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1. Introduction
[bookmark: _Hlk127303950]The objective of introducing RRM core requirements for Rel-18 Positioning for RedCap UEs was completed in RAN4#109. However, there are some remaining issues in the RRM core part related to the frequency hopping (FH) positioning requirements as in the WF [1] which need to be addressed. In this paper we discuss these requirements and provide our view.

2. Discussion
RedCap UEs are reduced capability devices with either 1Rx or 2Rx receive antenna. The supported BW, as a result, can be limited to e.g., 20 MHz. When to-be-measured positioning resources are spread over a larger BW, RedCap UE may require performing FH, depending on UE capability. When no FH is needed (i.e., PRS resources are already covered by the UE BW capability), the RRM requirements are defined based on the same principle of non-RedCap UEs. 
Regarding positioning requirements for RedCap UEs when FH is required, RAN4 made the following agreements in the last meeting [1]:
	Issue 2-3-4: Measurement sample definition under FH
Agreements:
· Measurement sample under FH is defined as a PRS measurement over multiple hops within a single measurement gap.
Issue 2-3-6: Number of hops within a single MG occasion
Agreements:
· Number of hops within a single MG occasion is defined as a requirement. The details are FFS:
Issue 2-3-7: Type of PRS measurement requirements with FH
Agreements:
· RAN4 to define requirements for positioning measurement based on multiple hops.



Given the above agreements, we also recall RAN1 previous agreement, captured below [2], showing that a single measurement gap is used to receive all the hops in the DL PRS with Rx frequency hopping. 
	 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.



Also highlighting the corresponding part in RAN1 spec [3]: 
	[bookmark: _Toc145348692][bookmark: _Toc155777343]5.1.6.5.1	PRS receiver frequency hopping
The reduced capability UE may be configured to measure and report, subject to UE capability, via [nr-Requested-DL-PRS-measurementBasedOnMultihopRx] the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference using receiver frequency hopping for a DL PRS resource, with a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth. The reduced capability UE performing receiver frequency hopping may report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may report whether the measurement is associated with one received frequency hop or multiple frequency hops of the DL PRS. In RRC_CONNECTED mode, the reduced capability UE is expected to use a single instance of a configured measurement gap to receive all hops of the DL PRS using receiver frequency hopping. 



Given that all the hops in the DL PRS should be received in a single instance of a measurement gap, RAN4 previously confirmed that the existing MG durations are sufficient to receive all the hops when specific PRS configurations are deployed. There are several elements which could impact the reception of all DL PRS hopping, which include 
· MGL of measurement gaps
· Total number of hops, 
· Switching time between hops, 
· PRS reception duration after each hop (can be slot or sub-slot)
· PRS configurations (PRS repetition factor, PRS resource time gap, etc.)

To address the FFS part in Issue 2-3-6, and in order to align with RAN1 previous agreement, when the number of hops within a single MG occasion is equal to the total number of hops as shown in Figure 1, the measurement delay requirements for FH can reuse the same principle of R17 positioning measurement delay with gap. Otherwise, when only some of the hops are received within a single MG occasion as shown Figure 2, the requirements shall not apply.
[image: ]
[bookmark: _Ref159258732]Figure 1: All the hops are within a single MG occasion.
[image: ]
[bookmark: _Ref159258804]Figure 2: Some hops are within a single MG occasion.


Proposal 1: When the number of hops within a single MG occasion is equal to the total number of hops required to cover the entire BW of PRS resources, measurement delay requirements for RedCap positioning with FH can reuse R17 positioning measurement delay with gap. Otherwise, when only some of the total hops are received within a single MG occasion, the requirements shall not apply.

Summary
In this contribution, the following proposals is reached:
Proposal 1: When the number of hops within a single MG occasion is equal to the total number of hops required to cover the entire BW of PRS resources, measurement delay requirements for RedCap positioning with FH can reuse R17 positioning measurement delay with gap. Otherwise, when only some of the total hops are received within a single MG occasion, the requirements shall not apply.
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