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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
The revised WID for NR positioning enhancement [1] was approved in the RAN#91-e meeting.  In the RAN4#99-e meeting, RRM impacts of NR positioning enhancements was discussed. 
We provided initial views on RRM requirements impacts of NR positioning enhancement in [2] in the last meeting. In this contribution, we further provide our views on RRM requirements impacts for R17 NR positioning enhancement.
2. Discussion
In the last meeting, the general RRM impacts of NR positioning were discussed from following aspects and agreements are captured in [3].
	· Definition of new or updated RRM requirements in relation to timing error mitigation
· Monitor progress of other RAN WGs to determine impact of timing error mitigation on existing RRM requirements or the need to define new RRM requirements. No impact on current RRM specification can be identified.
· RAN4 is studying the feasibility of proposed timing error mitigation mechanisms by RAN1
· General issues with latency reduction 
· RAN4 requirements definition on latency reduction are reliant on RAN1 solutions, which RAN4 needs to discuss after RAN1 has made agreement.
· Candidate options:
· Analyze factors that impact measurement requirements from RAN4 perspective to identify possible enhancements regarding latency reduction
· Option 1: Yes
· Option 2: TBA
· Latency enhancements in relation to UE measurement time 
· Outcome of possible definition of {N,T} capabilities to indicate measurement/processing time (T) in relation to reference signal duration (T) by other WGs can be studied by RAN4
· FFS: RAN4 to study possible Rel-17 latency enhancements in relation to UE capability {N, T} within Rel-16 framework
· FFS: Discuss and identify (further) conditions which can lead to enhanced requirements regarding UE measurement time 
· Latency enhancements in relation to measurement gaps 
· Wait on outcome of RAN1/2 on measurement gap enhancements or gapless measurement. Introducing new measurement gap patterns is FFS and shall be addressed in the next meeting.
· Specify RRM requirements for positioning measurements in RRC_INACTIVE state
· Specify measurement delay and accuracy and potential reporting requirements in RAN4 based on outcome of other WGs
· Define UE requirements for PRS measurement for DL positioning methods with RRC_INACTIVE and wait for RAN1/RAN2 conclusions on UL/DL+UL positioning methods
· A-GNSS positioning enhancement
· Performance requirements for additional BDS and NavIC signals need to be defined based on progress of RAN2 work.
· Note: RAN4 to seek clarification if new performance requirements are needed
· Impact on existing RAN4 requirements for positioning and other RRM measurements
· Impact on existing positioning and RRM requirements identified by RAN4 can be discussed without RAN1/2 input, according to the following WID objective:
· Discuss and specify new as well as the impact on the existing RAN4 requirements for positioning and other RRM measurements and corresponding procedures [RAN4]


There are dedicated agendas for timing error mitigation, latency reduction, measurement in INACTIVE state, impact to existing positioning and RRM requirements, and enhancements of A-GNSS positioning. RRM requirements for these aspects should be discussed in detail under corresponding agendas. In this contribution, we focus on other aspects not being covered and initial views on requirements framework.
One of the objectives of positioning enhancement is to specify on-demand PRS related signalling and procedures.
	· Specify on-demand transmission and reception of DL PRS for DL and DL+UL positioning for UE-based and UE-assisted positioning solutions, including: [RAN2, RAN1, RAN3]
· UE-initiated request of on-demand DL PRS transmission; 
· LMF (network)-initiated request of on-demand DL PRS transmission; 


The on-demand PRS are applicable for both DL and DL+UL positioning methods and both UE-based and UE-assisted positioning solutions. The purpose of on-demand PRS is to improve efficiency, latency and accuracy of positioning measurements according to TR 38.857.
	Efficiency: On-demand DL-PRS avoids unnecessary overhead, waste of energy, etc. in the case that no UE positioning is required during a particular time or in a particular area of a network. In case of beamformed DL-PRS, DL-PRS transmission in all beam sweeping directions may result in an unnecessary transmission of DL-PRSs.
Latency: The current DL-PRS configuration may not be sufficient to meet the response time requirements of the LCS client; e.g., may have a too large periodicity.
Accuracy: The current DL-PRS configuration may not be sufficient to meet the accuracy requirements of the LCS client; e.g., may have a too small bandwidth, too few repetitions, etc.


In the RAN2 #113bis-e and #114-e meeting, agreements on on-demand PRS in Rel-17 were reached as follows. 
	Agreement:
UE-initiated on-demand PRS request is enabled by enhancing LPP RequestAssistanceData.  FFS how much control the network has over the UE request.
The UE-initiated mechanism is enabled by the UE request triggering a request from the LMF, and the actual PRS changes are requested by the LMF irrespective of whether the procedure is UE- or LMF-initiated.
Put the stage 2 description for UE-initiated and LMF-initiated PRS request under the same framework


The discussions in RAN1/2 mainly focus on procedure for on-demand PRS configuration so far. It is not clear how on-demand PRS can actually work. Whether the on-demand PRS is activated to be measured immediately after the configuration is received by UE. This may have impact on RAN4 requirements, at least from measurement start time perspective.
For example, in existing requirements, the RSTD measurement is triggered as follows.
When physical layer receives last of NR-TDOA-ProvideAssistanceData message and NR-TDOA-RequestLocationInformation message from LMF via LPP [34], the UE shall be able to measure and report multiple (up to the UE capability specified in Clause 9.9.2.3) DL RSTD measurements,
It is not clear whether measurement based on on-demand PRS would be triggered the same way. RAN4 needs to wait for further progress in other WGs.
Proposal 1: FFS impact to RRM requirements due to on-demand PRS.

One of the objectives of positioning enhancement is of improving the accuracy of UE AoA and DL-AoD.
	· Specify the procedure, measurements, reporting, and signalling for improving the accuracy of [RAN1, RAN2, RAN3]
· UL AoA for network-based positioning solutions.
· DL-AoD for UE-based and network-based (including UE-assisted) positioning solutions.


In the RAN1#105-e meeting, the agreements on DL-AoD are as follows.
	Agreement:
For both UE-based and UE-assisted DL-AOD, the UE can be requested subject to UE capability to measure and report (for UE-assisted) the PRS RSRP of the first path
· FFS: Details of measurement and reporting of PRS RSRP of the first path


For DL-AoD it was agreed that PRS-RSRP of the first path is to be measured and reported. In existing PRS-RSRP measurements, PRS-RSRP are measured over all the paths. So, the definition of PRS-RSRP of the first path may be different from existing PRS-RSRP measurement. RAN4 may need to study if the PRS-RSRP of the first path is feasible to be measured. Depending on further RAN1 progress, RAN4 may need to specify RRM measurement requirements for PRS-RSRP of the first path. In our understanding, the existing PRS-RSRP measurement period requirements could be reused. The accuracy requirements for PRS-RSRP of the first path may be different from existing PRS-RSRP accuracy. 
Proposal 2: Measurement requirements and accuracy requirements for PRS-RSRP of the first path are specified, if necessary.

One of the objectives of positioning enhancement is of enhancements of information reporting for multipath/NLOS mitigation.
	· Study and specify, if agreed, the enhancements of information reporting from UE and gNB for multipath/NLOS mitigation [RAN1, RAN2, RAN3]


Since this objective is targeted to enhancement of information reporting, there is no impact to RAN4 RRM requirements. Based on latest RAN1 progress, we don’t see any impact to RRM requirements.
Proposal 3: No RRM requirements impact due to enhancement of information reporting for multipath/NLOS mitigation.

3. Summary
[bookmark: _Hlk23953093]In this contribution we provide our views on RRM requirements for NR positioning enhancement. Based on analysis following observations and proposals are present.
Proposal 1: FFS impact to RRM requirements due to on-demand PRS.
Proposal 2: Measurement requirements and accuracy requirements for PRS-RSRP of the first path are specified, if necessary.
Proposal 3: No RRM requirements impact due to enhancement of information reporting for multipath/NLOS mitigation.
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