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1. Introduction
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In this contribution, the leftover issues on the Rel-18 positioning WI will be summarized from RAN2’s perspective, in order to provide reference for the work progress.
NOTE: The column “related to the completion of the WI” means the topic/subtopic has to be removed from Rel-18 scope if the corresponding open issues cannot be resolved.
2. Open issue list
TS 38.355(Intel)
	Topic
	Open issues
	Related to the completion of the WI
	Remark

	SLPP

	1) Session handling of LMF involved case
-	LMF involved case, FFS on how to handle session for UEs involved in the same LMF involved SL based positioning and the relationship between routing ID/correlation ID and session ID. (RAN2#123bis the agreements for SLPP can be applied for LMF involved case unless the issue is identified. FFS on session ID handling since it is also related to forwarding case.)
-	FFS if this involves single or separate SLPP sessions (LMF  UE1 and UE1  UE2).
	
	Need further inputs from companies

	
	2) Session management
FFS to introduce endSession Boolean value in the message header with/without the messageBody. When set to FALSE, endSession indicates an active SLPP session.  When set to TRUE, endSession indicates the SLPP session has concluded. When set to TRUE, the message should always request an acknowledgement
	
	Need further inputs from companies

	
	3) Description on UE role
-	FFS if any UEs can request the capabilities from the peer UE. FFS on Endpoint A can also be the server UE
-	FFS if any UEs can trigger the assistance data transfer procedure. 
-	FFS if any UEs can trigger the location information transfer procedure
	
	Need further inputs from companies

	
	4) Need code
FFS on Need code (e.g. how to support no UL/DL), support of delta signalling, full configuration, import IE from LPP, setup/release.
	
	Need further inputs from companies

	
	5) Relative Location/velocity
FFS the details of relative location/velocity
	
	Need further inputs from companies

	
	6) ID to identify UE
FFS if layer2ID or applicationLayerID should be used.
	
	Need further inputs from companies

	
	7) QoS for AoA
whether there are also QoS for angle estimate, like for positonig method SL-AoA, RAN1 or RAN2 issue?
	
	Need further inputs from companies

	
	8) 
-	Which parameters shall be put under common, which should be put under positioning method specific IE
-	The details of ProvideAssistanceData and RequestAssistanceData/40 Capture RAN1 parameters
-	The details of Provide Location Information;
-	Mapping between measurement results and positioning methods/45 Capture RAN1 parameters
-	The details of Request Location Information;/47 Capture RAN1 parameters
-	The request details need to be added for assistance data request and location request.
	
	Rapporteur will provide TP on this.

	
	9) capability 
-	FFS on whether any positioning method specific capability IEs should be grouped by positioning method.
-	The details of Request Capabilities and Provide Capabilities;
-	To capture RAN2 feature list
	
	Issues to be resolved by other Rapporteurs (capability)

	
	10) Issues raised during capability discussion in last meeting
-  FFS on support of scheduled location time
-	FFS on support of triggerEvent
	
	Need further inputs from companies

	
	11) -	Forwarding issue to be discussed in [Post 404]:,
	
	Issues to be resolved by email discussion



TS 37.355(CATT)
	Topic
	Open issues
	Related to the completion of the WI
	Remark

	RAT-dependent integrity
	1)	 The value ranges of stdDev of ReferencePointBounds and RelativeLocationBounds on lat/long/alt are FFS. 
	Yes
	Should be decided in RAN2.

	
	2)	 The need of error bound of the ARP in the TRP location info is FFS.
	Yes
	Should be decided in RAN2.

	
	3)	 If the bound of ReferencePoint is needed or not when the reference point location is not a real location.
	Yes
	Should be decided in RAN2.


	LPHAP
	1) Specify the UE-initiated on-demand PRS mechanism to support alignment of PRS to fixed (e)DRX
	Yes
	Should be decided in RAN2. 

	
	UE capabilities
· UE capability on alignment of PRS to fixed (e)DRX request;
	Yes
	Should be decided in RAN2.
RAN2 agreed UE-initiated on-demand PRS mechanism to support alignment of PRS to fixed (e)DRX. If there is no stage 3 spec impact, the capability is not needed.

	RAN1 Led item- Carrier phase positioning

	1) FFS associating the resource set info within the window configuration, or configuring the window configuration in each resource set following the NR-DL-PRS-Info structure.
	Yes
	Should be decided in RAN2.

	
	2) RSCP is included in PRU Info or not.
	Yes
	Should be decided in RAN2.

	
	3) The location of PRU is provided only once, or the location of PRU in each measurement instance will be provided to UE
	Yes
	Related to RAN1. Could send LS to RAN1 for confirmation.

	
	4) The indicated time window serves all TRPs, or per TRP.
	Yes
	Related to RAN1. Could send LS to RAN1 for confirmation.

	
	5)	FFS all PRU measurements are required, or just the carrier phase. 
	No
	Wait for RAN1 reply LS.

	
	6)FFS all measurements are performed in the window or just carrier phase based on the reply LS from RAN1.
	No 
	Wait for RAN1 reply LS.

	
	7)FFS there are multiple time windows associated with one resourceSetID or only one time window assocaited with resourceSetID. 
	No 
	Wait for RAN1 reply LS.

	
	8)the value of PhaseQuality is FFS, waiting for the further input from RAN1 and RAN4.
	No 
	Wait for RAN1 reply LS.

	RAN1 Led item- Bandwidth aggregation for positioning


	1) FFS whether and how to support the on-demand PRS aggregation?
	Yes
	Should be decided in RAN2.

	
	2) FFS on how to capture the LPP procedures to support PRS bandwidth aggregation in RRC_INACTIVE/IDLE state?
	Yes
	Should be decided in RAN2.

	
	3) FFS if multiple combinations of bandwidth aggregation configurations can be provided to UE by LMF? If it is, FFS the maximum number of PRS bandwidth aggregation configurations that LMF can provide to UE.
	Yes
	Should be decided in RAN2

	
	4) FFS whether the indication that whether the measurements are joint measurements is needed, since anyway UE need to report the aggregated resource set/resource information to LMF for joint measurements.
	Yes
	Should be decided in RAN2

	
	5) FFS whether UE needs to indicate the PRS resource index uses for joint measurements.
	Yes
	Related to RAN1. Could send LS to RAN1 for confirmation.

	RAN1 Led item- RedCap positioning
	1) FFS the indication of how many received hops / which received hops where used in the measurement report.
	Yes
	Need RAN1 further agreement

	
	2) FFS the value range of nr-DL-PRS-RxHoppingTotalBandwidth.
	Yes
	Need RAN1 further agreement



TS 38.331(Ericsson)
	Topic
	Open issues
	Related to the completion of the WI
	Remark

	Sidelink Positioning
	1) 5.3.5.14	Sidelink dedicated configuration 
sl-TxPoolExceptional applicability for NR Sidelink Positioning needs to be discussed.
	Yes
	Should be decided in RAN2

	
	2) 5.8.X.3	NR sidelink positioning transmission
How timers/mobility affect the SL-PRS transmission needs to be discussed. Is it same as communication or different?
	Yes
	Should be decided in RAN2

	
	3) –	 SL-BWP-PRS-PoolConfig
FFS Value of maxNrofPRSTXPool-r18. Besides how much SL-PRS would resue the communication such as condition of HO, Radio Link Failure Timers T310/T311.
	Yes
	Should be decided in RAN2

	
	4) –	SL-PRS-ResourcePool
sl-PRS-SequenceID and the exact field names value ranges in SL-PriorityTxConfigIndex-Dedicated-SL-PRS-RP are FFS.
	Yes
	Should be decided in RAN2

	
	5)  –	SL-ReportConfigList
RAN1 parameter list indicates receiving UE need to provide SL-PRS based RSRP for OLPC. However, it is not stated if a trigger would be needed. Thus rapporteur would like to keep this as FFS on whether the trigger is necessary or not.
	No
	Should be decided in RAN2. However, we can ask RAN1

	
	6)  RRC spec impacts for Synchronization
RAN1 agreements on Synchronization, DFN derivation from GNSS, SL-PRS synchronized transmission
	Yes
	Should be decided in RAN2. If impacts are in SLPP for synchronization. DFN derivation already exists in RRC spec. Further SFN-DFN offset have been added for posSIB forwarding. We could check if the same would be applicable also for Sidelink Positioning. Anyways RAN2 can discuss the RRC impacts for Synchronization

	LPHAP
	[bookmark: _Toc60776816][bookmark: _Toc139045076]1) 5.3.8.3	Reception of the RRCRelease by the UE
For preconfigured SRS, there is no need to start the inactivePosSRS-ValidityAreaTAT immediately. But for Periodic SRS the above clause would be needed. Agreement says: “Periodic SRS is supported to be configured with validity area. This agreement does not affect preconfigured SRS.” How to differentiate normal and preconfigured SRS. FFS How to start/stop the timer.
	Yes
	Should be decided in RAN2

	
	2) FFS on Release clause of the SRS configuration with validity area.
	Yes
	Should be decided in RAN2

	
	3) FFS the value range of the inactivePosSRS-ValidityAreaTAT-r18.
	Yes 
	Should be decided in RAN2

	
	4) Maximum number of Cells in a validity area where SRS RRC_INACTIVE configuration is valid is FFS.
	Yes
	Should be decided in RAN2

	
	5) Whether the extended SRS periodicity should be supported in RRC_CONNECTED or RRC_INACTIVE and whether it is applicable for mimo SRS or positioning SRS?
	No, but extended periodicity may not be supported in Rel-18
	It may also depend upon RAN1 input as we have asked RAN1 to provide input for this

	
	6) FFS Conditions when UE sets the new RRC Resume cause
	Yes
	Should be decided in RAN2

	RAN1 Led item- Carrier phase positioning
	N/A
	N/A
	Wait for RAN1 guidance if there is any RRC Impacts.

	RAN1 Led item- Bandwidth aggregation for positioning
	1) FFS on dci-TriggeringPosResourceSetLink. This has been added based upon RAN1 agreement.
	Yes
	Based on the RAN1 parameter list.

	RAN1 Led item- RedCap positioning
	N/A
	N/A
	N/A


[bookmark: _GoBack]
TS 38.321(Huawei)
	Topic
	Open issues
	Remark

	Sidelink Positioning
	1) 5.4.2.2	HARQ process
FFS conditions for uplink transmission prioritizing over sidelink transmission.
	Needs further discussion

	
	2) 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

	
	3) 5.4.4	Scheduling Request
FFS additional conditions for SR cancellation.
	Needs further discussion

	
	4) 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

	
	5) 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

	
	6) 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

	
	7) 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

	
	8) 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

	
	9) 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. 

	
	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

	
	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

	
	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

	
	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

	
	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

	
	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.

	
	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

	
	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.
	

	
	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

	
	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

	
	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.

	
	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

	
	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 

	
	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

	
	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

	
	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

	
	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

	
	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

	
	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

	
	29) Allocation of resource
[bookmark: _Hlk149903362]FFS the priority of SL-PRS resource request MAC CE among the other logical channels and MAC CEs
	Need further discussion

	LPHAP
	1) 5.2	Maintenance of Uplink Time Alignment
FFS whether when the UE autonomously adjust the TA when cell reselection happens, the TAT is restarted.
	Should be decided in RAN2

	
	2) 5.26.2	TA validation for SRS transmission in RRC_INACTIVE
FFS the pathloss reference threshold condition for positioning SRS transmission when validity area is configured.
	Should be decided in RAN2

	
	3) 5.26.2	TA validation for SRS transmission in RRC_INACTIVE
FFS the definition of the current RSRP for TA validation based on the LS send to RAN4.
	Can be revisited when receiving RAN4 reply LS

	[bookmark: _Hlk149837686]RAN1 Led item- Carrier phase positioning
	FFS For simultaneous transmission of UL SRS from a target UE and a PRU, is there a need for gNB to indicate the time window(s) directly to UE
	Wait for RAN1 progress

	RAN1 Led item- Bandwidth aggregation for positioning
	1) 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

	
	2) 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

	RAN1 Led item- RedCap positioning
	1) 3.1	Definitions
FFS whether this feature of SRS for positioning Tx frequency hopping is only limited to RedCap UE or applicable for the other UE types
	Wait for RAN1 progress

	
	2) 5.15.1	Downlink and Uplink
FFS whether the separate BWP configuration is inside each existing data BWP or outside any data BWP and its impacts to BWP operation in MAC spec, with the following R1 agreement: For RedCap UEs, support SRS for positioning frequency hopping by Using a configuration separate from the existing BWP configuration
	Wait for RAN1 progress since an LS has been sent to RAN1



TS 38.305(Qualcomm)
	Topic
	Open issues
	Remark

	Sidelink Positioning
	1) 7.3	Service Layer Support using combined LPP and NRPPa Procedures
FFS whether the below sections require updates for sidelink positioning .Will be updated later, depended on SA2 progress.
	Furter updates will be handled in the maintenace phase and/or company contributions, dependent on SA2 progress.

	
	2) 7.3A	Service Layer Support for Sidelink Positioning
The below sub-clauses may need further alignment/confirmation with e.g., SA2 23.273.
	Furter updates will be handled in the maintenace phase and/or company contributions, dependent on SA2 progress.

	
	3) 7.12	General UE-only sidelink positioning and ranging procedure
The above is a transcript of clause 6.8 in TS 23.586. However, there may be some concerns with this general procedure (as discussed in multiple contributions to previous RAN2 meetings), e.g., with steps 2 or 3 which probably should include also the SL Server UE, etc. Therefore, the above is FFS.
	Furter updates will be handled in the maintenace phase and/or company contributions, dependent on SA2 progress.

	
	4) 8.10.3.1.3.1 LMF-initiated Location Information Transfer Procedure
FFS which Multi-RTT measurements are performed within the time windows. 
8.12.3.1.3.1 LMF-initiated Location Information Transfer Procedure
FFS which DL-TDOA measurements are performed within the time windows.
	Will be updated later, based on LPP progress.

	
	5) 8.15	SL positioning and ranging
TBD
	Further updates will be handled in the maintenance phase and/or company contributions.

	RAT-dependent integrity
	N/A
	N/A

	LPHAP
	1) Positioning in RRC_INACTIVE state
RAN3 also draft the stage 2 procedure for mechanism of SRS configuration with validity area, and they proposed another structure to capture that. RAN2 needs to considering how to coordinate the content proposed by RAN3.
	Merge the draft running CR endorsed by RAN3.

	[bookmark: _Hlk149839421]RAN1 Led item- Carrier phase positioning
	N/A
	N/A

	RAN1 Led item- Bandwidth aggregation for positioning
	N/A
	N/A

	RAN1 Led item- RedCap positioning
	N/A
	N/A



TS 38.300(vivo)
	Topic
	Open issues
	Remark

	
	N/A
	N/A



TS 38.306/TS 37.355(xiaomi)
	Topic
	Open issues
	Related to the completion of the WI
	Remark

	Sidelink Positioning
	1) the applicable SL positioning methods of each RAN1 UE feature
	
	requries RAN2 confirmation

	
	2) FFS on whether any positioning method specific capability IEs should be grouped by positioning method
	
	Should be decided in RAN2

	
	3) whether periodical reporting capability is indicated per positioning mode per positioning method.
	
	Should be decided in RAN2

	
	4) whether [10ms] granularity response time capability is indicated per positioning mode per positioning method.
	
	Should be decided in RAN2

	
	5) for UE-only mode, if server UE calculates the position, whether positioning mode is referred as UE-based, UE-assisted, or standalone mode.
	
	Should be decided in RAN2

	
	6) whether capability for scheduled location time function (if supported) is needed. If so, whether it is indicated per positioning mode per positioning method.
	
	Should be decided in RAN2

	
	7) whether to introduce the UE capability on UE roles (anchor UE, server UE, target UE, anchor UE with location) in SLPP. If so, which roles are considered
	
	Should be decided in RAN2

	
	8) the details of reqeust capability
	
	Should be decided in RAN2

	
	9) whether capability related to server UE should be defined
	
	Should be decided in RAN2

	RAT-dependent integrity
	1) Whether Additional finer-grained capabilities for RAT dependent positioning integrity is needed or not
	
	Should be decided in RAN2

	LPHAP
	1) Whether the UE capability on supporting alignment of PRS to fixed (e)DRX is needed or not
	
	Should be decided in RAN2

	
	2) Whether the UE capability on supporting SRS with validity area request by RRC message is needed or not.
	
	Should be decided in RAN2

	RAN1 Led item- Carrier phase positioning
	N/A
	N/A
	N/A

	RAN1 Led item- Bandwidth aggregation for positioning
	N/A
	N/A
	N/A

	RAN1 Led item- RedCap positioning
	N/A
	N/A
	N/A
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