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1	Introduction
To address the higher accuracy and lower latency location requirements resulting from new applications and industry verticals for 5G, a Rel-17 Study Item of “Study on NR Positioning Enhancements” has been carried out by 3GPP, which covers the enhancements and solutions necessary to support the high accuracy (horizontal and vertical), low latency, network efficiency (scalability, RS overhead, etc.), and device efficiency (power consumption, complexity, etc.) requirements for commercial uses cases (incl. general commercial use cases and specifically IIoT use cases). The accomplishments of the study for positioning enhancements are documented in [2]. Based on the investigation, it was recommended to support positioning enhancements for supporting Rel-17 target positioning requirements.
At RAN #90e plenary, the approval of the intermediate WI on NR Positioning Enhancements [1] was approved only for RAN1 related items as the RAN2 aspects was not completed in the SI phase. Therefore, it was agreed to revise the WID in RAN#91e for the holistic WID in Rel. 17 on NR Enhanced Positioning. The agreement in RAN#90e [1] was:
[bookmark: _Hlk57059510]RAN1 centric objectives:

· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions

· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.
Note: RAN1 will discuss the candidate solutions and provide updates for this objective, with status to be reviewed in RAN#91e.
Furthermore, RAN2 completed the NR positioning enhancements SID with recommendations for the following enhanced positioning domains:
· Latency enhancements [3]
· IDLE and INACTIVE positioning [4]
· Positioning integrity [5]
The RAN2 recommendations have been incorporated into the RAN1 TR 38.857 and agreed in RAN1 in R1-2102267 [2].
 
[bookmark: _GoBack]Based on the above observation, this contribution provides proposals on the future handling of NR Enhanced Positioning WID. 
2	Future handling of NR Positioning Enhancements 
After the NR Enhanced Positioning SI has been completed [2] the is proposed:
Accuracy improvements:
The RAN#90e approved the two accuracy improvement topics for the WID:
· Specify methods, measurements, signaling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including… [RAN1]
· Specify the procedure, measurements, reporting, and signaling for improving the accuracy of… [RAN1]
Proposal 1: Keep the RAN#90e agreed items in RAN1 as work is progressing well.

Furthermore, based on the SI outcome we support additional accuracy improvement items:
· Intra-band CA for UL and DL positioning 
· Information reporting to mitigate multipath/NLOS
Based on the RAN1 SI on NR Enhanced Positioning we see very promising accuracy improvements for the intra-band UL & DL CA positioning and the multipath/NLOS mitigation. 
The Intra-band CA for UL and DL positioning has potential for accuracy improvements needed in general. However, the feasibility for Intra-band CA for UL and DL positioning may need to be checked with RAN4. 
Proposal 2: Give higher priority to studying enhancements related to mitigating multipath/NLOS compared with intra-band CA for UL and DL positioning enhancements. 

Positioning in RRC_INACTIVE state 
RAN2 agreement was to focus on DL RAT-dependent positioning and RAT-independent positioning in RRC_INACTIVE for normative work.
Proposal 3: Support for RAT-independent and DL RAT-dependent methods for positioning in RRC_INACTIVE

Positioning in RRC_IDLE state
RAN2 recommends RAT-independent positioning in RRC_IDLE for normative work. However, RAN2 only confirmed the feasibility of RAT-dependent DL positioning that depend on PRS based measurements. So, we propose to remove all idle positioning from Rel-17 to keep the WID scope manageable.
Proposal 4: Remove all idle positioning from Rel-17 to keep the WID scope manageable

On-demand DL PRS transmission
UE-initiated and LMF-initiated request for on-demand DL PRS transmission are in the scope of work. This is in-line with what RAN1 agreed. 
Proposal 5: Support at least periodic on-demand PRS and as part of the WID objective.

Positioning latency reduction enhancements
Latency reduction enhancements related to assistance data transfer/delivery is a clear recommendation from RAN2
However, the following are recommended by RAN2 under “study and specify if agreed” category:
· Latency reduction enhancements related to measurements and measurement reporting 
· Latency reduction enhancements related to UE positioning capabilities signalling
RAN1 has also made a recommendation for normative work, enhancements to reduce latency associated with measurement gaps, measurement time, and measurement request/reporting and this is aligned with the RAN2 recommendation for latency reduction enhancements related to measurements and measurement reporting.
The UE positioning capabilities signalling requires further study since the solutions discussed in RAN2 had impacts to SA2 and RAN3 also. To keep the work item scope under control we recommend focusing on pure RAN-only enhancements in Rel-17.
Note: Part of the latency reductions are RAN1 centric and some are RAN2 centric to manage the workload 
Proposal 6: Support latency reduction enhancements related to assistance data transfer/delivery, measurements gaps, measurement time, and measurement request/reporting.

GNSS positioning integrity support which includes:
· The assistance information that will be used to support integrity determination
· The information that will be used to provide the positioning integrity KPIs and integrity results
· Support of integrity for UE-Based and UE-Assisted A-GNSS positioning
Proposal 7: Support GNSS positioning integrity. 
3	Proposal
Based on the RAN1 & RAN2 SI on NR Enhanced Positioning, we support revising the WID on NR Enhanced Positioning. However, to reduce the scope we do propose:
Proposal 1: Keep the RAN#90e agreed items in RAN1 as work is progressing well.

Proposal 2: Give higher priority to studying enhancements related to mitigating multipath/NLOS compared with intra-band CA for UL and DL positioning enhancements. 

Proposal 3: Support for RAT-independent and DL RAT-dependent methods for positioning in RRC_INACTIVE

Proposal 4: Remove all idle positioning from Rel-17 to keep the WID scope manageable

Proposal 5: Support at least periodic on-demand PRS and as part of the WID objective.

Proposal 6: Support latency reduction enhancements related to assistance data transfer/delivery, measurements gaps, measurement time, and measurement request/reporting.

Proposal 7: Support GNSS positioning integrity. 
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