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1. Introduction
In the last meeting, RAN4 continued the discussion on the RRM core requirements for Rel-18 Positioning for RedCap UEs. Some agreements were made as captured in the WF [1]. In this paper we further discuss the RRM requirements for positioning measurements for RedCap UEs.
2. Discussion
RedCap UEs are reduced capability devices that support limited frequency bandwidth, 20 MHz in FR1 and 100 MHz in FR2. In addition, RedCap UEs can be designed with 2 Rx or reduced 1 Rx receiver antenna. The RRM core requirements for RedCap Positioning are discussed under two scenarios, with and without frequency hopping. When no frequency hopping is needed (i.e., PRS/SRS resources are already covered by the UE capability), the existing PRS measurement period requirements in Rel-17 can be reused as a baseline for defining corresponding PRS measurement period requirements for RedCap. However, the side conditions for PRS measurements are updated as captured in the WF [1].
Regarding positioning requirements for RedCap UEs when frequency hopping is required, RAN1 has made the following agreement which is also captured in the sent LS R1-2306227 [2]:

	 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.




[bookmark: _Hlk142314361]According to the above agreement, a single measurement gap is used to receive all the hops in the DL PRS with Rx frequency hopping. This means positioning measurement requirements for RedCap UEs which require frequency hopping can be defined only when measurement gaps are used. In other words, for frequency hopping, RAN4 does not need to define requirements for positioning measurement without MGs (i.e., PPW) in RRC CONNECTED state as well as no requirements in RRC IDLE/INACTIVE mode.
Observation 1: MGs are required to perform PRS measurements with FH for RedCap UEs.
Proposal 1: For RedCap with frequency hopping, RAN4 does not need to define requirements for PRS measurement without MGs (i.e., PPW) in RRC_CONNECTED state. 
Proposal 2: For RedCap with frequency hopping, RAN4 does not need to define requirements for PRS measurement in RRC_IDLE/INACTIVE state.
Given that all the hops in the DL PRS should be received in a single instance of a measurement gap, RAN4 needs to check whether the existing MG durations are sufficient to receive all the hops of DL PRS. There are several elements which could impact the duration of reception of all DL PRS hopping, which include
· 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.)
In RAN4, minimum requirements can be defined by assuming RedCap UE supports 20 MHz BW when the maximum BW of 100 MHz (in FR1) is used for PRS transmission. Therefore, a rough evaluation for the number of hops can be 5 times. Also, by assuming that in each hop UE receives the whole slot which contains PRS symbols, a total of 6 slots can be received during these 5 hops (which can be up to 6ms in case of SCS=15 kHz). This can be achieved by having a repetition factor of 6 PRS slots in the PRS configuration. The switching time between hops is discussed in RF session, which can be one of the following {70us, 140us, 210us} in FR1. Therefore, with these assumptions, in our view the existing MG duration can be sufficient to receive all the DL PRS hops when specific PRS configurations are deployed. Knowing that the longest duration of a MG can be up to 20ms as given in Table 9.1.2-1 of 38.133 [3]. However, we need to make sure that PRS resources are configured in such a way to assist the reception of all DL PRS hopping within the given duration of the MG.
Proposal 3: The existing MG durations can be sufficient to receive all DL PRS hops for RedCap when specific PRS configurations are deployed.


Summary
In this contribution, the following observation is reached:
Observation 1: MGs are required to perform PRS measurements with FH for RedCap UEs.
In addition, the following proposals are concluded:
Proposal 1: For RedCap with frequency hopping, RAN4 does not need to define requirements for PRS measurement without MGs (i.e., PPW) in RRC_CONNECTED state. 
Proposal 2: For RedCap with frequency hopping, RAN4 does not need to define requirements for PRS measurement in RRC_IDLE/INACTIVE state.
Proposal 3: The existing MG durations can be sufficient to receive all DL PRS hops for RedCap when specific PRS configurations are deployed.
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