3GPP TSG-RAN WG1 Meeting #113 	R1-2305935
Incheon, Korea, May 22 – 26, 2023

Agenda Item:	5
Source:	Huawei, HiSilicon
Title:	Discussion on switching time for RedCap UE positioning
[bookmark: _GoBack]Document for:	Discussion and Decision

Introduction
RAN1 received an LS from RAN4 on switching time for RedCap UE positioning.
	1. Overall Description: 
RAN4 thanks RAN1 for LS R1-2302127. RAN4 has discussed the question in the LS and reached the following agreements:
· For RedCap UE UL SRS Tx frequency hopping, RAN4 considers 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.
· For UL SRS Tx frequency hopping, RAN4 considers 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
· For RedCap UE DL PRS Rx frequency hopping, RAN4 considers 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
· For DL PRS Rx frequency hopping, RAN4 considers 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
RAN4 will notify RAN1 of further relevant agreements if there are any updates in future meetings.
RAN4 also thinks additional switch time may be needed for SRS transmission between the initial/active BWP to the first hop and last hop to initial/active BWP, and therefore, has below question:
· Is the additional switch time for SRS transmission between the initial/active BWP to first hop and switch time between last hop to the initial/active BWP relevant for RedCap frequency hopping and should it be discussed in RAN4?

2. Actions:
To RAN WG1 group.
ACTION: 	RAN4 kindly requests that RAN1 consider the above information in its future work and provide answer for question above.




In this paper, we provide our views on the switching time for RedCap UE positioning.

Discussion
Indeed there could be a different switching time between hops from the case of between BWP for data transmission to the SRS transmission in the first/last hop.
In Rel-17, the RRC_INACTIVE state positioning has already introduced a switching time capability for SRS transmission outside the initial UL BWP.
	27. NR_pos_enh
	27-15b
	Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP 
	1.	Maximum SRS bandwidth supported for each SCS that UE supports within a single CC
2.	Max number of SRS Resource Sets for positioning supported by UE
3.	Max number of periodic SRS Resources for positioning
4.	Max number of periodic SRS Resources for positioning per slot
5.	Support of different numerology between the SRS and the initial UL BWP
6.	Support of SRS operation without restriction on the BW: BW of the SRS may not include BW of the CORESET#0 and SSB
7.	Max number of P/SP SRS Resources for positioning
8.	Max number of P/SP SRS Resources for positioning per slot
9.	Support a different center frequency between the SRS for positioning and the initial UL BWP
10.	Switching time between SRS Tx and other Tx in initial UL BWP or Rx in initial DL BWP
	27-15
	posSRS-RRC-Inactive-OutsideInitialUL-r17
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Based on our understanding, this capability can be reused at least for Redcap UE positioning with SRS frequency hopping in the RRC_INACTIVE state.
Observation: The Rel-17 feature of positioning SRS transmission outside the initial UL BWP has already defined the switching time in the UE capability signaling for RRC_INACTIVE state.
However, in RRC_CONNECTED state, whether the switching time is the same or different still needs RAN4 to further consider. Therefore, RAN1 suggests RAN4 further discuss it.
Proposal 1: RAN1 suggests RAN4 further discuss the switching time between active/initial BWP and an SRS hop, taking into account the switching time for SRS transmission outside initial UL BWP in Rel-17 (R4-2210604).

Conclusion
In this paper, we discuss the RAN4 LS on the switching time between active/initial BWP and an SRS hop. Based on the discussion, we have the following observation and proposal.
Observation: The Rel-17 feature of positioning SRS transmission outside the initial UL BWP has already defined the switching time in the UE capability signaling for RRC_INACTIVE state.
Proposal 1: RAN1 suggests RAN4 further discuss the switching time between active/initial BWP and an SRS hop, taking into account the switching time for SRS transmission outside initial UL BWP in Rel-17 (R4-2210604).
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Appendix (Draft reply)
	1. Overall Description:
RAN1 thanks RAN4 to providing the feedback on switching for PRS and SRS frequency hopping for RedCap UE positioning.

For the question raised by RAN4, RAN1 would like to provide the following response.
· Is the additional switch time for SRS transmission between the initial/active BWP to first hop and switch time between last hop to the initial/active BWP relevant for RedCap frequency hopping and should it be discussed in RAN4?
RAN1 answer:
· Yes, it is also relevant to RedCap frequency hopping. RAN1 requests RAN4 to discuss it for both RRC_CONNECTED state and RRC_INACTIVE state, taking into account the switching time for SRS transmission outside initial UL BWP introduced in Rel-17 (R4-2210604).

2. Actions:
To RAN4
RAN1 respectfully requests RAN4 to take above response into account in their future work.



