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Introduction
RAN1 has sent an LS to RAN4 asking for feedback on feasible switching times for RedCap UEs capable of performing DL PRS measurements or positioning SRS transmissions with frequency hopping [1].
In this brief paper we provide our views on feasible switching times.
Discussion
RAN1 has reached some initial agreements on positioning measurements with frequency hopping [2]. Key agreements are reproduced below for convenience.
Conclusion
For positioning enhancements for RedCap UEs, only Rx frequency hopping of the DL PRS is supported.

Agreement
For RedCap UEs, support at least measurements on DL PRS with Rx frequency hopping using a measurement gap
· FFS: details on RedCap UE processing capabilities for DL PRS with Rx frequency hopping and MG
· FFS: the use of a single or multiple instances of a MGs
· FFS: the use of PPW

Agreement
For Positioning enhancements for redcap UEs for UL SRS Tx and DL PRS Rx frequency hopping, from the RAN1 perspective, short switching time to allow RF retuning between adjacent hops may be beneficial in terms of accuracy and latency performance.
· Send an LS to RAN4 requesting feedback on the feasible values for the switching time between hops, at least when numerology and bandwidth for each hops can be the same, and the Tx/Rx antennas used in all hops can be the same.

Agreement
For positioning for RedCap UEs with DL PRS Rx Hopping, the UE hops within a DL PRS resource
· FFS: whether there is specification update needed for RAN1
· FFS: remaining details 

Agreement
For RedCap UEs, support SRS for positioning frequency hopping by 
· Using a configuration separate from the existing BWP configuration
· FFS: hopping is configured within a SRS resource or across SRS resources



According to RAN1 agreements, when performing DL PRS measurement with Rx hopping, the RedCap UE receiver hops within a DL PRS resource. A DL PRS resource is always defined and confined within a single NR frequency band. In FR1, the maximum bandwidth of a PRS resource is 100 MHz, while in FR2, it is 400 MHz. Therefore, we can assume that Rx hopping will be done within a single NR band, and it will be confined to a bandwidth allocation up to 100 MHz in FR1 and 400 MHz in FR2.
For SRS Tx hopping, we will also assume hopping will take place within a single NR band and it will be confined to a bandwidth allocation up to 100 MHz in FR1 and 400 MHz in FR2.
Furthermore, RAN1 requested in the LS that RAN4 assume the same numerology and bandwidth are maintained across hops and the same Tx/Rx antennas are used across hops. The assumption of constant bandwidth across hops may help reduce the overall switching/retuning time.
Based on the above assumptions and considering that RedCap UEs are low-end devices with limited capabilities, the baseline switching time in FR1 could be 1 symbol at SCS15kHz. In FR2, a reasonable baseline would be 1 symbol at SCS30kHz. 
Proposal 1: Assuming Tx/Rx frequency hopping for RedCap positioning takes place within a single frequency band, and is confined within a maximum bandwidth of 100 MHz in FR1 and 400 MHz in FR2, and the same bandwidth is maintained across hops, feasible values of switching time would be
· For FR1, one SCS15 symbol duration
· For FR2, one SCS30 symbol duration

Some UE implementations may be able to achieve shorter switching times, which could be indicated via UE capability.
Proposal 2: Define new UE capability(ies) to signal the Tx/Rx switching time supported by a RedCap UE for enhanced positioning with frequency hopping.
Conclusions
Proposal 1: Assuming Tx/Rx frequency hopping for RedCap positioning takes place within a single frequency band, and is confined within a maximum bandwidth of 100 MHz in FR1 and 400 MHz in FR2, and the same bandwidth is maintained across hops, feasible values of switching time would be
· For FR1, one SCS15 symbol duration
· For FR2, one SCS30 symbol duration
Proposal 2: Define new UE capability(ies) to signal the Tx/Rx switching time supported by a RedCap UE for enhanced positioning with frequency hopping.
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