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Introduction
In this contribution, we provide our 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#99.
 
Discussion
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].



As listed in Table 5.5A.1-1 in TS38.101-1, up to 2 intra-band contiguous carriers are supported for UL CA. So, bandwidth aggregation for positioning measurements can support up to three inra-band contiguous carriers only in downlink CA. 
· Proposal 1: RRM requirement be specified up to three intra-band contiguous carriers only in downlink CA. For uplink CA, RRM requirement be specified up to two intra-band contiguous carrires.
	5.2.2 Sub-topic 5-2: PRS/SRS bandwidth aggregation requirements
Issue 5-2-3: PRS measurement report mapping
· Proposals
· Proposal 1: HW
· RAN4 to update the report mapping for RSTD and Rx-Tx including 
· Applicable granularity 
· New mapping table for reporting granularity below 1Tc
5.2.3 Sub-topic 5-3: Relation between PRS/SRS bandwidth aggregation and CA/DC
Issue 5-3-1: Impact on CA/DC 
· Proposal 1: Xiaomi
· When the CA communication and MC positioning measurement are operating in parallel，the ongoing CA operation should not be impacted.
· Proposal 2: LG
· 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.



Regarding issue 5-2-3, we think the accuracy improvement by bandwidth aggregation is not required to report granularity below 1Tc. Instead, CPP (Carrier Phase Positioning) requires reporting granularity of below 1Tc, because the target of CPP is a few centimeter levels. And this would be better to represent as a phase unit, not a Tc unit. The reason is that the CPP measurement metric is on the phase domain, and it is not easy to translate the phase domain to the Tc domain. There is no direct mapping from the phase domain to the Tc domain. It depends on the carrier frequency. If the carrier frequency is 2GHz and the measured phase is 30 degrees, then the distance is about 1.25 cm. And if the carrier frequency is 4GHz and the measured phase is 30 degrees, then the distance is about 0.625 cm.
· Proposal 2: It would be better to reuse the current time domain report mapping for RSTD and Rx-Tx.

Regarding issue 5-3-1, according to WID[1], RAN4 will consider only with measurement gap scenario. So, we think the downlink case is easy to solve the relation between PRS/SRS bandwidth aggregation and CA/DC problem. But, in the uplink case, there is no measurement gap and supports only up to 2 intra-band contiguous carriers. So, if the RF re-tunning is necessary, at the boundary between data communication and positioning period, there can be an interruption. And to reduce the interruption impact, the guard period can be necessary. 
· Proposal 3: RAN4 needs to consider guard periods at the boundary between data communications and positioning periods in the uplink case of bandwidth aggregation positioning.

Conclusion 
In this contribution, we provide our views on high-level scope of positioning measurements and procedures related to RRM core issues for expanded and improved NR positioning based on the approved WID [1] in the RP#99.
· Proposal 1: RRM requirement be specified up to three intra-band contiguous carriers only in downlink CA. For uplink CA, RRM requirement be specified up to two intra-band contiguous carriers.
· Proposal 2: It would be better to reuse the current time domain report mapping for RSTD and Rx-Tx.
· Proposal 3: RAN4 needs to consider guard periods at the boundary between data communications and positioning periods in the uplink case of bandwidth aggregation positioning.
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