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Introduction
According to the schedule of Rel-17 positioning work item, May WG4 meeting marks the start of RRM discussions for this topic. Detailed scope of the work item can be found in the newest version of work item description in [1]. 
	· 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:
· 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]


In the above box, all the current RAN4 related scope objectives are copied (other items omitted). This contribution makes an initial catch of the RRM impacts in a generally high-level way. Further adjustments are subject to other WG discussions.
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Mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays
This item is mainly about calibration and post calibration. TEG (timing error group) is introduced in RAN1. The intention is to inform LMF the TEG info so that the timing information can be made use of for better calculating the positioning results. 
However, since there is no UE or gNB measurement enhancement planned the UE or gNB does not gain any improvement in measurement accuracy on the positioning signals. RAN4 is not supposed to enhance any current accuracy requirements.
Observation 1: RAN4 is not supposed to enhance any current accuracy requirements related to mitigation of UE Rx/Tx and/or gNB Rx/Tx timing delays.
Latency reductions 
The objective for latency reduction mainly has the below aspects that have certain RRM impacts in requirements.
· Reduced number of samples needed for measurement in a higher SINR side condition
· New gap patterns for dedicated positioning measurements under multiple concurrent gaps
· Potential reduced measurement period in FR2 dedicated to positioning
Reduced number of measurement samples
Rel-16 assumes 4 samples of PRS resources in specifying positioning measurement period requirements in order to guarantee fair accuracy performance under the side condition of -13dB SINR. In some of the use cases, say industrial scenarios, a dense deployment enables the UE to have a much higher SINR environment and it is feasible to consider a reduced number of measurement samples in terms of guaranteeing fair accuracy performance. This leads to a largely reduced measurement and report latency in positioning. 
Currently RAN1 starts already discussions on the possible enhancements in assuming a much higher SINR side condition so that we can achieve much reduced positioning latency under certain use cases. RAN4 also needs to consider and discuss if this approach is clearly justified in RAN4 perspective and further to specify an enhanced set of accuracy requirements that is suitable for higher SINR side condition.
Proposal 1: RAN4 considers specifying an enhanced set of accuracy requirements with much higher SINR side condition targeting latency reduction in positioning in general.
New gap patterns
Trend is that, since UE is able to support concurrent multiple gap patterns dedicated gap pattern for positioning is supported by Rel-17 UE-s. In this case, new gap patterns are largely beneficial in reducing the total latency for UE positioning measurements and reports. Thus, RAN4 should consider introducing more dedicated gap patterns for positioning with shorter MGRP in order to achieve latency reduction, at least for the cases when dedicated positioning gap is allowed for the UE to not share the occasions with other measurements.
Proposal 2: RAN4 to specify new measurement gap patterns dedicated to positioning with shorter MGRP.
Potential FR2 enhancements
RAN1 also starts to discuss the possible assistance information in FR2 for the UE to better understanding the deployment of the network. In addition, back in Rel-16 RAN1 introduced QCL information for PRS so that the UE is able to utilize such information to better adjust its Rx beams. In case the UE is able to make use of more information from the network, there is good possibility that RAN4 can enhance the measurement period requirements. 
Observation 2: Potential FR2 enhancements in measurement period requirements can be considered in RAN4.
Inactive state positioning measurements 
This objective intends to enable UE measurements for positioning purpose while during inactive mode. Meanwhile the reports of the measurements reply on SDT procedures which are currently being developed simultaneously in Rel-17.
What we can predict now is that RAN4 work is to specify the inactive measurement requirements accordingly, but it is still pending other WG discussions on the exact procedures.
Proposal 3: Specify INACTIVE mode measurement delay and accuracy requirements and potential reporting requirements in RAN4, subjecting to RAN1 design.
Note that for CLI measurements from IAB nodes, it is the first RRM requirements for IAB node that require measurement accuracy. It is reasonable to allow the node to have optional support for CLI measurement feature.
GNSS enhancements 
This objective is to add multiple GNSS systems into the scope of supported GNSS systems by 3GPP. In RAN4, we need to correspondingly add the targeting systems in TS 38.171.
Proposal 4: Add the newly supported A-GNSS systems in TS 38.171: BDS B2a, BDS B3I and NavIC.
Conclusion
This contribution makes an initial catch of the RRM impacts in a generally high-level way. Further adjustments are subject to other WG discussions.
Observation 1: RAN4 is not supposed to enhance any current accuracy requirements related to mitigation of UE Rx/Tx and/or gNB Rx/Tx timing delays.
Proposal 1: RAN4 considers specifying an enhanced set of accuracy requirements with much higher SINR side condition targeting latency reduction in positioning in general.
Proposal 2: RAN4 to specify new measurement gap patterns dedicated to positioning with shorter MGRP.
Observation 2: Potential FR2 enhancements in measurement period requirements can be considered in RAN4.
Proposal 3: Specify INACTIVE mode measurement delay and accuracy requirements and potential reporting requirements in RAN4, subjecting to RAN1 design.
Proposal 4: Add the newly supported A-GNSS systems in TS 38.171: BDS B2a, BDS B3I and NavIC.
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