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Introduction

According to the WID on expanded and improved NR Positioning [1], one of the objectives is Redcap positioning. The detailed objectives are duplicated as following.

	Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)

Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].

NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.

Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].




There was discussion in last RAN4 meeting, a WF was agreed[2]. This contribution provides discussion on this topic.

Discussion  
For the applicable RRC state, in May meeting, it was agreed to define requirements in RRC_CONNECTED and RRC_INACTIVE states for Redcap UE positioning without frequency hopping. In last meeting, it was agreed that the requirements for redcap UE positioning without FH in RRC_IDLE are discussed in LPHAP part. For Redcap UE positioning with frequency hopping, it was agreed to define the requirements in RRC_CONNECTED state in May meeting, FFS for requirements in RRC_INACTIVE state. According to RAN1 design, both DL Rx hopping or UL Tx hopping are considered. And  RAN1 agreed that SRS Tx Frequency hopping is supported for both RRC_CONNECTED and RRC_INACTIVE state. Based on this agreements, it is expected that DL Rx hopping in RRC_INACTIVE state will also be supported. 
Proposal 1: it is proposed to define requirements for RedCap UE positioning with frequency hopping in RRC_INACTIVE state.
In last meeting, RAN1 sent LS to RAN4 on the use of a single measurement gap for DL PRS with Rx hopping measurement [5]. The content is dulplicated as following:
	RAN1 LS (R1-2306227)
In the Rel-18 WI Expanded and Improved NR Positioning, in the agenda item “Positioning for redcap UEs”, RAN1 agreed the use of a single instance of a measurement gap for receiving all the hops for DL PRS with Rx frequency hopping: 

RAN1 made the following agreements:

Agreement
From RAN1 perspective, for DL PRS Rx hopping, a single instance of a measurement gap is used for receiving all the hops for DL PRS with Rx frequency hopping.

Note: this does not assume that the reported measurement has to be based on a single instance of a measurement gap

Send an LS to RAN4 to confirm RAN1’s understanding, and if needed ensure that the measurement gap has the proper duration.

.


Using a single instance of a measurement gap for receiving all the hops for DL PRS with Rx frequency hopping could reduce the errors due to time misalignment. And we do not observe issues about this method. In our understanding, RAN4 could confirm RAN1’s understanding. In existing spec, PRS measurement period requirements in Rel-17 are specified for the case with recuded number of samples and the case without recuded number of samples, which can be used as baseline to define corresponding PRS measurement period requirements for RedCap positioning with FH.

Proposal 2: it is proposed that existing PRS measurement period requirements with measurement gap in Rel-17 can be used as baseline to define corresponding PRS measurement period requirements for RedCap positioning with FH.
Conclusion

This contribution provides discussion on redcap positioning. The proposals are:

Proposal 1: it is proposed to define requirements for RedCap UE positioning with frequency hopping in RRC_INACTIVE state.
Proposal 2: it is proposed that existing PRS measurement period requirements with measurement gap in Rel-17 can be used as baseline to define corresponding PRS measurement period requirements for RedCap positioning with FH.
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