


3GPP TSG-RAN WG4 Meeting #107	R4-2309129
Incheon KR, May 22 – 26, 2023


Agenda item:	8.23.2
Source: 	Qualcomm Incorporated
Title: 	On switching time for DL PRS or UL SRS frequency hopping for RedCap UEs
Document for:	Discussion
Introduction
In RAN4#106bis-e, RAN4 discussed and agreed on feasible values of UL/DL switching time between hops for RedCap UEs supporting positioning with frequency hopping [1, 2]. 
In this paper we provide our views and proposals related to the agreements from RAN4#106bis-e.
Discussion
RAN4 agreed on feasible values of UL/DL switching time between hops for both FR1 and FR2 [1]. For FR1, 70 us and 140 us values were listed in the agreement as feasible values. Those values correspond (approximately) to 2 and 4 symbols for SCS = 30kHz, respectively. For FR2, 35 us, 70 us and 140 us values were listed as feasible values. The three values correspond (approximately) to 4, 8 and 16 symbols for SCS = 120kHz, respectively.
Issue 2-3a: UL SRS Tx frequency hopping
Agreement:
· For UL SRS Tx frequency hopping, use the switching time of {70us, 140us} for FR1 as the starting point
· SRS Tx frequency hopping range can be up to 100MHz
· Which specific value for frequency hopping is applied depends on UE capability, if multiple values are agreed
Agreement:
· For UL SRS Tx frequency hopping, use the switching time of {35us, 70us, 140us} for FR2 as the starting point
· SRS Tx frequency hopping range can be up to 400MHz
· Which specific value for frequency hopping is applied depends on UE capability, if multiple values are agreed



Issue 2-3b: DL PRS Rx frequency hopping
Agreement:
· For DL PRS Rx frequency hopping, use the switching time of {70us, 140us} for FR1 as the starting point
· PRS Rx frequency hopping range can be up to 100MHz
· Which specific value for frequency hopping is applied depends on UE capability, if multiple values are agreed
Agreement:
· For DL PRS Rx frequency hopping, use the switching time of {35us, 70us, 140us} for FR2 as the starting point
· PRS Rx frequency hopping range can be up to 400MHz
· Which specific value for frequency hopping is applied depends on UE capability, if multiple values are agreed


Switching time adds overhead to the measurement delay and it is desirable to minimize it to the extent possible. A RedCap UE may need multiple hops to measure the full bandwidth of a PRS resource that exceeds the maximum channel bandwidth supported by RedCap devices. E.g. to measure a 100 MHz PRS resource in FR1, at least five hops would be needed. In FR2, at least four hops would be needed to measure a 400 MHz PRS resource.
For FR1, the feasible switching time values agreed by RAN4 occupy only a few symbols, or less than about half a slot in the worst case. However, for FR2, the largest value of 140 us is larger than the duration of one slot at SCS = 120 kHz. In that case, the UE may need to spend two slots between measurements of the same PRS resource in consecutive hops, resulting in quite high overhead. It would be preferable to limit the switching time to be no larger than the duration of one slot to avoid this situation.
Proposal: For the UL/DL switching time between frequency hops in FR2, either remove 140 us from the list of feasible values or replace it with a value not longer than the duration of one slot for SCS = 120 kHz. 
Conclusions
Proposal: For the UL/DL switching time between frequency hops in FR2, either remove 140 us from the list of feasible values or replace it with a value not longer than the duration of one slot for SCS = 120 kHz. 
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