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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  
One of the open issues is relation with Rel-16/Rel-17 positioning for PRS measurements with FH. The agreements i last meeting is that all Rel-16 features are supported for RedCap positioning measurement with FH, and reduced number of samples with gaps and reduced Rx beam sweeping factor with gaps are supported for RedCap positioning measurement with FH. TEG is FFS. In our view, TEG need to be considered. Rel-17 positioning includes TEG, reduced number of samples, and reduced Rx beam sweeping factor. In May meeting, it was agreed that PRS requirements for both 1Rx and 2Rx RedCap UE without FH shall be defined for all the Rel-16/Rel-17 positioning features/techniques [3].We do not see issues to apply TEG for  PRS measurements with FH.

Proposal 1: it is proposed that TEG is supported for RedCap positioning measurement with FH.
	Issue 2-3-7: PRS measurement period requirements for RedCap with FH

Proposals

Option 1: CATT, CMCC

Use Rel-17 measurement period requirements as a baseline for RedCap UE with FH.

Option 2: QC

Define the PRS measurement period requirement with Rx frequency hopping by reusing the measurement period formula from Rel-16/17 together with a new requirement for the minimum PRS BW expected to be measured by the UE.

Option 3: ZTE

RAN4 shall consider and study the measurement period requirements for both of two cases the RAN1 proposed.

Option 4: Intel

RAN4 FFS measurements without gap for RedCap UE positioning after RAN1 design is stable.

Option 6: Xiaomi

RAN4 can discuss UE Rx-Tx time difference requirements for Redcap UE with frequency hoping SRS upon RAN1’s conclusion, e.g.

The legacy requirements on UE Rx-Tx time deference needs to be relaxed due to the additional switching time.

Scheduling restriction because of the collision due to SRS TX hopped

Option 7: HW

For Case 1, existing requirements for MG-based measurement are re-used as baseline, and the following adaptations are considered:

Lprs = Nhop * Lper_hop, where Nhop is the number of hops that UE can do in an MG occasion, and Lper_hop is the PRS duration per hop;

The requirements are applicable provided that PRS resource duration is in the first N symbols in one or more slots.


For RedCap positioning measurement with FH, RAN1 agrees to support two cases: case 1 is that UE reports measurement based on multiple hops, and case 2 is that UE reports measurement associated to a single hop. Both need to be considered for requirements definition.
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 that TEG is supported for RedCap positioning measurement 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.
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