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1. Introduction
[bookmark: Proposal_Pattern_Length]The Rel-17 WI NR positioning enhancements has been discussed in RAN1-RAN4 for several meetings. RAN1 has completed their work although UE feature lists, parameters still need further discussion. Considering there are only two meetings left before the completion of the WI, RAN2 should focus on essential issues instead of optimizations. 
In this contribution, we provide list of open issues to track the work item completion . 
1. Discussion
In table 1, we provide remaining open issues for each WI topic. 
The column “related to the completion of the WI” means the topic has to be removed from Rel-17 scope if the corresponding open issues cannot be resolved. 
Table 1 Open issue lists
	Topic
	Open issues
	Related to the completion of the WI
	Remark

	Latency reduction
	Stage 2 text
	?
	May need further updates based on the agreements in RAN2#116b;

	
	Scheduled location time: whether scheduled location time needs to be transmitted to UE and NG-RAN; 
	Yes
	RAN2 needs to make decision based on latest SA2 progress.
May introduce RAN2 UE capability on this. 

	
	Storing positioning capability in AMF; FFS on RAN stage 3 impact (wait for SA2 inputs);
	Yes
	RAN2 needs to make decision based on latest SA2 progress.
May introduce RAN2 UE capability on this. 

	
	Validity condition for pre-configured assistance data
	Yes
	RAN2 needs to confirm whether any changes are needed for pre-configured assistance data.
May introduce RAN2 UE capability on this. 

	
	RAN1 led item-MG enhancements
Stage 2 text?
Pre-configuration of MG(s) in RRC (Each MG in the pre-configuration is associated with an ID)
UL MAC CE for MG activation request ;
DL MAC CE for MG activation 
UE capabilities for MG enhancements
	Yes
	See RAN1 LS R1-2112784. RAN2 needs to discuss how to capture preconfigured MGs, and how to request/activate the preconfigured MGs based on RAN1 inputs;
RAN2 also needs to discuss how to capture UE capability based on  RAN1 feature list R1-2111810
27-10, 27-11
Further checking is needed on stage 2 impact

	
	RAN1 led item: Priority handling of PRS when PRS measurement is outside MG.
Stage 2 text?
Note: RAN1 agreed that the gNB needs to provide parameters for PRS processing window, and the LMF needs to provide  PRS processing window request to the gNB.
	Yes
	Based on RAN1 LS R1-2112881;
RAN2 needs to discuss whether DL MAC CE is feasible for the indicating the activation of the PRS processing window configured via RRC.
RAN2 needs to introduce additional parameters for PRS processing window (Based on inputs from RAN1 and RAN4)
RAN2 also needs to discuss how to capture UE capability based on  RAN1 feature list R1-2111810
27-3-2, 27-3-3, 
Further checking is needed on stage 2 impact

	On-Demand PRS
	Stage 2 text
	?
	May need further updates based on the agreements in RAN2#116b, e.g. based on email discussion [601]

	
	Trigger criterion/pre-condition for UE initiated On-Demand PRS
	Yes
	Based on email discussion [601] R2-2200047

	
	The content of On-Demand PRS request, e.g. explicit indication, parameter/value;
	Yes
	Based on email discussion [601] R2-2200047

	
	PosSI as response for On-Demand PRS request
	Yes
	Based on email discussion [601] R2-2200047

	
	Content of MO-LR, e.g. NR ECID
	Yes
	Based on email discussion [601] R2-2200047

	
	RAN1 parameters on On-Demand PRS
	Yes
	Based on RAN1 parameter lists

	
	UE capability on On-Demand PRS
	Yes
	Should be decided in RAN2 although RAN1 mentioned it in their feature list R1-2111810, 
27-5-1 [UE-initiated] on-demand PRS

	Positioning in RRC_INACTIVE
	Stage 2: what should be captured in the stage 2 specification
	?
	Considering companies have different view on what should be capture, RAN2 should prioritize the discussion stage 3;

	
	UL positioning related issues:
1 How to introduce SRS configuration in RRCRelease message, e.g. which IE should be contained, srs-Config, BWP-Uplink or UplinkConfig 
	Yes
	Need to check RAN1 parameter list
Also see RAN1 LS R1-2112846. 

	
	UL positioning related issues:
2 How to send SP-SRS activation/deactivation MAC CE? 
	Yes
	Coordination with SDT WI is needed

	
	UL positioning related issues:
3 The validity of SRS configuration, e.g. upon change of cell? TA timer expires?
	Yes
	Should be decided in RAN2. 

	
	UL positioning related issues:
4 How to maintain the TA for SRS transmission;?
4.1 The details of TA timer configuration; 
4.2 Where to configure TA timer configuration;
4.3 Validity of TA, e.g. additional RSRP based validation;
4.4 Validity of TA timer configuration, same as SRS configuration?
	Yes
	Should be decided in RAN2. 

	
	UL positioning related issues:
5 Need to clarify AP SRS cannot be configured for the UE in RRC_INACTIVE;
	Yes
	Should be decided in RAN2. 

	
	UE capabilities on positioning in RRC_INACTIVE in RAN1 feature lists
27-6 DL PRS processing capabilities in RRC inactive state
27-15 Support of positioning SRS transmission in RRC_INACTIVE state [for initial BWP]
27-16 OLPC for positioning SRS in RRC_INACTIVE state
27-17	Support of [PRS measurement in RRC_INACTIVE]
27-18a	Support of PRS measurement in RRC_INACTIVE state for DL-TDOA
27-18b	Support of PRS measurement in RRC_INACTIVE state for DL-AoD
27-18c	Support of PRS measurement in RRC_INACTIVE state for Multi-RTT
27-19	Spatial relation for positioning SRS in RRC_INACTIVE state
	Yes
	In RAN1 feature list R1-2111810, RAN1 provides draft LPP capabilities 27-6, 27-16, 27-17, 27-18a, 27-18b, 27-18c, 27-19 contradict with RAN2 agreements “there is no different handling on PRS for different RRC state”.
Therefore RAN2 should discuss how to handle them, and send RAN2 conclusion to RAN1 asap. 

	GNSS Integrity
	The stage 2 CR on GNSS integrity

	?
	Endorse the stage 2 text based on email discussion [Post116-e][602][POS];


	
	The minimum set of assistance data: 
	Yes
	The assistance data described in Table 8.1.2.1b-1 ([Post116-e][602][POS]) could be used as baseline;

	
	Stage 3 details on how to introduce KPIs, assistance data (e.g. where to add the Integrity Orbit Clock Error Bounds, the Integrity Residual Risk Parameters, etc)
	Yes
	The assistance data described in Table 8.1.2.1b-1 ([Post116-e][602][POS]) could be used as baseline;

	
	Stage 3 details on the support of broadcast assistance data;
	Yes
	RAN2 needs to confirm the support of broadcast assistance data for GNSS integrity;
The detailed IE should depend on stage 3 details;

	
	GNSS Integrity capability
	Yes
	RAN2 needs to start the discussion;

	
	FFS whether Mode 2 and the TIR, AL, TTA that were used in the integrity calculation will also be reported in the integrity results.
	No
	Not essential for the completion of the WI, RAN2 can provide the minimum set in Rel-17.

	
	FFS alignment with the assistance data for OSR in RTCM (also FFS alignment with SSR, if RTCM produce something in that direction in the Rel-17 time frame). 
	No
	Not essential for the completion of the WI,  RAN2 can provide the minimum set in Rel-17, and then try to align with RTCM via TEI or Rel-18;

	
	Pursue LMF-based integrity on a best-effort basis in Rel-17
	No
	Not essential for the completion of the WI, RAN2 can provide the minimum set in Rel-17.

	A-GNSS positioning enhancements
	Support of BDS B2a/BDS B3I
	Yes
	CRs have been endorsed. May still need the further checking on the endorsed CRs;
Need to discuss whether additional broadcast assistance data is needed for them;

	
	Support of NavIC
	Yes
	The CRs are not available. The impact analysis in R2-2105972 can be used as baseline. 

	RAN1 Led item-Accuracy improvements-PRU
	Stage 2 Text?
	?
	Further checking is needed on stage 2 impact

	
	Support of PRU in Rel-17?
What solution should be adopted if support PRU in Rel-17, MT-LR, MO-LR, etc
	Yes
	Based on SA2 LSs S2-2109104 and S2-2109105, discuss whether support PRU in Rel-17, if yes, what should be supported;

	
	What additional information should be introduced in ProvideLocationInformation (known location information and antenna orientation information) and ProvideAssistanceData (correction information);
	Yes
	Needs RAN1 inputs since RAN2 has sent LS R2-2111488

	RAN1 Led item-Enhancements of information reporting from UE and gNB for multipath/NLOS mitigation (max 8 additional paths)
	Stage 2 Text?
	?
	Further checking is needed on stage 2 impact

	
	Max 8 additional paths (request/report and UE capability )
	Yes
	Check RAN1 feature list R1-2111810 and RAN1 parameter list


	
	Los/NLos indicators (request/report and UE capability)
	Yes
	

	RAN1 Led item-Accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays


	Stage 2 Text?
	?
	Further checking is needed on stage 2 impact

	
	Support of RSTD measurements from different DL PRS resources per UE Rx TEG 
	Yes
	Based on RAN1 LS R1-2112968, and check RAN1 feature list R1-2111810 and RAN1 parameter list
RAN2 needs to introduce signalling, procedure and capabilities to support these measurements. 


	
	Support of RTOA measurements obtained from different UL SRS resources for positioning per TRP Rx TEG
	Yes
	

	
	Support of UEE Rx-Tx time difference measurements obtained from different DL PRS resources per UE Rx TEG 
	Yes
	

	
	Support of gNB Rx-Tx time difference measurements obtained from different UL SRS resources per TRP Rx TEG 
	Yes
	

	
	Support of UE Rx-Tx time difference measurements obtained from different DL PRS resources per UE RxTx TEG 
	Yes
	

	
	Support of gNB Rx-Tx time difference measurements obtained from different UL SRS resources per TRP RxTx TEG 
	Yes
	

	RAN1 Led item-Accuracy improvements for UL-AoA positioning solutions

	Stage 2 Text?
	?
	Further checking is needed on stage 2 impact

	
	Stage 3 impact, UL SRS RSRPP, ARP association with UL measurements (AoA), etc.
	
	Only impact RAN3, should be added in NRPPa;

	RAN1 Led item-Accuracy improvements for DL-AoD positioning solutions
	Stage 2 Text?
	?
	Further checking is needed on stage 2 impact

	
	The LMF provides TRP beam/antenna information to the UE for UE based DL-AoD;
	Yes
	Based on RAN1 LS R1-2112844, and check RAN1 feature list R1-2111810 and RAN1 parameter list
RAN2 needs to introduce signalling, procedure and capabilities to support these features; 


	
	For UE-A DL-AoD:
DL PRS RSRPP M 
DL PRS RSRP (N values) 

	Yes
	

	
	For both UE-B and UE-A DL-AoD, introduce expected angle value and uncertainty;
	Yes
	

	
	For UE-assisted DL-AOD positioning method, to enhance the signaling to the UE for the purpose of PRS resource(s) reporting, the LMF may indicate in the assistance data (AD), the prioritization information;
	Yes
	



Proposal 1: Ask companies to take the open issue lists in to account in RAN2 discussion. 
There are too many open issues in the table. RAN2 should stop the discussion on new enhancements/optimizations. 
Proposal 2: RAN2 should focus on the identified open issues and stop the discussion on new enhancements/optimizations. 

For RAN1 led features, we may treat them based on RAN1 LS, RAN1 parameter lists and RAN1 feature lists.
For RAN2 led items, we can continue to treat them per agenda item.
1. Conclusion
Based on the discussion, we have following proposals:
Proposal 1: Ask companies to take the open issue lists in to account in RAN2 discussion. 
Proposal 2: RAN2 should focus on the identified open issues and stop the discussion on new enhancements/optimizations. 
1. Reference
[1] RP-210903 WID_ePOS
[2] R1-2112902 Rel17 RAN1 UE feature List 




