SL design, it is worth noting that the priority of the triggered SR corresponds to the value of the priority of the logical channel that triggered the SR. It should also be noted that RAN2 previously agreed to support 8 priority levels for SL-PRS priority, same as that for SL-SCH. Therefore, this allows for a direct comparison between not just the LCH for SL-SCH and SL-PRS during LCP but also for prioritization between SR triggered by SL-SCH and SL-PRS as well as SR triggered by UL-SCH and SL-PRS. So, we think we can use the same prioritization rule for triggered SR for determining whether the SR transmission is a prioritized or non-prioritized SR transmission. Specifically, two additional conditions for the case of SL-PRS resource overlap with PUCCH resource for SR triggered by UL-SCH and SL-SCH respectively should be added in section 5.4.4 as included in the TP in section 5 below.
Proposal 2: (SL#02) 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.
Proposal 3: (SL#02) 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.
Proposal 4: (SL#02, 03) If P2 and P3 are agreeable, RAN2 is proposed to adopt the changes proposed in the TP in the annex in section 5.


2.3	CG related issues
The configuration of multiple CGs for SL-PRS transmissions and the maximum number of SL-PRS transmissions on dedicated pool is also listed as an open issue (SL#4). In our understanding, the configuration of CG including the need for multiple CGs for SL-PRS is purely upto the network. The network may choose to configure one or multiple (type 1 or type 2) configured grants simultaneously on the SL BWP. In this sense, we do not view SL-PRS as anything different than other SL transmissions and assume that the NW may configure one or multiple CGs for SL-PRS transmission as needed. The same can be said for the maximum number of SL-PRS transmissions on the dedicated pool. However, it does need to be discussed whether the UE needs to inform the NW for the relevant information as part of the SL-PRS resource request MAC CE. Currently, the only information provided within the MAC CE is the destination ID and the priority, which may not be enough information for the NW to decide the number of CGs to provide, the periodicity, the maximum number of retransmissions and whether dedicated or share pool is used. As a point of comparison, sidelink UE information is used by the UE to provide the QoS information for the SL QoS flow to aid the NW in providing the appropriate CG for SL communication. So, RAN2 needs to discuss if additional information is beneficial to be provided to the NW for the case of SL-PRS resource request as well.
Proposal 5: (SL#04) Whether or not to configure multiple configured grants for SL-PRS transmissions is upto NW implementation and no need to specify anything.
Proposal 6: RAN2 agrees that UE can provide additional information to the gNB regarding the periodicity of the CG for SL-PRS transmission.

2.4	PDB for SL-PRS
While we agreed to define 8 SL-PRS priority levels, it is not clear how this priority is derived from PDB (SL# 09, 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 (and indeed the PDB) 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 (i.e. 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. The peer UE may not 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.
Proposal 7: (SL#15,16) 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) 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, the remaining SL-PRS delay budget should be used by the UE to determine whether a particular resource should be excluded during resource reselection. How to derive this delay budget should be based on the QoS (as discussed in the section above). 
Proposal 8: The SL-PRS delay budget shall be used for resource exclusion during resource reselection for the case of mode 2 operation on the shared pool.

2.5	SL-PRS resource selection
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 9: (SL#12) 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).

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 by the editor’s notes below:
Editor’s NOTE:	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.
Editor’s NOTE:	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]Editor’s NOTE:	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 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. This is different from R16/17 SL communication and we think it would be good to check companies understanding on this issues, since it is quite fundamental to the basic SL-PRS operation. If this is confirmed as the correct understanding, we think the corresponding parts related to retransmission of SL-PRS in the MAC spec (e.g. section 5.22.1) should be modified.
	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



Proposal 10: (SL#8) RAN2 to discuss and confirm with RAN1 if the concept of SL-PRS retransmissions (blind retransmissions or based on ACK/NACK) on the shared pool is supported.

Conclusion
[bookmark: _Ref434066290]This contribution discusses the open issues related to sidelink positioning and makes the following proposals:
Proposal 1: (SL#01) Existing UL/SL prioritization based on NW configured thresholds can be applicable for SL-PRS transmissions and no new enhancement is needed.
Proposal 2: (SL#02) 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.
Proposal 3: (SL#02) 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.
Proposal 4: (SL#02, 03) If P2 and P3 are agreeable, RAN2 is proposed to adopt the changes proposed in the TP in the annex in section 5.
Proposal 5: (SL#04) Whether or not to configure multiple configured grants for SL-PRS transmissions is upto NW implementation and no need to specify anything.
Proposal 6: RAN2 agrees that UE can provide additional information to the gNB regarding the periodicity of the CG for SL-PRS transmission.
Proposal 7: (SL#15,16) 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) by implementation.
Proposal 8: The SL-PRS delay budget shall be used for resource exclusion during resource reselection for the case of mode 2 operation on the shared pool.
Proposal 9: (SL#12) 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 10: (SL#8) RAN2 to discuss and confirm with RAN1 if the concept of SL-PRS retransmissions (blind retransmissions or based on ACK/NACK) on the shared pool is supported.
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Annex: Text Proposal for SR prioritization (38.321)
START OF CHANGE
5.4.4 Scheduling Request
3>	if an SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and either transmission on the SL-SCH resource is not prioritized as described in clause 5.22.1.3.1a or the priority value of the logical channel that triggered SR is lower than ul-PrioritizationThres, if configured; or
3> if an SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.22.1.3.1a for the SL-SCH resource:; or
3>	if an SL-PRS resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-PRS resource, and either transmission on the SL-PRS resource is not prioritized as described in clause 5.22.1.xx or the priority value of the logical channel that triggered SR is lower than ul-PrioritizationThres, if configured; or
3> if an SL-PRS resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-PRS resource, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.22.1.3.1a for the SL-PRS resource:

***Ommitted unchanged text***

END OF CHANGE

