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1. Background
With the completion of the R18 positioning and the publication of the R18 MAC spec, in this contribution, we intend to address the remaining issues for MAC spec. Text proposals are provided at the end for each proposal. 
2	Remaining issues for Sidelink positioning






The following open issue list related to SL positioning has been given in R2-2312257 during RAN2#124. The status of the issue after RAN2#124 has been added in the column of Editor’s comments and the issues that have been addressed already are crossed out. 
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	Numbering
	Section
	Open issue
	Editor’s Comment

	SL#01
	5.4.2.2	HARQ process
	FFS conditions for uplink transmission prioritizing over sidelink transmission.
	Needs further discussion.
[AfterR2#124] Addressed with the following agreement during RAN2#124
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.


	SL#02
	5.4.4	Scheduling Request
	FFS the prioritization between SR triggered by UL-SCH and SL-PRS. 
FFS the prioritization between SR triggered by SL-SCH and SL-PRS
	Needs further discussion
[AfterR2#124] Addressed with the following agreement during RAN2#124
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#03
	5.4.4	Scheduling Request
	FFS additional conditions for SR cancellation.
	Needs further discussion
[AfterR2#124] Addressed with the following agreement during RAN2#124
Triggered SR shall be cancelled 
	when SL grant can accommodate all the pending SL-PRS transmission.
[bookmark: _Hlk151384705]	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.


	SL#04
	5.8	Transmission and reception without dynamic scheduling
	FFS whether multiple CGs can be configured for SL-PRS transmission; whether the number of maximum SL-PRS transmissions on SL-PRS dedicated resource pool with CG is needed
	This issue can be revisited after RAN1 parameter list and RRC spec changes
[AfterR2#124] No more discussion needed

	SL#05
	5.8	Transmission and reception without dynamic scheduling
	FFS Whether the above formula for determining the CG occasion for CG type 1 for SL-SCH can be reused for SL-PRS
	Can be revisited after receiving the RAN1 parameter list and RRC spec changes.
[AfterR2#124] Needs further discussion

	SL#06
	5.22.1.1	SL Grant reception and SCI transmission
	FFS whether the MAC layer can determine to select multiple SL-PRS transmission when SL-PRS is triggered either by the peer UE or the UE’s own upper layer.
	The remaining issue here seems to be only that whether the multiple SL-PRS transmission can be triggered by the peer UE’s SCI. 
This will also have RAN1 impacts and we can inform RAN1 of our conclusions
[AfterR2#124] The issue has been addressed by the following proposal in the offline discussion R2-2313599 during RAN2#124 but no agreements have been made. The general thinking at RAN2#124 was that we can comeback to this later driven by contribution.
Proposal3:	RAN2 to discuss when triggered by the peer UE with lower layer signalling, how to determine the priority and reservation period
1/ By implementation [ZTE, Ericsson, Intel, OPPO, SS, LG]
2/ By the priority and reservation periodic within the SCI from the peer UE [HW, IDC, VIVO]
3/ By the UE’s own higher layer [ZTE, E//, OPPO, SS, Intel, LG]


	SL#07
	5.22.1.1	SL Grant reception and SCI transmission
	FFS whether the MAC layer can determine to select single SL-PRS transmission when SL-PRS transmission is triggered by its own upper layer or by peer UE.
	Same as above
[AfterR2#124] The issue has been addressed by the following proposal in the offline discussion R2-2313599 during RAN2#124 but no agreements have been made. The general thinking at RAN2#124 was that we can comeback to this later driven by contribution.
Proposal3:	RAN2 to discuss when triggered by the peer UE with lower layer signalling, how to determine the priority and reservation period
1/ By implementation [ZTE, Ericsson, Intel, OPPO, SS, LG]
2/ By the priority and reservation periodic within the SCI from the peer UE [HW, IDC, VIVO]
3/ By the UE’s own higher layer [ZTE, E//, OPPO, SS, Intel, LG]

	SL#08
	5.22.1.1	SL Grant reception and SCI transmission
	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
	This needs further discussion perhaps in both RAN1/2 on what is the condition to set the PSFCH in shared resource pool: is it only based on the successful reception of data as in legacy, or it is based on both data and SL-PRS.
[AfterR2#124] The following question has been asked in the LS to RAN1 R2-2313848
	· When SL-PRS is transmitted on a SL-PRS shared resource pool where PSFCH is configured, if the associated PSSCH transmission is positively acknowledged, should the UE continue to perform SL-PRS retransmission?




	SL#09
	5.22.1.1	SL Grant reception and SCI transmission
	FFS the resource selection on SL-PRS shared resource pool when both data corresponding to logical channel with PDB and SL-PRS with delay budget are transmitted; or when there is no data corresponding to logical channel and there is only SL-PRS delay budget.
	This is similar to the discussion we had on priority when there are both data and SL-PRS. 
[AfterR2#124] Addressed with the following agreement during RAN2#124
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.

	SL#10
	5.22.1.1	SL Grant reception and SCI transmission
	FFS how the MAC entity determines the SL-PRS delay budget.
	Needs further discussion. also related to the LS we sent to SA2 on SL-PRS delay budget. Perhaps there should be mapping defined for LCS QoS similarly as PDB in PQI.
[AfterR2#124] Needs further discussion. Note that SA2 has the following text specified in latest spec 23.586.
 [image: ]

	SL#11
	5.22.1.1	SL Grant reception and SCI transmission
	FFS minimum time gap requirement on SL-PRS shared resource pool.
	Need further discussion on the selection of resource when there is PFSCH on shared resource pool.
[AfterR2#124]Needs further discussion

	SL#12
	5.22.1.1	SL Grant reception and SCI transmission
	FFS how the SL-PRS resource is determined based on the list of RRC configured SL-PRS configurations, priority, PHY sensing and MAC layer random resource selection for resource allocation scheme 2.
	This might also only be related to the UE’s internal behavior without spec impacts. But can be beneficial to discuss for having a common understanding.
[AfterR2#124] Needs further discussion.

	SL#13
	5.22.1.1	SL Grant reception and SCI transmission
	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.
	This is also related to issue SL#08. Need further discussion in RAN1/2
[AfterR2#124] The following question has been asked in the LS to RAN1 R2-2313848
	· When SL-PRS is transmitted on a SL-PRS shared resource pool where PSFCH is configured, if the associated PSSCH transmission is positively acknowledged, should the UE continue to perform SL-PRS retransmission?




	SL#14
	5.22.1.1	SL Grant reception and SCI transmission
	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.
	This is also related to issue SL#08. Need further discussion in RAN1/2
[AfterR2#124] The following question has been asked in the LS to RAN1 R2-2313848
	· When SL-PRS is transmitted on a SL-PRS shared resource pool where PSFCH is configured, if the associated PSSCH transmission is positively acknowledged, should the UE continue to perform SL-PRS retransmission?




	SL#15
	5.22.1.1	SL Grant reception and SCI transmission
	FFS whether SL-PRS priority is determined by priority in the peer UE’s UCI or the UE’s own higher layer when the trigger comes from the peer UE’s SCI.
	RAN1’s LS indicates that there is no change in the SCI indicating specific priority for the peer UE to send PRS. Can be further discussed whether the priority can be based on the priority in the triggering SL-PRS
Feedback to RAN1 is also needed when agreement is made.
[AfterR2#124] The issue has been addressed by the following proposal in the offline discussion R2-2313599 during RAN2#124 but no agreements have been made. The general thinking at RAN2#124 was that we can comeback to this later driven by contribution.
Proposal3:	RAN2 to discuss when triggered by the peer UE with lower layer signalling, how to determine the priority and reservation period
1/ By implementation [ZTE, Ericsson, Intel, OPPO, SS, LG]
2/ By the priority and reservation periodic within the SCI from the peer UE [HW, IDC, VIVO]
3/ By the UE’s own higher layer [ZTE, E//, OPPO, SS, Intel, LG]

	SL#16
	5.22.1.1	SL Grant reception and SCI transmission
	FFS how SL-PRS priority is determined when SL-PRS is triggered by the UE’s own higher layer.
	Needs further discussion. also related to the LS we sent to SA2 on SL-PRS delay budget. Perhaps there should be mapping defined for LCS QoS similarly as PDB in PQI.
[AfterR2#124] Note that SA2 has the following text specified in latest spec 23.586.
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	SL#17
	5.22.1.2a	Re-evaluation and Pre-emption
5.22.1.2b	Re-selection for using a received resource conflict indication
	The same issue as section 5.22.1.1 for the relationship between remaining PDB and SL-PRS delay budget for resource selection on SL-PRS shared resource pool.
	[AfterR2#124] Addressed with the following agreement during RAN2#124
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.

	SL#18
	5.22.1.3.1	Sidelink HARQ Entity

	FFS the maximum number of SL processes that allow the SL-PRS transmission.
	Legacy spec’s maximum number of SL processes is 16 and it is restricted that the maximum number of SL processes that can run simultaneously is 4. Need to consider whether some restriction is needed as well for SL-PRS and whether RAN1/2 can discuss this.
[AfterR2#124] The following question has been sent to RAN1 on this issue.
	In addition, RAN2 would like to ask RAN1 the following questions:
· On the maximum number of parallel SL-PRS transmission
· What is the maximum total number of parallel SL-PRS transmission on SL-PRS shared/dedicated resource pool?
· What is the maximum number of parallel SL-PRS transmission supported on a SL-PRS shared resource pool and SL-PRS dedicated resource pool, respectively?




	SL#19
	5.22.1.3.1	Sidelink HARQ Entity
	The cast type indicator is determined as a result of the logical channel prioritization as in section 5.22.1.4 and should not be indicated by upper layer. There might be an issue with the legacy sidelink communication spec and FFS how this can be resolved.
	This might be an issue with the legacy spec on SL communications. It needs to be further discussed how to resolve this after issues discussed in SL communications, since this is related to shared resource pool.
[AfterR2#124] Does not seem to be an issue

	SL#20
	5.22.1.3.1	Sidelink HARQ Entity
	FFS how the SL-PRS resource ID is determined and its impacts to MAC.
	RRC configures a list of PRS configurations and it needs to be studied how MAC determines the SL-PRS transmission. This is perhaps related to the LCS QOS, delay budget and priority, etc.
[AfterR2#124] Need further discussion. Note that SA2 has the following text specified in latest spec 23.586.
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	SL#21
	5.22.1.4.1.3	Allocation of sidelink resources
	FFS mechanism for preventing high priority PRS occupying all the resources. 
	LCP addresses this by the token bucket mechanism for different logical channels, but it not for SL-PRS. We can consider about it by listing it in the open issue list but I would consider it as an optimization
[AfterR2#124] The issue has been discussed during RAN2#124 but no conclusion has been made. It should be considered as closed for now.

	SL#22
	5.22.1.4.1.3	Allocation of sidelink resources
	FFS more detailed procedure for determining whether PRS is transmitted.
	Can be discussed based on the contributions from individual companies 
[AfterR2#124] No status update. Perhaps no further discussion is needed

	SL#23
	5.22.1.5	Scheduling Request
	FFS the other conditions for the cancellation of the MAC CE.
	Can discuss on the conditions for cancellation of the MAC CE
[AfterR2#124] Addressed with the following agreement during RAN2#124
SL-PRS resource request MAC CE:
[bookmark: _Hlk151384736]	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.

	SL#24
	5.22.1.xx	SL-PRS transmission on SL-PRS dedicated resource pool
	FFS how to maintain the resource reselection counter for resource selection in SL-PRS dedicated resource pool.
	Previously the counter is maintained per SL process. Whether some changes needed for SL-PRS dedicated resource pool
[AfterR2#124] Addressed with the following agreement during RAN2#124
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#25
	5.22.1.xx	SL-PRS transmission on SL-PRS dedicated resource pool
	FFS whether the condition that it is prioritized by higher layer is still needed for SL-PRS prioritized over uplink transmission is.
	Need further discussion
[AfterR2#124] No status update. Perhaps the discussion can be triggered in SA2 rather than RAN2.

	SL#26
	5.22.2.2	Sidelink HARQ operation and SL-PRS reception on SL-PRS shared resource pool
	FFS how the PFSCH is generated when SL-PRS is transmitted on shared resource pool.
	This is also related to issue SL#08 and SL#13 and SL#14
[AfterR2#124] The following question has been asked in the LS to RAN1 R2-2313848
	· When SL-PRS is transmitted on a SL-PRS shared resource pool where PSFCH is configured, if the associated PSSCH transmission is positively acknowledged, should the UE continue to perform SL-PRS retransmission?




	SL#27
	6.1.3.xx	SL-PRS resource request MAC CE
	FFS whether the tuple of destination ID and priority can be sent by a list of multiple items within the MAC CE. FFS the other fields can be possibly included in the MAC CE.
	Whether a single request can transmit request for multiple PRSs need to be studied
Other fields in the MAC CE also for further study based on individual contributions
[AfterR2#124] The following agreement has been reached during RAN2#124. 
SL-PRS resource request MAC CE includes at least a list of (destination, priority).


	SL#28
	6.1.3.xx	SL-PRS resource request MAC CE
	FFS the list of destination IDs the UE request for resource in RRC message.
	This is more related to RRC discussion but related to MAC for the destination ID index.
Can be further studied.
[AfterR2#124] The following has been agreed during RAN2#124 in the RRC discussion
Transmission of SidelinkUEInformationNR for SL-PRS is needed for the UE to let gNB know the UE’s interest in SL-PRS transmission or the UE’s no longer interested.

	SL#29
	5.8	Transmission and reception without dynamic scheduling
	FFS whether sl-PRS-CS-RNTI is used for retransmission for CG type1/2 is pending for further discussion in RAN1.
	Wait for RAN1 progress.
[AfterR2#124] SL-PRS-CS-RNTI does not seem to support retransmission on dedicated resource pool.

	SL#30
	5.4.3.1.3	Allocation of resources
	FFS the priority of SL-PRS resource request MAC CE among the other logical channels and MAC CEs
	Need further discussion
[AfterR2#124] The following has been agreed during RAN2#124 in the RRC discussion
Currently, there is no LCP for SL-PRS resource request MAC CE, so discussion is needed.



[bookmark: _Hlk146575656]
In the following, we address the remaining issues that need to be addressed.
2.1 SL-PRS triggering by peer UE
For SL#06, SL#07, and SL#15, there are two cases when SL-PRS can be triggered (a) by the UE’s own upper layer (b) by the peer UE’s lower layer signaling. It needs to be further studied when it is triggered by the peer UE, how does the UE determine the periodicity of the SL-PRS transmission and the priority. We think that since the trigger is from the peer UE based on the peer UE’s QoS, the reservation period and the priority can be determined by the SCI from the peer UE. 
Proposal1:	When triggered by the peer UE with lower layer signalling, the SL-PRS transmitted follows the resource reservation field within the SCI to be aperiodic/periodic. Adopt the text proposal in Annex A.
Proposal2:	When triggered by the peer UE with lower layer signalling, the priority of the SL-PRS is the same as the that in the SCI triggering the SL-PRS transmission. Adopt the text proposal in Annex B.
2.2 Determination of the priority and SL-PRS delay budget
For SL#10 and SL#16, in the latest SA2 spec TS 23.586, the following has been specified regarding the QoS for SL positioning
[image: ]
It can be seen above that the QoS information would contain the priority level and delay budget for the SL positioning from the service level perspective. 
Hence, from the lower layer’s perspective, it only needs to follow the higher layer’s requirement for priority level and delay budget for the following two aspects:
(a) For resource allocation scheme 1, the network needs to perform scheduling based on the UE’s SL-PRS resource request. The field of the MAC CE is determined by the higher layer’s requirement for the service
(b) For resource allocation scheme 2, the UE selects the resource autonomously based on the SL-PRS priority and delay budget.
Based on the above, we propose the following:
Proposal3: The UE determines the SL-PRS priority and delay budget based on the higher layer’s indication when SL-PRS is triggered by its own higher layer. Adopt the text proposal in Annex C.
2.3 Minimum time gap for resource selection
For SL#11, currently, the minimum time gap has been defined as follows:
	For a selected sidelink grant, the minimum time gap between any two selected resources comprises:
-	a time gap between the end of the last symbol of a PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by sl-MinTimeGapPSFCH and sl-PSFCH-Period for the pool of resources; and
-	a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time.



For this timing requirement, although it is captured in the MAC spec, it is clear that it is within the expertise of RAN1/4. We should send a LS to RAN1/4 for confirming on the time gap requirement when sending SL-PRS on SL-PRS shared resource pool.
Proposal4:	Send a LS to RAN1 and ask whether any update is needed on the minimum time gap between two selected resources on shared resource pool.
2.4 Determination of the SL-PRS resource ID
In the open issue SL#20, the question is raised on how SL-PRS resource ID should be determined. In the current RRC spec, a list of SL-PRS resource is configured in the upper layer per resource pool. For resource allocation scheme 2, the UE would need to autonomously determine the SL-PRS resource ID from the set of configured SL-PRS resources. 
From our point of view, the determination of the SL-PRS resource ID should be related to the QoS aspects related to the SL-PRS transmission, e.g,, priority, delay budget, etc. But there is no need to specify on the detailed procedues how the SL-PRS resource ID is determined and we can leave it to the UE’s implementation.
Proposal5: The SL-PRS resource ID is determined by the UE’s implementation based on the delay budget and priority corresponding to the SLPP session. No spec impacts needed.
2.5 Priority for SL-PRS resource request MAC CE
For SL#30, from our perspective, the priority of SL-PRS resource request MAC CE should be lower than the non-prioritized SL-BSR MAC CE. Then another issue is whether there is prioritized SL-PRS resource request MAC CE? For example, if there is no prioritized SL-PRS resource request MAC CE, then when UL grant is limited to accommodate both SL-BSR MAC CE and SL-PRS resource request MAC CE, UE should always include SL-BSR MAC CE first. In such case, SL positioning may be impacted due to inefficiency transmission of SL-PRS. Therefore, prioritization mechanism similar as SL-BSR MAC CE prioritization can be applied to SL-PRS resource request MAC CE. 
Proposal6: SL-PRS resource request MAC CE’s priority in LCP is lower than SL-BSR MAC CE. Adopt the text proposal in Annex D.

2.6 Bandwidth in SL-PRS resource request
In RAN1#115, RAN1 agreed the following:
	Send an LS to RAN2 and RAN3 with the following:
· From RAN1 perspective, for scheme 1, it is important for the following request to be specified:
· a gNB is able to receive a request from either LMF or UE for SL-PRS bandwidth
· Action to RAN2 and RAN3 to consider how to specify support for such request, if not already specified.



An LS related to the above agreement is sent to RAN2 in R1-2312630 with the following actions to RAN1:
	To RAN2 and RAN3:
RAN1 respectfully requests RAN2 and RAN3 to consider how to specify support for such request, if not already specified.


Considering that TOA estimation accuracy is related to bandwidth, SNR, and estimation algorithm, and UE has better understanding of the relationship between the bandwidth and the estimation accuracy compared with LMF, because LMF doesn’t know the SNR and estimation algorithm of UE. Therefore, it is more reasonable for UE to report the bandwidth information to gNB.
For aperiodical SL-PRS transmission, UE can send the SL-PRS bandwidth information using SL-PRS resource request MAC CE. As indicated in WID RP-230328, the supported SL-PRS bandwidth is up to 100 MHz in FR1, so 8 bit is enough for the requested bandwidth field.
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 



Proposal7: Add the requested bandwidth in SL-PRS resource request MAC CE for aperiodical SL-PRS transmission. Adopt the text proposal in Annex E.
3	Remaining issues for LPHAP 
In Rel-17, If the TA timer expires, the MAC entity notifies the RRC to release SRS configurations for positioning in RRC_INACTIVE. In Rel-18, preconfigured SRS is introduced. From our understanding, SRS configurations can be preconfigured to the UE in advance, e.g. before a positioning session. Then the UE can request for activation of SRS transmission by sending RRC message upon event report in the configured validity area. In this case, the SRS configuration with area validity should not be released when the TA timer expires. But when there is no pre-configured SRS configured, the UE behaviour should be the same as R17 that it releases the SRS configuration. 
Proposal8: When area-specific TAT expires while the positioning SRS is not pre-configured, the MAC layer indicates to the higher layer to release the SRS configuration. Adopt the text proposal in Annex F.
4	Remaining issues for CA positioning 
The following open issues have been summarized in RAN2#124. The column for comments are updated with the status after RAN2#124.
	CA#01
	5.26.2	TA validation for SRS transmission in RRC_INACTIVE
	FFS TA validation for positioning SRS transmission in RRC_INACTIVE with positioning SRS bandwidth aggregation
	Whether the carriers for positioning belong to the same TAG or can belong to different TAGs
[AfterR2#124] The issue has not been discussed and no update. But perhaps, the issue is more of an RRC issue rather than MAC issue

	CA#02
	5.26.2	TA validation for SRS transmission in RRC_INACTIVE
	FFS whether to reuse the current MAC CE or design a new MAC CE for activation/deactivation of SP positioning SRS with multiple carrier indications
	Can wait for RAN1 conclusion
[AfterR2#124] The following agreement has been reached during RAN2#124
The question of whether to use a new MAC CE for semi-persistent SRS activation with bandwidth aggregation can be discussed in maintenance.



Proposal9: Conform that all the aggregated carriers for positioning in RRC_INACTIVE belongs to the same TAG. No spec change is needed.
In RAN1#114, we made the following agreement with respect to DCI triggering of AP SRS with BW aggregation, where Option 1 refers to the functionality of automatic joint activation for linked SRS resource sets.
	Agreement
With regard to aperiodic positioning SRS for bandwidth aggregation for UEs in RRC_CONNECTED state, support both Option 2 and Option1.
· Option 2: Support to use a DCI format 0_3 or 1_3 for multi-cell PDSCH/PUSCH scheduling to trigger SRS resources for bandwidth aggregation in multiple CCs.
· Option 1: Support a Rel-17 single DCI scheduling positioning SRS resource sets across the linked carriers, as a separate UE capability.
· Reuse Rel-17 DCI framework without modification. 
· If a single DCI indicates transmission of an aperiodic positioning SRS resource set, UE transmits aperiodic positioning SRS resource sets across all linked carriers for bandwidth aggregation.



In Rel-16/17, a MAC CE is utilized to activate or deactivate a positioning SRS resource set on a serving cell. For SRS bandwidth aggregation across linked resource sets on different carriers in Rel-18, RAN1 and RAN2 has concurred that a single MAC CE can activate/deactivate all linked positioning SRS resource sets across carriers.
Regarding the remaining issue whether it can be a legacy MAC CE or a new one, from our perspective, if one of the linked SRS resource sets is activated or deactivated, all linked SRS resource sets are automatically activated or deactivated as well. It can sufficiently work well as RAN1 has agreed using a single DCI can trigger all aggregated positioning SRS resource sets across the linked carriers.
Proposal10: Reuse the legacy MAC CE for semi-persistent SRS activation for bandwidth aggregation.
5	Conclusions
SL positioning
Proposal1:	When triggered by the peer UE with lower layer signalling, the SL-PRS transmitted follows the resource reservation field within the SCI to be aperiodic/periodic. Adopt the text proposal in Annex A.
Proposal2:	When triggered by the peer UE with lower layer signalling, the priority of the SL-PRS is the same as the that in the SCI triggering the SL-PRS transmission. Adopt the text proposal in Annex A.
Proposal3: The UE determines the SL-PRS priority and delay budget based on the higher layer’s indication when SL-PRS is triggered by its own higher layer. Adopt the text proposal in Annex C.
Proposal4:	Send a LS to RAN1 and ask whether any update is needed on the minimum time gap between two selected resources on shared resource pool.
Proposal5: The SL-PRS resource ID is determined by the UE’s implementation based on the delay budget and priority corresponding to the SLPP session. No spec impacts needed.
Proposal6: SL-PRS resource request MAC CE’s priority in LCP is lower than SL-BSR MAC CE. Adopt the text proposal in Annex D.
Proposal7: Add the requested bandwidth in SL-PRS resource request MAC CE for aperiodic SL-PRS transmission. Adopt the text proposal in Annex E.

LPHAP
Proposal8: When area-specific TAT expires while the positioning SRS is not pre-configured, the MAC layer indicates to the higher layer to release the SRS configuration. Adopt the text proposal in Annex F.

CA positioning
Proposal9: Conform that all the aggregated carriers for positioning in RRC_INACTIVE belongs to the same TAG. No spec change is needed.
Proposal10: Reuse the legacy MAC CE for semi-persistent SRS activation for bandwidth aggregation.

Annex A: Text proposals for MAC spec 
TBD
Annex C: Text proposals for MAC spec 
TBD
Annex D: Text proposals for MAC spec 
=============================START OF CHANGE ==================================
[bookmark: _Toc29239842][bookmark: _Toc37296201][bookmark: _Toc46490327][bookmark: _Toc52752022][bookmark: _Toc52796484][bookmark: _Toc155999634]5.4.3.1.3	Allocation of resources
Before the successful completion of the Random Access procedure initiated for DAPS handover, the target MAC entity shall not select the logical channel(s) corresponding to non-DAPS DRB(s) for the uplink grant received in a Random Access Response or the uplink grant for the transmission of the MSGA payload. The source MAC entity shall select only the logical channel(s) corresponding to DAPS DRB(s) during DAPS handover.
The MAC entity shall, when a new transmission is performed:
1>	allocate resources to the logical channels as follows:
2>	logical channels selected in clause 5.4.3.1.2 for the UL grant with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to infinity, the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);
2>	decrement Bj by the total size of MAC SDUs served to logical channel j above;
2>	if any resources remain, all the logical channels selected in clause 5.4.3.1.2 are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.
NOTE 1:	The value of Bj can be negative.
If the MAC entity is requested to simultaneously transmit multiple MAC PDUs, or if the MAC entity receives the multiple UL grants within one or more coinciding PDCCH occasions (i.e. on different Serving Cells), it is up to UE implementation in which order the grants are processed.
The UE shall also follow the rules below during the scheduling procedures above:
-	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data;
-	if the MAC entity is given a UL grant size that is equal to or larger than 8 bytes (when eLCID is not used) or 10 bytes (when eLCID is used) while having data available and allowed (according to clause 5.4.3.1) for transmission, the MAC entity shall not transmit only padding BSR and/or padding.
The MAC entity shall:
1>	if the MAC entity is configured with enhancedSkipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or if the MAC entity is configured with enhancedSkipUplinkTxConfigured with value true and the grant indicated to the HARQ entity is a configured uplink grant:
2>	if there is no UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
3>	not generate a MAC PDU for the HARQ entity.
1>	else if the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant:
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR:
3>	not generate a MAC PDU for the HARQ entity.
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	MAC CE for C-RNTI, or data from UL-CCCH;
-	MAC CE for (Enhanced) BFR, or MAC CE for Configured Grant Confirmation, or MAC CE for Multiple Entry Configured Grant Confirmation;
-	MAC CE for Sidelink Configured Grant Confirmation;
-	MAC CE for LBT failure;
-	MAC CE for SL LBT failure according to clause 5.31.2;
-	MAC CE for Timing Advance Report;
-	MAC CE for Delay Status Report;
-	MAC CE for SL-BSR prioritized according to clause 5.22.1.6;
-	MAC CE for (Extended) BSR, with exception of BSR included for padding;
-	MAC CE for (Enhanced) Single Entry PHR, or MAC CE for (Enhanced) Multiple Entry PHR or MAC CE for Single Entry PHR with assumed PUSCH, or MAC CE for Multiple Entry PHR with assumed PUSCH;
-	MAC CE for Positioning Measurement Gap Activation/Deactivation Request;
-	MAC CE for the number of Desired Guard Symbols;
-	MAC CE for Case-6 Timing Request;
-	MAC CE for (Extended) Pre-emptive BSR;
-	MAC CE for SL-BSR, with exception of SL-BSR prioritized according to clause 5.22.1.6 and SL-BSR included for padding;
-	MAC CE for SL-PRS resource request;
-	MAC CE for IAB-MT Recommended Beam Indication, or MAC CE for Desired IAB-MT PSD range, or MAC CE for Desired DL Tx Power Adjustment;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding;
-	MAC CE for SL-BSR included for padding.
NOTE 2:	Prioritization among MAC CEs of same priority is up to UE implementation.
The MAC entity shall prioritize any MAC CE listed in a higher order than 'data from any Logical Channel, except data from UL-CCCH' over NR sidelink transmission.

Annex E: Text proposals for MAC spec 
=============================START OF CHANGE =================================
[bookmark: _Toc155999847][bookmark: _Hlk148713596]6.1.3.74	SL-PRS Resource Request MAC CE
The SL-PRS Resource Request MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-1b. It has the following fields:
-	Destination index: The Destination Index field identifies the destination. The length of this field is 5 bits. The value is set to one index corresponding to SL destination identity associated to same destination reported in sl-PosTxResourceReqList if present. The value is indexed sequentially from 0 in the same ascending order of SL destination identity in sl-PosTxResourceReqList as specified in TS 38.331 [5]. When multiple lists are reported, the value is indexed sequentially across all the lists in the same order as presented in SidelinkUEInformaitonNR message;
-	Priority: Priority of pending SL-PRS transmission. The length of this field is 3 bits.
-	Bandwidth: The desired bandwidth of the requested SL-PRS resources in unit of MHz. The length of this field is 8 bits.


[image: ]
Figure 6.1.3.74-1: SL-PRS Resource Request MAC control element
============================= END OF CHANGE =================================
Annex F: Text proposals for MAC spec on LPHAP 
===========================START OF CHANGE =====================================
5.2	Maintenance of Uplink Time Alignment
RRC configures the following parameters for the maintenance of UL time alignment:
-	timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells to the associated TAG to be uplink time aligned for the TAG;
-	inactivePosSRS-TimeAlignmentTimer which controls how long the MAC entity considers the Positioning SRS transmission in RRC_INACTIVE in clause 5.26 to be uplink time aligned;
-	cg-SDT-TimeAlignmentTimer which controls how long the MAC entity considers the uplink transmission for CG-SDT to be uplink time aligned;
-	srs-ValidityAreaTimeAlignmentTimer which controls how long the MAC entity considers Positioning SRS transmission in RRC_INACTIVE in clause 5.26 to be uplink time aligned when SRS positioning validity area is configured.
The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	if there is ongoing Positioning SRS Transmission in RRC_INACTIVE as in clause 5.26:
3>	if SRS positioning validity area is configured:
4>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
3>	else:
4>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with the indicated TAG.
2>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
3>	start or restart the cg-SDT-TimeAlignmentTimer associated with the indicated TAG.
2>	else:
3>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell configured with two TAGs or in a MSGB for an SpCell configured with two TAGs:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for the TAG indicated in the received Random Access Response message or MSGB;
3>	start or restart the timeAlignmentTimer associated with TAG indicated in the received Random Access Response message or MSGB.
2>	else if the timeAlignmentTimer associated with the TAG indicated in the received Random Access Response message or MSGB is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	stop the timeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell not configured with two TAGs or in a MSGB for an SpCell not configured with two TAGs:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5; or
3>	when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:
4>	stop timeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
5>	set the NTA value to the value before applying the received Timing Advance Command as in TS 38.211 [8].
3>	when the Contention Resolution is considered successful for Random Access procedure while the CG-SDT procedure is ongoing:
4>	stop timeAlignmentTimer associated with this TAG;
4>	start or restart the cg-SDT-TimeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered successful for Random Access procedure while SRS transmission in RRC_INACTIVE is ongoing:
4>	if SRS positioning validity area is configured:
5>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
4>	else:
5>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE, as specified in clause 5.1.4a, for an SpCell configured with two TAGs:
2>	apply the Timing Advance Command for the PTAG indicated in the Absolute Timing Advance Command MAC CE;
2>	start or restart the timeAlignmentTimer associated with this PTAG.
1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE, as specified in clause 5.1.4a, for an SpCell not configured with two TAGs:
2>	apply the Timing Advance Command for PTAG;
2>	if there is ongoing Positioning SRS Transmission in RRC_INACTIVE as in clause 5.26:
3>	if SRS positioning validity area is configured:
4>	start or restart the srs-ValidityAreaTimeAlignmentTimer associated with the indicated TAG.
3>	else:
4>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with the indicated TAG.
2>	if CG-SDT procedure is ongoing:
3>	start or restart the cg-SDT-TimeAlignmentTimer associated with PTAG.
2>	else:
3>	start or restart the timeAlignmentTimer associated with PTAG.
1>	when the MAC entity is configured with rach-LessHO:
2>	set the NTA value (as defined in TS 38.211 [8]) to the value indicated by targetNTA in rach-LessHO for PTAG;
2>	start the timeAlignmentTimer associated with PTAG.
1>	when the indication is received from upper layer for stopping the inactivePosSRS-TimeAlignmentTimer:
2>	stop the inactivePosSRS-TimeAlignmentTimer.
1>	when the indication is received from upper layer for starting the inactivePosSRS-TimeAlignmentTimer:
2>	start or restart the inactivePosSRS-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for starting the cg-SDT-TimeAlignmentTimer:
2>	start the cg-SDT-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for stopping the cg-SDT-TimeAlignmentTimer:
2>	consider the cg-SDT-TimeAlignmentTimer as expired.
1>	when the indication is received from upper layer for starting the srs-ValidityArea-TimerAlignmentTimer:
2>	start or restart the srs-ValidityArea-TimerAlignmentTimer.
1>	when the indication is received from upper layer for stopping the srs-ValidityArea-TimerAlignmentTimer:
2>	stop the srs-ValidityArea-TimerAlignmentTimer.
1>	when instruction from the upper layer has been received for starting the TimeAlignmentTimer associated with PTAG:
2>	start the TimeAlignmentTimer associated with PTAG.
1>	when an LTM Cell Switch Command MAC CE including a Timing Advance Command is received:
2>	apply the Timing Advance Command for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when an LTM Cell Switch Command MAC CE is received and the UE has successfully measured the Timing Advance as in clause 5.18.35:
2>	apply the measured Timing Advance for the PTAG;
2>	start or restart the timeAlignmentTimer associated with the PTAG.
1>	when the srs-ValidityAreaTimeAlignmentTimer expires:
2>	if the SRS configuration with validity area is not pre-configured:
3>	notify RRC to release Positioning SRS configuration(s) with validity area.
1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with a PTAG and the SpCell is not configured with two PTAGs; or
2>	if the timeAlignmentTimer is associated with a PTAG, the SpCell is configured with two PTAGs, and the timeAlignmentTimer associated with the other PTAG is not running:
3>	flush all HARQ buffers for all Serving Cells;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with a TAG for an SCell, then for all SCells configured with only this TAG; or
2>	if the timeAlignmentTimer is associated with a TAG for an SCell, and if the SCell is configured with two TAGs and the timeAlignmentTimer associated with the other TAG is not running, then for all such SCells:
3>	flush all HARQ buffers;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
2>	else if the timeAlignmentTimer is associated with a TAG for a Serving Cell configured with two TAGs, and if the timeAlignmentTimer associated with the other TAG is running, then for all such Serving Cells:
3>	clear any configured downlink assignment, if the activated TCI state(s) for all PUCCH resources configured for the configured downlink assignment is associated with the TAG of the expired timeAlignmentTimer;
3>	clear any configured uplink grant, if the activated TCI state(s) for the configured uplink grant is associated with the TAG of the expired timeAlignmentTimer;
3>	clear any PUSCH resource for semi-persistent CSI reporting, if the activated TCI state(s) for the PUSCH resource is associated with the TAG of the expired timeAlignmentTimer;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
1>	when the inactivePosSRS-TimeAlignmentTimer expires:
2>	notify RRC to release Positioning SRS for RRC_INACTIVE configuration(s).
1>	when the cg-SDT-TimeAlignmentTimer expires:
2>	clear any configured uplink grants;
2>	if a PDCCH addressed to the MAC entity's C-RNTI after initial transmission for the CG-SDT with CCCH message has not been received:
3>	consider ongoing CG-SDT procedure as terminated;
3>	indicate the expiry of cg-SDT-TimeAlignmentTimer to the upper layer.
2>	flush all HARQ buffers;
2>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
When the MAC entity stops uplink transmissions for an SCell not configured with two TAGs due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
When the MAC entity stops uplink transmissions associated to a STAG for an SCell configured with two TAGs due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the STAG as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble and MSGA transmission when the timeAlignmentTimer(s) associated with all TAG(s) to which this Serving Cell belongs is not running, CG-SDT procedure is not ongoing and SRS transmission in RRC_INACTIVE as in clause 5.26 is not on-going. Furthermore, when the timeAlignmentTimer(s) associated with all PTAG(s) is not running, CG-SDT procedure is not ongoing and SRS transmission in RRC_INACTIVE as in clause 5.26 is not ongoing, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble and MSGA transmission on the SpCell. The MAC entity shall not perform any uplink transmission except the Random Access Preamble and MSGA transmission when the cg-SDT-TimeAlignmentTimer is not running during the ongoing CG-SDT procedure as triggered in clause 5.27 and the inactivePosSRS-TimeAlignmentTimer or srs-ValidityAreaTimeAlignmentTimer is not running. The MAC entity shall not perform any uplink transmission except the Random Access Preamble and MSGA transmission on a Serving Cell using TCI state(s) associated with a TAG for which the timeAlignmentTimer is not running.
============================== END OF CHANGE ==================================
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5.7.2 > Handling-of-Ranging/SL-Positioning-QoS«

Ranging/SL Positioning QoS requirement may-be provided-in the Ranging/SL Positioning service request-generated-at
the-application layer, and-is provided from the-application layer to-the Ranging/SL Positioning layer. Ranging/SL-
Positioning QoS requirement may-be-included in the Ranging/SL Positioning Service request-from SL Positioning
Client UE.<

‘The Ranging/SL Positioning layer maps the-Ranging/SL Positioning QoS requirement to the Ranging/SL Positioning
parameters-and-provides the Ranging/SL Positioning QoS parameters-to-the-AS layer. If there is no received
Ranging/SL Positioning QoS requirement from the-application layer, the Ranging/SL Positioning layer determines the

Ranging/SL Positioning QoS parameters-based-on the Ranging/SL positioning Policy/parameters as-configured-in the
clause-of5.1.¢

Ranging/SL Positioning QoS information contains attributes defined in clause’4. 1b-of TS°23.273°[8] with the-following
additions:

-  The-accuracy atribute-also-includes <

- - the-relative-horizontal-accuracy, and-the relative vertical accuracy for relative-positioning;

- - the-distance-accuracy-and-direction accuracy for Ranging. <
- > Range, which-indicates the-applicability-of the-QoS-attributes-in the Ranging/SL Positioning operation-over PCS.
- > Priority-level.¢

- - Delay-Budget.<
NOTE: - The usage of Priority-level-and Delay Budget-is-described-in-TS°38.355°[12].¢

Ranging/SL Positioning QoS information is used for determination-of Ranging/SL Positioning method. The
Ranging/SL Positioning methods-are defined in TS38.355°[12].<!
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