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1. Background
The following post meeting email discussion has been planned during RAN2#123bis:
[Post123bis][409][POS] Rel-18 positioning MAC CRs (Huawei)
	Scope: Review the running CRs and develop open issue lists.
	Intended outcome: Draft CRs and open issue list for next meeting
	Deadline: Medium (2 weeks)
[Post123bis][410][POS] Rel-18 positioning RRC CR (Ericsson)
      Scope: Review the running CR and develop an open issue list.
      Intended outcome: Draft CR and open issue list for next meeting
      Deadline: Medium (2 weeks)

With the email discussion, the remaining open issues for the MAC spec and RRC spec have been summarized. In this contribution, we intend to address these remaining issues for the completion of the WI in R18 SL positioning. 
2	Discussion on MAC open issues
[bookmark: _Hlk149827908]2.1	Further discussion on prioritization
The following open issues have been listed for prioritization
	SL#01
	5.4.2.2	HARQ process
	FFS conditions for uplink transmission prioritizing over sidelink transmission.
	Needs further discussion

	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



The legacy specifies the conditions when uplink transmission is considered as prioritized: as long as one of the V2X SL or NR SL transmission is prioritized, the uplink transmission is not prioritized. The legacy behavior can be summarized as follows: the following cases where uplink transmission is prioritized over sidelink transmission or can be performed simultaneously are specified in MAC spec 5.4.2.2:
· Both sidelink grant for NR sidelink and configured grant for V2X sidelink, neither V2X sidelink nor NR sidelink transmission is prioritized;
· Both sidelink grant for NR sidelink and configured grant for V2X sidelnk, UL transmission and V2X/NR sidelink can be performed simultaneously;
· Only configured grant for V2X sidelink, and V2X sidelink is not prioritized or they can be transmitted simultaneously
· Only a sidelink grant for NR sidelink, and NR sidelink is not prioritized or they can be transmitted simultaneously
· Both sidelink grant for NR sidelink and configured grant for V2X sidelink, and either only the NR sidelink or V2X sidelink is prioritized, and the prioritized sidelink transmission can be performed simultaneously with UL transmission.
Then, when also considering about SL-PRS transmission, it cannot be prioritized either in order for Uplink to be prioritized. 
Proposal1: 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.

In the previous RAN2 meeting, we have agreed on the conditions when the SL-PRS is considered as prioritized. We need to further discuss another special case of the prioritization between SR and SL-PRS. For SL#02, for cases where SR transmission is prioritized, the following cases are specified in 5.4.4:
· When there are both “SR triggered by SL-BSR” and “UL-SCH transmission”, the priority value of the triggered SR is lower than sl-PrioritizationThres and the value of the highest priority of the logical channel for UL-SCH is higher than or equal to ul-PrioritizationThres, and any MAC CE prioritized is not included and the UL-SCH transmission is not prioritized by upper layer;
· When there are both “SL-SCH” and “SR triggered by BSR”, and the MAC entity is not able to perform them simultaneously, and either transmission on the SL-SCH transmission is not prioritized or the priority value of the logical channel that triggered SR is lower than ul-PrioritizationThres;
· When there are both “SL-SCH” and “SR triggered by SL-BSR”, and the MAC entity is not able to perform them simultaneously, and the priority of the triggered SR is higher than the priority of the SL-SCH transmission. 

Taking the above as baseline, we think the following cases can be discussed:
· When there are both “SL-PRS” and “SR triggered by BSR”: the SR can be prioritized if SL-PRS is not prioritized or the priority value of the logical channel that triggered SR is lower than ul-PrioritizationThres;
· When there are both “SL-PRS” and “SR triggered by SL-BSR”: the SR can be prioritized if the priority for the triggered SR is higher than the priority of SL-PRS or the MAC PDU corresponding to the SL-PRS, i.e, the priority value of the SR is lower than that of SL PRS.
· When there are both “SR triggered by SL-PRS resource request” and “SL-SCH or SL-PRS”: the SR can be prioritized if the priority for the triggered SR is higher than the priority of the SL-SCH or SL-PRS, i.e, the priority value of the SR is lower than that of SL SCH or SL-PRS.
For this, we propose the following
[bookmark: _Hlk149827949]Proposal2a:	SR transmission is prioritized over SL-SCH/SL-PRS when it cannot be transmitted with SL-SCH/SL-PRS simultaneously under the following conditions:
(a) If SR is triggered by BSR
· Transmission on the SL-SCH transmission and SL PRS is not prioritized; or
· The priority value of the SR triggered by BSR is lower than a threshold (i.e., ul-PrioritizationThres); 
(b) If SR is triggered by SL BSR
· The priority value of the SR triggered by SL-BSR is lower than value of the highest priority of SL-SCH or SL PRS.
(c) If SR is triggered by SL-PRS resource request
· The priority value of the SR triggered by SL-PRS is lower than value of the highest priority of SL-SCH or SL PRS.
When there are both “SR triggered by SL-PRS resource request” and “UL-SCH”: considering that SL-PRS resource request MAC CE is similar as SL-BSR MAC CE, then the condition can also be the same as that for SR triggered by SL-BSR. 

The priority for SR triggered by SL-PRS resource request can be determined as same as the corresponding SL-PRS as in legacy. Therefore, following the legacy conditions in sidelink communcations, we think that the SR triggered by SL-PRS resource request can be prioritized if the priority value for the SR is lower than a configured threshold, and the value of the highest priority of the logical channel for UL-SCH is higher than or equal to ul-PrioritizationThres, and any MAC CE prioritized is not included and the UL-SCH transmission is not prioritized by upper layer;

Proposal2b: SR transmission triggered by SL-PRS resource request MAC CE is prioritized over UL-SCH when it cannot be transmitted with UL-SCH transmission simultaneously under the following condition:
· The priority value for the SR is lower than a configured threshold; and
· The value of the highest priority of the logical channel for UL-SCH is higher than or equal to ul-PrioritizationThres, and any MAC CE prioritized is not included and the UL-SCH transmission is not prioritized by upper layer
2.2 SR/SL-PRS resource request MAC CE cancellation
	SL#03
	5.4.4	Scheduling Request
	FFS additional conditions for SR cancellation.
	Needs further discussion

	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



For the condition of cancellation of SR and SL PRS resource request MAC CE, in the previous meeting, we have agreed that it can be cancelled when the SL-PRS resource request MAC CE is transmitted and FFS additional conditions. 
While for the further study, we think that under the following conditions, both the MAC CE-triggered SR and the SL-PRS resource request MAC CE itself can be cancelled under the following two conditions:
(a) When all the SL-PRS can be transmitted
(b) When the SL-PRS resource request MAC CE is transmitted and the it contains the latest pending SL-PRS for transmission
Proposal3:	SL-PRS resource request MAC CE and its triggered SR can be cancelled when SL grant can accommodate all the pending SL-PRS transmission.
Proposal4:	SL-PRS resource request MAC CE and its triggered SR can 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.

2.3 SL-PRS triggering by peer UE
	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

	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



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. 
Proposal5:	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.
Proposal6:	When triggered by the peer UE with lower layer signaling, the priority of the SL-PRS is the same as the that in the SCI triggering the SL-PRS transmission.
2.4	PSFCH transmission on shared RP
	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

	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

	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

	SL#26
	5.22.2.2	Sidelink HARQ operation and SL-PRS reception on SL-PRS shared resource pool
	FFS how the PSFCH 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



When the SL PRS is transmitted along with SL-SCH on the shared resource pool, if the MAC PDU is ACKed, this reflects the SL transmission is reliable. From the peer UE’s perspective, when it completes the measurements on the SL PRS, it can also send the feedback via the MAC PDU’s ACK. Therefore, the legacy logical can be applied here, i.e., when the MAC PDU has been positively ACKed, the UE considers that the SL PRS is successfully transmitted.
When the MAC PDU has been positively ACKed, another problem is about whether the associated SL PRS occasions should be cleared. As discussed above, if the SL PRS has already been received by the peer UE successfully, there is no need to transmit this SL PRS, i.e., the SL PRS occasions corresponding to this transmitted SL PRS are not needed. Therefore, we propose to clear the SL PRS occasions for transmit this SL PRS. 
Proposal7:	When the MAC PDU has been positively ACKed for MAC PDU transmitted on SL-PRS shared resource pool, the UE considers the SL-PRS is successfully transmitted and clears the associated sidelink grants. Send a LS to RAN1 for confirmation.
When considering how the PSFCH is generated when SL-PRS is transmitted on shared resource pool, we think according to the SL-PRS transmission on the shared resource pool, a MAC PDU is generated along with the SL PRS transmission, therefore, the PSFCH is generated according to the legacy procedure is ok based on the MAC PDU.
Proposal8:	Legacy procedure is reused for generated PSFCH in shared resource pool based on the MAC PDU generated along with the SL-PRS.

2.5	Delay budget/PDB when transmitting on shared RP
	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. 


For the above FFS, during resource selection procedure, it is obvious that same mechanism for priority determination can be applied to delay budget/PDB determination. Considering that UE needs to send the SL-PRS together with the SL data, then UE can select the smaller one between the PDB for SL data and the delay budget for SL-PRS.
Proposal9:	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.
2.6	Minimum time gap for resource selection
	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 PSFCH on shared resource pool



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.
Proposal10:	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.
2.7	SL-PRS id/SL-PRS priority/Delay budget determination
	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

	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.
	This is also related to open issue SL#10. Maybe it can be defined as a mapping from LCS QoS to SL-PRS priority. And maybe there will not be MAC spec impacts. Dependent on SA2 discussions

	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.

	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


As concluded in the above table, the selection of the above parameters are related to the QoS definition of SA2, thus, we propose the following:
Proposal11:	Send a LS to SA2, cc RAN1, that we think a mapping between SL-PRS delay budget, and priority in RAN needs to be defined.
2.8	Preventing starvation for low priority data/SL-PRS
	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



Proposal12:	No further enhancement needed for the LCP issues.
2.9	Resource reselection counter maintenance
	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



In the previous RAN2 meeting, we have agreed that the resource reselection mechanism by counter is also applicable for dedicated resource pool. However, it needs to be further studied how the counter for resource reselection is maintained. Previously, it is maintained per SL process. 
Proposal13: Reuse the legacy counter mechanism for SL-PRS transmission, i.e., the counter is maintained per SL process.
2.10	Resource selection for SL-PRS
	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



Proposal14:	Limit the number of sidelink processes that can transmit SL-PRS to 4 when sending with resource allocation scheme 2, similar to sidelink communications.
2.11	Higher layer prioritization
	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.
	Need further discussion



The following conditions have been captured in the current MAC spec for the cases when SL-SCH MAC PDU is prioritized over uplink transmissions:
	The transmission of the MAC PDU is prioritized over uplink transmission(s) of the MAC entity or the other MAC entity if the following conditions are met:
1>	if the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmission(s) at the time of the transmission, and
1>	if none of the uplink transmission(s) is prioritized by upper layer according to TS 23.287 [19], and
1>	if none of the NR uplink MAC PDU(s) includes any MAC CE prioritized as described in clause 5.4.3.1.3, and
1>	if ul-PrioritizationThres is configured and if the value of the highest priority of logical channel(s) of all the NR uplink transmission(s) is not lower than ul-PrioritizationThres, and
1>	if sl-PrioritizationThres is configured and if the value of the highest priority of logical channel(s) or MAC CE(s) in the MAC PDU is lower than sl-PrioritizationThres.



While within the current SA2 spec, the following has been captured for the prioritization of emergency sessions over V2X/NR sidelink communications. 
[image: C:\Users\y00397895\AppData\Roaming\eSpace_Desktop\UserData\y00397895\imagefiles\C477AC8E-5713-4CE7-A229-BB45AA360032.png]
We should ask SA2 whether the same mechanism of prioritization is still applicable for SL-PRS transmission.
Proposal15:	Send LS to SA2 that whether the SL-PRS can be prioritized over sideink communications over PC5.
2.12	SL-PRS resource request MAC CE
	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

	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


In our understanding, the SL-PRS resource request MAC CE can be used to request the SL grant for one or more SL-PRS transmission similarly as SL-BSR. To assure that the SL data with higher priority can obtain SL grant in the first place, in SL communication, UE includes the buffer status of the destinations in decreasing order of the priority, irrespective of the value of the Destination Index. Therefore, to achieve the transmission of SL-PRS with higher priority, UE can include the information for SL-PRS (i.e., priority, etc.) of each destination in decreasing order of the priority.
Proposal16a:	SL-PRS resource request MAC CE should include a list of destination IDs and priorities with descending order.
	SL#30
	5.4.3.1.3	Allocation of resources
	[bookmark: _Hlk149903362]FFS the priority of SL-PRS resource request MAC CE among the other logical channels and MAC CEs
	Need further discussion



From our perspective, the SL-PRS resource request MAC CE should be similar to the non-prioritized SL-BSR MAC CE. For the issue whether there is prioritized SL-PRS request MAC CE, it can be further studied when the above agreement is made on the list of destination IDs within the SL-PRS request MAC CE.
Proposal16b: SL-PRS resource request MAC CE’s priority in LCP is lower than non-prioritized SL-BSR MAC CE.
3	Discussions on RRC procedures
In this section, we discuss on all the non-editorial issues that are listed in section 2 for the open issues in the RRC spec for sidelink positioning.
3.1	Conditions for establishing RRC Connection/Resumption for NR SL-PRS transmission
	SL#03
	5.3.3.1a	Conditions for establishing RRC Connection for NR sidelink communication
	FFS under what conditions RRC connection should be established for SL-PRS transmission
	Need further discussion

	SL#06
	5.3.13.1a	Conditions for resuming RRC Connection for NR sidelink communication
	FFS the conditions for resuming RRC connections
	Similar issue as in SL#03



When the system indicates that it supports SL-PRS transmission while within the system information, there is no resource pool configuration for Scheme2, it means that the network wants to provide dedicated resource configuration to the UE such that the SL-PRS transmission can be more efficient. This is the same as the legacy SL communications. Hence, we propose the following
Proposal17: UE should perform connection setup/resume request with the following conditions:
(a) SL-PRS transmission is triggered; and
(b) the carrier for SL-PRS transmission is included in the frequency list in the system information; and
(c) the system information does not have resource pool configuration for Scheme2 selection.

3.2	Sidelink UE information NR
	SL#04
	5.3.5.3	Reception of an RRCReconfiguration by the UE
	FFS the conditions for the Transmission of SidelinkUEinformaitonNR
	Need further discussion

	SL#09
	5.8.3	Sidelink UE information for NR sidelink communication/discovery
	FFS sidelink UE information for NR sidelink PRS transmission
	Need further discussion



In the legacy RRC spec for sidelinkUEInforamtionNR, the UE sends the RRC message SidelinkUEInformationNR to indicate to the network its interests in receive or transmit NR sidelink communications and the assignment or release of transmission resource. It can send a list of frequencies and destinations to the gNB for the resource request.
	SidelinkUEInformationNR-r16-IEs ::=    SEQUENCE {
    sl-RxInterestedFreqList-r16            SL-InterestedFreqList-r16           OPTIONAL,
    sl-TxResourceReqList-r16               SL-TxResourceReqList-r16            OPTIONAL,
    sl-FailureList-r16                     SL-FailureList-r16                  OPTIONAL,
    lateNonCriticalExtension               OCTET STRING                        OPTIONAL,
    nonCriticalExtension                   SidelinkUEInformationNR-v1700-IEs   OPTIONAL
}


For sidelink positioning, the same can be applied that the UE can request a list of frequencies and destinations that it wants to perform SL-PRS transmissions. We hence propose the following
Proposal18: Transmission of SidelinkUEinformaitonNR 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.

3.3	CG configuration request
	SL#07
	5.7.4	UE Assistance Information
	The UE uses UAI to request CG configuration when request is received from lower layer for periodic SL-PRS transmissions
	Editorial as this has been previously agreed. May need further discussion



In the legacy sidelink communications, the UE uses UAI to request CG resource to the gNB as follows
	SL-UE-AssistanceInformationNR-r16 ::= SEQUENCE (SIZE (1..maxNrofTrafficPattern-r16)) OF SL-TrafficPatternInfo-r16

SL-TrafficPatternInfo-r16::=          SEQUENCE {
    trafficPeriodicity-r16                ENUMERATED {ms20, ms50, ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000},
    timingOffset-r16                      INTEGER (0..10239),
    messageSize-r16                       BIT STRING (SIZE (8)),
    sl-QoS-FlowIdentity-r16               SL-QoS-FlowIdentity-r16
}



In the previous RAN2 meeting, we have agreed that when the SL-PRS transmission is periodic, the UE uses RRC message to request SL-PRS resource. We hence propose the following for the request of periodic SL-PRS transmission by UAI.
Proposal19: The UE uses UAI to request CG configuration when request is received from lower layer for periodic SL-PRS transmissions.
3.4	Condition for UE performs NR sidelink positioning operation
	SL#08
	5.8.2	Conditions for NR sidelink communication/discovery operation
	FFS what are the conditions for NR sidelink PRS transmission
	Need further discussion



In legacy sidelink communications, the following conditions have been specified for when the UE is allowed to perform sidelink communications:
	The UE shall perform NR sidelink communication operation only if the conditions defined in this clause are met:
1>	if the UE's serving cell is suitable (RRC_IDLE or RRC_INACTIVE or RRC_CONNECTED); and if either the selected cell on the frequency used for NR sidelink communication/discovery operation belongs to the registered or equivalent PLMN as specified in TS 24.587 [57] or TS 24.554 [72] or the UE is out of coverage on the frequency used for NR sidelink communication/discovery operation as defined in TS 38.304 [20] and TS 36.304 [27]; or
1>	if the UE's serving cell (RRC_IDLE or RRC_CONNECTED) fulfils the conditions to support NR sidelink communication/discovery in limited service state as specified in TS 23.287 [55]; and if either the serving cell is on the frequency used for NR sidelink communication/discovery operation or the UE is out of coverage on the frequency used for NR sidelink communication/discovery operation as defined in TS 38.304 [20] and TS 36.304 [27]; or
1>	if the UE has no serving cell (RRC_IDLE).



For SL-PRS transmission, we think the conditions above are the same. Hence, we propose the following
Proposal20: UE is allowed for performing SL-PRS transmission when the following conditions are satisfied:
· The selected cell is suitable or in limited service state and it supports SL-PRS transmission; or 
· The selected cell is suitable or in limited service state and UE is out of coverage for the cell supporting SL-PRS transmission; or
· The UE is in RRC_IDLE
Proposal21: If it is agreed that the UE can perform SL-PRS transmission when the selected cell is in limited service state, inform SA2 of RAN2’s agreement.
3.5	Synchronization issues
	SL#10
	5.8.5	Sidelink synchronisation information transmission for NR sidelink communication/discovery
	FFS changes needed for NR sidelink PRS transmission and reception for synchornization
	Need further discussion

	SL#11
	5.8.6	Sidelink synchronisation reference
	FFS how to capture RAN1’s agreement on synchronization
	Need further discussion

	SL#12
	5.8.12	DFN derivation from GNSS
	FFS RAN1’s agreements impacts on RAN2
	Need further discussion



Regarding DFN and synchronization, RAN1 has agreed on the following:
	RAN1#112
Agreement
SL-PRS based RTOA TSL-RTOA is defined as the beginning time of SL subframe #i containing SL-PRS received from a UE, relative to the RTOA Reference Time. The SL RTOA reference time is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0.
· FFS on how to select between SFN 0 or DFN 0 for determination of T0.
· FFS: the source for the reference timing
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS on how to select between SFN or DFN
RAN1#112bis
Conclusion 
· For SL-PRS based RTOA definition, the selection between SFN0 vs DFN0 and SFN vs DFN is determined based on the selection of the synchronization source for SL PRS transmission, as in legacy specifications.
· When the UE selects a cell as the synchronization reference source, SFN0/SFN is used for SL-PRS based RTOA. 
· Otherwise, DFN/DFN0 is used for the definition of the SL-PRS based RTOA.
· FFS on indication of whether SFN or DFN is used along with the RTOA measurement reporting

Agreement
· SFN/DFN Initialisation Time can be provided by UE or by LMF.
· FFS: which UEs can provide initialisation time (note: which may be decided by other WGs)
· FFS: further details of the definition of DFN Initialisation Time
· For the definition of SL-PRS based RTOA, update the definition of reference timing as:
· the reference timing is defined as , where
· T0 is the nominal beginning time of SFN 0 or DFN0 provided by SFN/DFN Initialisation Time
· tSL-PRS = (10nf + nsf) x 10-3, where nf and nsf are the SFN or DFN and the subframe number of the SL-PRS, respectively
· FFS: The timing of SFN0/SFN for RTOA reference timing is determined by advancing DL SFN0/SFN with TA/2 when the UE is in-coverage and in connected state
RAN1#113
Agreement
A time stamp associated to each SL positioning measurement within the report includes at least the followings:
· SFN, slot number, and optionally including nr-PhysCellID, nr-ARFCN, nr-CellGlobalID
· FFS if at least one of nr-PhysCellID, nr-ARFCN, nr-CellGlobalID is always included
· Or DFN and slot number
· FFS: sidelink synchronization identity
FFS: SL-PRS resource ID is included within the measurement report
FFS: symbol number

Agreement
When GNSS is used for synchronization reference, DFN Initialisation Time is defined based on Tref and OffsetDFN defined for sidelink communications (Subclause 5.8.12 in 38.331).

RAN1#114
Agreement
To mitigate the impact of synchronization errors between anchor UEs for SL-PRS based measurement, the exchanged synchronization information of anchor UEs between a UE and LMF or another UE includes the following:
· [The synchronization source type (GNSS, gNB/eNB, and UE) of anchor UEs, 
· If the synchronization source of an anchor UE is SyncRef UE, the anchor UE can optionally indicate the coverage status and synchronization connection status (whether the SyncRef UE is directly or indirectly synchronized to GNSS/gNB, or other SyncRef UE) of the SyncRef UE
· If the synchronization source of an anchor UE is gNB, the anchor UE can further provide cell identity information]
· [Synchronization quality/accuracy information]
· The RTD between anchor UEs 



Proposal22: Confirm that for the selection between SFN/DFN for T0:
· When the UE selects a cell as the synchronization reference source, SFN0/SFN is used for SL-PRS based RTOA. 
· Otherwise, DFN/DFN0 is used for the definition of the SL-PRS based RTOA.
3.6	Resource allocation scheme selection
	SL#14
	5.8.8	Sidelink communication transmission
	FFS UE procedure for determining resource allocation scheme1/2
	Need further discussion



Proposal23: If the UE is in RRC_CONNECTED, when the UE is configured with SL-PRS resource allocation scheme 1 configurations, SL-PRS transmission is not supported when: 
· T310 or T311 is running (RLF is triggered)
· T301 is running (RRC re-establishment has been triggered)
· T304 is running (HO has been triggered)
Otherwise, SL-PRS resource allocation Scheme 1 is selected.
Proposal24: If the UE is in RRC_CONNECTED, when the UE is configured with SL-PRS resource allocation scheme 2 configurations, SL-PRS resource allocation scheme 2 is selected when system information supports SL-PRS resource allocation Scheme 2 for the current cell.
Proposal25: if the UE is not in RRC_CONNECTED and the current cell support SL-PRS transmission, SL-PRS resource allocation Scheme2 is selected
Proposal26: if the UE is not in RRC_CONNECTED and the current cell does not support SL-PRS transmission, SL-PRS resource allocation scheme 2 based on pre-configuration is selected.
3.7	Cell selection/reselection
	SL#17
	IDLE mode procedure 38.304
[bookmark: _Toc146666579][bookmark: _Toc52749290][bookmark: _Toc46502313][bookmark: _Toc37298551][bookmark: _Toc29245205]5.2.4.1	Reselection priorities handling
	FFS whether cell selection/reselection should be prioritized when there is on-going SL-PRS transmission 
	Need further discussion

	SL#18
	38.304 
4.5	Cell Categories
	FFS the support for SL-PRS transmission in limited service state.
	Need further discussion

	SL#19
	8.2	Cell selection and reselection for Sidelink
	FFS the measurement in UE for the non-serving frequency for SL-PRS transmission
	Need further discussion. Should be OK just to follow the legacy

	SL#20
	8.2	Cell selection and reselection for Sidelink
	FFS the condition for the UE to be in coverage/out of coverage for SL-PRS transmission.
	Need further discussion. Should be OK just to follow the legacy

	SL#21
	8.2.1	Parameters used for cell selection and reselection triggered for sidelink
	FFS the additional reselection process for selecting a cell on non-serving frequency for SL-PRS transmission.
	Need further discussion. Should be OK just to follow the legacy


For the legacy sidelink communication spec, the prioritization of the carriers have been specified as follows:
	If the UE is configured to perform both NR sidelink communication and V2X sidelink communication, the UE may consider the frequency providing both NR sidelink communication configuration and V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority.


For SL-PRS transmission, we think that the pre-requisite should be that the UE supports sidelink communication in order to establish the PC5 connection. Hence, if the UE is configured to perform SL-PRS transmission, the carrier that supports both sidelink communications and SL-PRS transmission should be prioritized.
Proposal27: If the UE is configured by upper layer to perform SL-PRS transmission, the carrier providing support for SL-PRS transmission and NR sidelink communications may be prioritized.
On the support of SL-PRS transmission in the limited state, we think the rationale should be the same as NR sidelink communications. Hence, we propose the following:
Proposal28: Support SL-PRS transmission in limited service state.
In the legacy spec for NR sidelink communications, the following has been specified for measurements on non-serving cell
	When UE is interested to perform NR sidelink communication/discovery on non-serving frequency, it may perform measurements on that frequency or the frequencies which can provide inter carrier NR sidelink configuration for that frequency for cell selection and reselection purpose in accordance with TS 38.133[8]. When UE is interested to perform V2X sidelink communication on non-serving frequency, it may perform measurements on that frequency or the frequencies which can provide inter carrier V2X sidelink configuration for that frequency for cell selection and intra-frequency reselection purpose in accordance with TS 38.133[8].


For SL-PRS transmission, we think it can follow SL communications on the measurements
Proposal29: For SL-PRS transmission, the UE may perform measurements on the non-serving frequencies that support ranging/sidelink positioning.
In the legacy, the conditions for UE to be in coverage or out of coverage is captured as follows:
	If the UE detects at least one cell on the frequency which UE is configured to perform NR sidelink communication/discovery on fulfilling the S criterion in accordance with clause 8.2.1, it shall consider itself to be in-coverage for NR sidelink communication/discovery on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for NR sidelink communication/discovery on that frequency.



For SL-PRS, we think it can be the same that we just follow the legacy for this.
Proposal30: For SL-PRS transmission, the UE considers itself to be out of coverage if on a certain frequency, it cannot find any cell that satisfy the S criterion.

Then, for the issue of additional conditions for cell reselection, we think that for SL-PRS transmission, we can also follow the legacy, as proposed in the following:
Proposal31: For cell-reselection triggered for SL-PRS transmission, UE shall perform the evaluation as follows: The UE shall use cell selection/reselection parameters broadcast by the concerned cell (i.e. selected cell for the sidelink operation) for the evaluation.

3.8	Support of sidelink positioning in MR-DC
	SL#18
	MR-DC 37.340
	FFS whether only MN is allowed to configure the UE with SL-PRS transmission
	Need further discussion



In legacy MR-DC spec for NR sidelink communications, the following has been captured for sidelink communications in MR-DC:
	[bookmark: _Toc146664821][bookmark: _Toc52568386][bookmark: _Toc46492855][bookmark: _Toc37200989][bookmark: _Toc20428260][bookmark: _Toc5707112]13.2	Sidelink
NR Sidelink Communication, V2X Sidelink Communication and NR Sidelink Discovery cannot be configured in MR-DC in this release.


Without NR sidelink communication, it is impossible to establish such unicast PC5 link. Since for a UE supported sidelink positioning procedure over PC5 interface, an unicast PC5 link has to be established first, without sidelink communications, it would be impossible to support SL positioning either. Hence, we propose the following:
Proposal32: Do not support SL-PRS configuration in MR-DC.
4	Discussion on the RRC parameters
Note that the discussion in this section does not affect the functional freeze in RAN2#124 for R18 positioning.
4.1	New SIB for sidelink positioning
	SL#02
	5.2.2.4.13	Actions upon reception of SIB12
	1/ Introduce the UE procedure for the reception of the SIB12 in section 5.2.2.4.13.
2/ When configured with resource pool for SL-PRS transmission, use it for NR sidelink PRS transmission, as specified in 5.X.8
3/ Discuss whether to introduce new SIB for SL positioning in section 6.3.1
	Need to discuss on 3/ whether to have new SIB for SL positioning configuration in system information or to reuse the legacy SIB12. Note that this does not affect the R18 functional freeze in RAN2#124
The others are editorial


Since SIB is usually defined per feature, it is better to define a separate SIB for the configurations for ranging/sidelink positioning.
Proposal33: Introduce a new SIB for SL positioning.
4.2	Sidelink pre-configured parameters
	SL#16
	9.3 Sidelink pre-configured parameters
	FFS changes required to put into pre-configuration
	Need further discussion. NOTE that this does not affect the functional freeze of the spec in RAN2#124.


In the WID, it is mentioned that ranging/sidelink positioning can be supported in the case of out of coverage. Hence, pre-configuration also needs to be supported.
Proposal34: Add SL-PRS configurations in sidelink pre-configured parameters.
5	Summary 
Further discussion on prioritization
Proposal1: 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.
Proposal2a:	SR transmission is prioritized when it cannot be transmitted with SL-SCH/SL-PRS transmission simultaneously under the following conditions:
(a) If SR is triggered by BSR,
· Transmission on the SL-SCH transmission and SL PRS is not prioritized; or
· The priority value of the SR triggered by BSR is lower than a threshold (i.e., ul-PrioritizationThres); 
(b) If SR is triggered by SL BSR,
· The priority value of the SR triggered by SL-BSR is lower than value of the highest priority of SL-SCH or SL PRS.
(c) If SR is triggered by SL-PRS resource request
· The priority value of the SR triggered by SL-PRS is lower than value of the highest priority of SL-SCH or SL PRS.
Proposal2b: SR transmission triggered by SL-PRS resource request MAC CE is prioritized over UL-SCH when it cannot be transmitted with UL-SCH transmission simultaneously under the following condition:
· The priority value for the SR is lower than a configured threshold; and
· The value of the highest priority of the logical channel for UL-SCH is higher than or equal to ul-PrioritizationThres, and any MAC CE prioritized is not included and the UL-SCH transmission is not prioritized by upper layer
[bookmark: _GoBack]SR/SL-PRS resource request MAC CE cancellation
Proposal3:	SL-PRS resource request MAC CE and its triggered SR can be cancelled when SL grant can accommodate all the pending SL-PRS transmission.
Proposal4:	SL-PRS resource request MAC CE and its triggered SR can 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-PRS triggering by peer UE
Proposal5:	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.
Proposal6:	When triggered by the peer UE with lower layer signaling, the priority of the SL-PRS is the same as the that in the SCI triggering the SL-PRS transmission.
PSFCH transmission on shared RP
Proposal7:	When the MAC PDU has been positively ACKed for MAC PDU transmitted on SL-PRS shared resource pool, the UE considers the SL-PRS is successfully transmitted and clears the associated sidelink grants. Send a LS to RAN1 for confirmation.
Proposal8:	Legacy procedure is reused for generated PSFCH in shared resource pool based on the MAC PDU generated along with the SL-PRS.
Delay budget/PDB when transmitting on shared RP
Proposal9:	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.
Minimum time gap for resource selection
Proposal10:	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.
SL-PRS id/SL-PRS priority/Delay budget determination
Proposal11:	Send a LS to SA2, cc RAN1, that we think a mapping between SL-PRS delay budget, and priority in RAN needs to be defined.
Preventing starvation for low priority data/SL-PRS
Proposal12:	No further enhancement needed for the LCP issues.
Resource reselection counter maintenance
Proposal13: Reuse the legacy counter mechanism for SL-PRS transmission, i.e., the counter is maintained per SL process.
Resource selection for SL-PRS
Proposal14:	Limit the number of sidelink processes that can transmit SL-PRS to 4 when sending with resource allocation scheme 2, similar to sidelink communications.
Higher layer prioritization
Proposal15:	Send LS to SA2 that whether the SL-PRS can be prioritized over sidelink communications over PC5.
SL-PRS resource request MAC CE
Proposal16a:	SL-PRS resource request MAC CE should include a list of destination IDs and priorities with descending order.
Proposal16b: SL-PRS resource request MAC CE’s priority in LCP is lower than non-prioritized SL-BSR MAC CE.

Conditions for establishing RRC Connection/Resumption for NR SL-PRS transmission
Proposal17: UE should perform connection setup/resume request with the following conditions:
(a) SL-PRS transmission is triggered; and
(b) the carrier for SL-PRS transmission is included in the frequency list in the system information; and
(c) the system information does not have resource pool configuration for Scheme2 selection.
Sidelink UE information NR
Proposal18: Transmission of SidelinkUEinformaitonNR 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.
CG configuration request
Proposal19: The UE uses UAI to request CG configuration when request is received from lower layer for periodic SL-PRS transmissions.
Condition for UE performs NR sidelink positioning operation
Proposal20: UE is allowed for performing SL-PRS transmission when the following conditions are satisfied:
· The selected cell is suitable or in limited service state and it supports SL-PRS transmission; or 
· The selected cell is suitable or in limited service state and UE is out of coverage for the cell supporting SL-PRS transmission; or
· The UE is in RRC_IDLE
Proposal21: If it is agreed that the UE can perform SL-PRS transmission when the selected cell is in limited service state, inform SA2 of RAN2’s agreement.
Synchronization issues
Proposal22: Confirm that for the selection between SFN/DFN for T0:
· When the UE selects a cell as the synchronization reference source, SFN0/SFN is used for SL-PRS based RTOA. 
· Otherwise, DFN/DFN0 is used for the definition of the SL-PRS based RTOA.
Resource allocation scheme selection
Proposal23: If the UE is in RRC_CONNECTED, when the UE is configured with SL-PRS resource allocation scheme 1 configurations, SL-PRS transmission is not supported when: 
· T310 or T311 is running (RLF is triggered)
· T301 is running (RRC re-establishment has been triggered)
· T304 is running (HO has been triggered)
Otherwise, SL-PRS resource allocation Scheme 1 is selected.
Proposal24: If the UE is in RRC_CONNECTED, when the UE is configured with SL-PRS resource allocation scheme 2 configurations, SL-PRS resource allocation scheme 2 is selected when system information supports SL-PRS resource allocation Scheme 2 for the current cell.
Proposal25: if the UE is not in RRC_CONNECTED and the current cell support SL-PRS transmission, SL-PRS resource allocation Scheme2 is selected
Proposal26: if the UE is not in RRC_CONNECTED and the current cell does not support SL-PRS transmission, SL-PRS resource allocation scheme 2 based on pre-configuration is selected.
Cell selection/reselection
Proposal27: If the UE is configured by upper layer to perform SL-PRS transmission, the carrier providing support for SL-PRS transmission and NR sidelink communications may be prioritized.
Proposal28: Support SL-PRS transmission in limited service state.
Proposal29: For SL-PRS transmission, the UE may perform measurements on the non-serving frequencies that support ranging/sidelink positioning.
Proposal30: For SL-PRS transmission, the UE considers itself to be out of coverage if on a certain frequency, it cannot find any cell that satisfy the S criterion.
Proposal31: For cell-reselection triggered for SL-PRS transmission, UE shall perform the evaluation as follows: The UE shall use cell selection/reselection parameters broadcast by the concerned cell (i.e. selected cell for the sidelink operation) for the evaluation.
Support of sidelink positioning in MR-DC
Proposal32: Do not support SL-PRS configuration in MR-DC.
New SIB for sidelink positioning
Proposal33: Introduce a new SIB for SL positioning.
Sidelink pre-configured parameters
Proposal34: Add SL-PRS configurations in sidelink pre-configured parameters.
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The identifiers used in the V2X communication over PCS reference point are described in clause 5.6.1. UE decides on
the type of PCS reference point and the Tx Profile for the transmission of a particular packet based on the configuration
described in clause 5.1.2. When the LTE based PCS reference point is selected, the QoS handling corresponding
procedures are defined in TS 23.285 [8]. When NR based PCS reference point is selected, the QoS handling and

procedures are defined in clauses 5.4.1 and 6.3.

ey session via IMS shall be

" NOTE: The emergency session via IMS setup is based on appropriate regional/national regulatory requirements
and operator policies as defined in TS 23.501 [6]. »

The security for V2X communication over PCS reference point is provided with mechanisms defined in TS 33.536 [26].
For broadcast and groupcast mode communication, security is supported in the V2X application layer schemes
developed in other SDOs. -

The pedestrian UEs may use the PC5 DRX mechanism to perform V2X communication over PCS reference point with
power efficiency as specified in clause 5.9,




