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1 [bookmark: _Ref40390915][bookmark: _Ref189046994]Introduction
In this contribution, we give our view on the scope for NR positioning enhancements in rel17. 
2 [bookmark: _Ref7792543][bookmark: _Ref7598514]Scope of Rel17 NR positioning enhancements
2.1 General observation on the WID scope
In total, RAN1 captured proposals recommending to specify or study 11 items during the work item phase. Clearly a down-scoping is required in order to fit the objectives to the TU budget. We propose to include at most 3 RAN1-led objectives.
[bookmark: _Toc57205891]The NR positioning enhancement WI cannot fit all recommended items in TR 38.857 conclusions
[bookmark: _Toc57659930]The NR positioning enhancements WI should contain at most 3 RAN1-led objectives
Since RAN2 has not yet captured any agreed TPs in the TR and is expected to complete its study during its next meeting, we propose to delay inclusion of RAN2-led objectives to RAN#91e. From the current TR conclusion, we consider the following topics to be potential RAN2-led objectives:
· NR positioning for UEs in RRC_INACTIVE state, including
· DL, UL and DL+UL positioning methods 
· UE-based and UE-assisted positioning solutions
· Support of UE positioning measurements for UEs in RRC_inactive state
· Options that can be considered include DL-PRS or DL-PRS and SSB
· Support of gNB positioning measurements for UEs in RRC_inactive state
· On-demand transmission and reception of DL PRS, which includes at least 
· UE-initiated request of on-demand DL PRS transmission
· LMF (network)-initiated request of on-demand DL PRS transmission
· Above enhancements are recommended for both DL and DL+UL positioning methods and both UE-based and UE-assisted positioning solutions.
· Enhancements of signalling & procedures for reducing NR positioning latency related to
· the request and response of positioning assistance data (e.g., via RRC signalling, MAC-CE and/or physical layer procedure)
· the reception of DL PRS (e.g., priority rules for the reception of DL PRS)
· The enhancements of signalling & procedures for reducing NR positioning latency, including DL and DL+UL positioning methods. The details of the solutions are left for further discussion in normative work, which may include the following aspects:
· the measurement gap
· the measurement request and reporting (e.g., via RRC signalling, MAC-CE and/or physical layer procedure, and/or priority rules)
· the measurement time
[bookmark: _Toc57659931]RAN should discuss RAN2-led objectives of the NR positioning enhancements WI once RAN2 completes its part of the SI, i.e. during RAN#91e
In release 16, the protocol extensions and architecture aspects in RAN2 and RAN3 were explicitly mentioned with the following objectives for the NR positioning WID:

	RAN3 centric objectives
· Define extensions of NRPPa protocol for NR positioning [RAN3]

RAN2 + RAN3 centric objectives
· Resolve open aspects on architecture and proceed with normative work for the following items [RAN2/RAN3]:
· Location of the transmission measurement function 
· Define signaling for broadcast assistance data delivery [RAN2/RAN3/SA2/SA3]




We think that the same type of information should be provided in the WID for rel17 regarding NRPPa impacts. In our view, although RAN2 is responsible for the positioning architecture since they are the rapporteur of the stage2 specification, RAN3 can also perform checking in parallel with RAN2 on architecture aspects.
[bookmark: _Toc57659932]Define the following objectives for RAN3
· [bookmark: _Toc57659933]Define extensions of NRPPa protocol for NR positioning enhancement, as needed [RAN3]
· [bookmark: _Toc57659934]Note: RAN3 shall perform checking with RAN2 on the architecture aspects, as needed.
2.2 RAN1-led objectives
From the TR conclusion, the objectives in RAN1 scope that were recommended to be included in the work item and specified include:
· The methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or gNB Rx/Tx timing delays, including
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· The enhancements of the procedure, measurements, reporting, and signalling for improving the accuracy of 
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions
· The enhancements of signalling & procedures for reducing NR positioning latency, including DL and DL+UL positioning methods. The details of the solutions are left for further discussion in normative work, which may include the following aspects:
· the measurement gap
· the measurement request and reporting (e.g., via RRC signalling, MAC-CE and/or physical layer procedure, and/or priority rules)
· the measurement time
In addition, we think that enhancements to reduce latency should include 1-symbol PRS. Partial staggering enhancements was proposed by 7 companies ([2][3][4][5][61][7][8]). During the meeting,  1-symbol PRS was supported by 13 companies and opposed by one.
From the 6 items that RAN1 concluded were recommended to be studied further and - if needed – specified, our view is that Enhancements of measurement and information reporting from UE and gNB for supporting multipath/NLOS mitigation should be the one with highest priority.  The issue was discussed by more than 40 proposals in RAN#103 alone. The NLOS impact on the accuracy was clearly identified as the major obstacle to reach requirements in important IIOT scenarios.. The differences between companies was primarily on how to mitigate these problems rather than about the need for a solution. Differences between companies can be resolved in a short study phase within the work item prior to specification. 
Based on the TU budget for NR positioning enhancements (2TUs per meeting in average), our view is that the items related to PRS/SRS aggregation cannot be managed by RAN1:
· Simultaneous transmission by the gNB and aggregated reception by the UE of intra-band one or more contiguous carriers in one or more contiguous PFLs
· Simultaneous transmission by the UE and aggregated reception by the gNB of the SRS for positioning in multiple contiguous intra-band carriers
The following ”study and if agreed specified” objectives should be down-scoped for now while RAN2 completes the study.  Our understanding is that aperiodic and semi persistent reception of PRS have large impact for RAN2 and RAN should wait for their conclusion before deciding on these objectives inclusion. The objective on enhancements of signalling and procedure to reduce latency is also RAN2-led in our view. 
· Aperiodic reception of DL PRS from the TRPs of the serving gNB and aperiodic reception of DL PRS from the TRPs of the neighbouring gNBs
· Semi-persistent reception of DL PRS from the TRPs of the serving gNB and Semi-persistent reception of DL PRS from the TRPs of the neighbouring gNBs
· Enhancements of signalling & procedures for reducing NR positioning latency related to
· the request and response of positioning assistance data (e.g., via RRC signalling, MAC-CE and/or physical layer procedure)
· the reception of DL PRS (e.g., priority rules for the reception of DL PRS)
[bookmark: _Toc57659935] The following RAN1-led WI objectives are proposed to be included in the WID in RAN#90-e:
· [bookmark: _Toc57659936]The methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or gNB Rx/Tx timing delays
· [bookmark: _Toc57659937]The enhancements of the procedure, measurements, reporting, and signalling for improving the accuracy of angle based solutions
· [bookmark: _Toc57638631][bookmark: _Toc57638645][bookmark: _Toc57638704][bookmark: _Toc57638717][bookmark: _Toc57638731][bookmark: _Toc57638755][bookmark: _Toc57638796][bookmark: _Toc57638840][bookmark: _Toc57637787][bookmark: _Toc57638549][bookmark: _Toc57638632][bookmark: _Toc57638646][bookmark: _Toc57638705][bookmark: _Toc57638718][bookmark: _Toc57638732][bookmark: _Toc57638756][bookmark: _Toc57638797][bookmark: _Toc57638841][bookmark: _Toc57637788][bookmark: _Toc57638550][bookmark: _Toc57638633][bookmark: _Toc57638647][bookmark: _Toc57638706][bookmark: _Toc57638719][bookmark: _Toc57638733][bookmark: _Toc57638757][bookmark: _Toc57638798][bookmark: _Toc57638842][bookmark: _Toc57637789][bookmark: _Toc57638551][bookmark: _Toc57638634][bookmark: _Toc57638648][bookmark: _Toc57638707][bookmark: _Toc57638720][bookmark: _Toc57638734][bookmark: _Toc57638758][bookmark: _Toc57638799][bookmark: _Toc57638843][bookmark: _Toc57659938]The enhancements of measurement and information reporting from UE and gNB for supporting multipath/NLOS mitigation
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The NR positioning enhancement WI cannot fit all recommended items in TR 38.857 conclusions
Based on the discussion in the previous sections we propose the following:
Proposal 1	The NR positioning enhancements WI should contain at most 3 RAN1-led objectives
Proposal 2	RAN should discuss RAN2-led objectives of the NR positioning enhancements WI once RAN2 completes its part of the SI, i.e. during RAN#91e
Proposal 3	Define the following objectives for RAN3
· Define extensions of NRPPa protocol for NR positioning enhancement, as needed [RAN3]
· Note: RAN3 shall perform checking with RAN2 on the architecture aspects, as needed.
Proposal 4	The following RAN1-led WI objectives are proposed to be included in the WID in RAN#90-e:
· The methods, measurements, signaling, and procedures for improving positioning accuracy in the presence of the UE Rx/Tx timing delays, and/or gNB Rx/Tx timing delays
· The enhancements of the procedure, measurements, reporting, and signalling for improving the accuracy of angle based solutions
· The enhancements of measurement and information reporting from UE and gNB for supporting multipath/NLOS mitigation
[bookmark: _In-sequence_SDU_delivery]
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