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In RAN#90-e and further revised in RAN#91-e, the WID “Positioning enhancements for NR” was introduced. 
The objective of this work item is to specify solutions to enable RAT dependent (for both FR1 and FR2) and RAT independent NR positioning enhancements for improving positioning accuracy, latency, network and/or device efficiency. The objective of this work item also includes the support of GNSS enhancements. [1]
In this contribution we want to discuss and comment on the objectives described in the WID which incorporate RAN4 work.
The objectives for the core part which include RAN4 are:
Core part:
· 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, RAN2, RAN3, RAN4]
· DL, UL and DL+UL positioning methods
· UE-based and UE-assisted positioning solutions
· Specify the enhancements of signalling, and procedures for improving positioning latency of the Rel-16 NR positioning methods, for DL and DL+UL positioning methods, including:
· [bookmark: _Hlk67643864]Latency reduction related to the request and response of location measurements or location estimate and positioning assistance data; [RAN2, RAN3, RAN1]
· [bookmark: _Hlk71577783]Latency reduction related to the time needed to perform UE measurements; [RAN1, RAN4]
· Latency reduction related to the measurement gap; [RAN1, RAN4, RAN2]
· [bookmark: _Hlk67643273]Specify methods, measurements, signalling and procedures to support positioning for UEs in RRC_ INACTIVE state, for UE-based and UE-assisted positioning solutions, including [RAN2, RAN1, RAN3, RAN4]:
· DL NR positioning methods and RAT-independent positioning methods 
· Support of UE positioning measurements for UEs in RRC_INACTIVE state
· Reporting of positioning measurement or location estimate performed in RRC_INACTIVE when the UE is in RRC_INACTIVE state
Note: this work will be coordinated with the SDT WI. 
· As 2nd priority:
· UL and DL+UL NR positioning methods
· Support of gNB positioning measurements for UEs in RRC_INACTIVE state
· Support the following enhancements of A-GNSS positioning [RAN2, RAN3, RAN4]
· Specify support for BDS B2a signal
· Specify support for BDS B3I signal
· Specify support for NavIC to NR
Note: This objective is applicable to NR and E-UTRA.
· Discuss and specify new as well as the impact on the existing RAN4 requirements for positioning and other RRM measurements and corresponding procedures [RAN4]

As per RAN2 work plan from RAN2#113-e [REF], RAN4#99-e should account for the following topics: 
· Start the discussion on impact of positioning measurements on RRM measurements and vice versa.
· Identify the impacted positioning and RRM measurement requirements
· Start the discussion on measurement accuracy improvement for Rel-16 positioning measurements:
· Identify requirements which can be enhanced based on RAN1 and RAN2 agreements.
· Start the discussion on the scope of the requirements for positioning measurement in RRC_INACTIVE

Impact on RAN4 Requirements
Improvement of positioning accuracy:
One objective is to reduce positioning accuracy. The positioning accuracy depends on the positioning measurement accuracies. In Rel-17 the positioning accuracy is intended to be improved by mitigating the UE Rx/Tx and/or gNB Rx/Tx timing delays. The impact on positioning measurement accuracies can be determined after RAN1 has progressed its work on UE Rx/Tx and/or gNB Rx/Tx timing delay aspects. So far RAN1 has reached preliminary agreements in this area as indicated in their LS [2].
Determine impact on positioning measurement accuracies after RAN1 progress on gNB/UE Rx/Tx timing delay aspects.
Reduction in UE positioning measurement period:
Another objective is to reduce the time needed to perform UE measurements. Currently in Rel-16 all UE measurements are performed using measurement gaps. The gaps are also shared with other measurements further increasing the positioning measurement period. One possible way to reduce measurement period is by performimg measurements without gaps and/or introduction of new measurement gaps with larger MGL. However, the solution depends on the agreements in RAN1 and RAN2.
Possible reduction of measurement period through performing measurements without MG
Possible reduction of measurement period through definition of new MG pattern
Solution to UE positioning measurement period reduction is dependent on agreements in RAN1 and RAN2
UE positioning measurements in RRC INACTIVE:
The existing UE positioning measurements and corresponding requirements are defined in RRC connected state. One objective in Rel-17 is to define the UE positioning measurements and corresponding requirements also in RRC_INACTIVE state. RAN4 requirements depend on the measurements and signaling procedures being defined by RAN1 and RAN2 (e.g. LPP signalling). So far RAN2 has reached only the following high-level agreements: 
Agreements:
WA: Any uplink LCS or LPP message can be transported in RRC_INACTIVE from RAN2 perspective, subject to the data volume supported by AS layers.  I.e. RAN2 do not specify a restriction on message type.
FFS if LPP needs to select transport, i.e. if the message is just submitted to lower layers which decide how to deliver it (SDT, change state, etc.).
FFS if RRC state is exposed to LPP.

From RAN4 perspective, the requirements should be defined to ensure reasonable compromise between the UE power saving in RRC_INACTIVE and the measurement periods.
Requirements should be defined to ensure reasonable compromise between UE power saving in RRC_INACTIVE and measurement periods
Enhancements of A-GNSS positioning:
The A-GNSS positioning measurement performance requirements are defined in TS 37.171. The enhanced requirements depend on the enhancement done by RAN2 and RAN3. Therefore, RAN4 should wait for RAN2 and RAN3 agreements before starting any work in RAN4.
Wait for further progress on the enhancements done by RAN2 and RAN3
Positioning measurement impact:
This objective is mainly led by RAN4. The purpose of this objective is to assess the impact of positioning measurements on RRM requirements (e.g. SSB based measurements) and the impact of RRM requirements on positioning measurements and specify the corresponding requirements and/or procedures. One area is the gap sharing between RRM requirements and positioning measurements and their impact on each other. If the positioning measurements are done also without gaps in Rel-17 then there may be more impact on RRM requirements and vice versa. The use of larger gaps (e.g. MGL larger than 20 ms) may also impact serving cell procedures like RLM and link recovery. 
1. Positioning measurements without gaps will impact RRM requirements due to gap sharing between RRM requirements and positioning measurements
1. Larger MGL to accommodate reduction of measurement period may also impact serving cell procedures 
Conclusion
1. Determine impact on positioning measurement accuracies after RAN1 progress on gNB/UE Rx/Tx timing delay aspects.
1. Possible reduction of measurement period through performing measurements without MG
Possible reduction of measurement period through definition of new MG pattern
Solution to UE positioning measurement period reduction is dependent on agreements in RAN1 and RAN2
Requirements should be defined to ensure reasonable compromise between UE power saving in RRC_INACTIVE and measurement periods
Wait for further progress on the enhancements done by RAN2 and RAN3
1. Positioning measurements without gaps will impact RRM requirements due to gap sharing between RRM requirements and positioning measurements
1. Larger MGL to accommodate reduction of measurement period may also impact serving cell procedures 
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