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Introduction
In this contribution, we provide our high level views on positioning measurements and procedures related RRM core issues for expanded and improved NR positioning based on the approved WID [1] in the RAN#98-e.
 
Discussion
Specify solutions for support of sidelink positioning (including ranging) in NR systems
	· Specify solutions for support of sidelink positioning (including ranging) in NR systems, including the following [RAN1, RAN2, RAN3, RAN4]:
· Specify SL PRS for support of sidelink positioning such that the SL PRS uses a comb-based (full RE mapping pattern is not precluded) frequency domain structure and a pseudorandom-based sequence where the existing sequence of DL-PRS is used as a starting point [RAN1].
· Specify support for SL PRS bandwidths of up to 100 MHz in FR1 spectrum.
· NOTE: SL PRS transmission in FR2 is not precluded but no FR2 specific aspects will be specified. 
· Specify measurements to support RTT-type solutions using SL, SL-AoA, and SL-TDOA [RAN1, RAN2].
· Specify support of resource allocation for SL PRS:
· Including resource allocation Scheme 1 and Scheme 2, where Scheme 1 corresponds to a network-centric SL PRS resource allocation and Scheme 2 corresponds to UE autonomous SL PRS resource allocation [RAN1].
· For resource allocation mechanism for SL PRS in Scheme 2: 
· Study and specify support of sensing-based resource allocation, and/or a random resource selection [RAN1].
· Study and specify solutions for congestion control for SL PRS and/or inter-UE coordination for SL-PRS [RAN1].
· Support resource allocation for shared resource pool with Rel-16/17/18 sidelink communication and dedicated resource pool for SL PRS [RAN1].
· NOTE: For SL positioning resource (pre-)configuration in a shared resource pool with Rel-16/17/18 sidelink communication, backward compatibility with legacy Rel-16/17 UEs should be ensured.
· Specify procedures for transmit power control for SL PRS transmissions at least based on open loop power control (OLPC) [RAN1]. 
· Specify signalling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signalling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signalling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2] 
· Specify corresponding new core requirements, as well as identifying and specify the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].



There are too many open issues at RAN1. And it looks like too early to start RAN4 work. So, it would be better to wait for RAN1 progress. 
· Proposal 1: For sidelink positioning, it would be better to wait for RAN1 progress.

Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers
	· Specify bandwidth aggregation for positioning measurements across up to three intra-band contiguous carriers [RAN1, RAN2, RAN4].
· Specify signalling and procedures to support aggregation of PRS/SRS (respectively) resources across PFLs/carriers (respectively) for positioning measurements under the assumption that the signals over aggregated resources are transmitted and received (respectively) using a single RF chain (same antenna) [RAN1, RAN2].
· NOTE: The support of bandwidth aggregation for positioning measurements applies only to timing related measurements (e.g., RSTD, RTOA, and UE/gNB Rx-Tx time difference).
· Specify RRM requirements with measurement gaps in connected mode, and in inactive mode, including PRS measurement period/reporting [RAN4].



During the SI phase, RAN4 focused on the feasibility of MC positioning measurement and there was no significant progress on the RRM side. So, RAN4 needs to build RRM requirements with measurement gaps from the bottom up. According to [2], RAN4 needs to identify the impact on the CA/DC for communication when MC positioning measurement is configured concurrently. In case of with measurement gaps, the data transmission is not expected during the gap. So, the impact is ignorable. For this reason, RAN4 need not consider the impact on the CA/DC for communication when MC positioning measurement is configured concurrently.

· Proposal 2: RAN4 needs to further discuss the impact on the CA/DC for communication when MC positioning measurement is configured concurrently if the measurement without gap is considered.

Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning
	· Specify physical layer measurements and signalling to support NR DL and UL carrier phase positioning for UE-based, UE-assisted, and NG-RAN node assisted positioning [RAN1, RAN2, RAN3, RAN4].
· Existing DL PRS and UL SRS for positioning are used for NR carrier phase measurements.
· Specify measurements that are limited to a single carrier/PFL. 
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements without measurement gaps in connected and inactive mode (including PRS measurement period/reporting) and procedures [RAN4].



According to [1], the target resolution of carrier phase positioning can be a few centemeters level which is smaller than the current Tc level resolution (1 Tc is about 15 cm) of time-based measurement items. e.g. UE Rx-Tx Time difference or RSTD. So, RAN4 need to consider the new measurement items or method to represent the higher resolution. For example, phase domain measurement items can be considered which can represent the higher resolution. Below table shows the resolution according to phase at center frequency 2GHz.
	Phase [degree]
	Resolution [cm]

	15
	0.625

	30
	1.25

	60
	2.5

	120
	5



· Proposal 3: For carrier phase positioning, RAN4 should consider the higher positioning resolution compared to the one for the time-based measurement metric.

Conclusion 
In this contribution, we provide our views on high level scope of positioning measurements and procedures related RRM core issues for expanded and improved NR positioning based on the approved WID [1] in the RP#98-e.
· Proposal 1: For sidelink positioning, it would be better to wait for RAN1 progress.
· Proposal 2: RAN4 needs to further discuss the impact on the CA/DC for communication when MC positioning measurement is configured concurrently if the measurement without gap is considered.
· Proposal 3: For carrier phase positioning, RAN4 should consider the method to represent the higher resolution of time based measurement metric.
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