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Introduction
In the RAN1 LS [1] on switching time for DL PRS or UL SRS frequency hopping for RedCap, RAN4 is asked to evaluate the applicable switching time (if any) required ahead of the first hop and after the last hop, considering potential differences (in e.g. SCS, bandwidth, CP) between initial/active UL BWP and UL SRS for positioning Tx frequency hopping.
	1. Overall Description:
RAN1 would like to thank RAN4 for the question in the LS in R1-2304316. The question is copied below for convenience:
	LS from R1-2304316
 11. 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.


 
Based on the discussion in RAN1#113, RAN1 reached the following conclusions:
For the need of additional switching time
It is RAN1’s view that for UL SRS for positioning Tx frequency hopping, switching time before the first hop and after the last hop need to be defined for the SRS for positioning with Tx frequency hopping. 
2. Actions:
To RAN4:
ACTION: 	  RAN4 is kindly requested to evaluate the applicable switching time (if any) required ahead of the first hop and after the last hop, considering potential differences (in e.g. SCS, bandwidth, CP) between initial/active UL BWP and UL SRS for positioning Tx frequency hopping.



In this contribution, we provide our views on the applicable switching time required ahead of the first hop and after the last hop.

Discussion
The mechanism of the SRS Tx frequency hopping is show as figure 1. t1 is the switching time between each SRS instance which RAN4 has already provided the feasible value. However, the value of the switch time t0 before the first SRS hop and after the last SRS hop need to be studied.


Fig.  1 Illustration of the SRS Tx hop for RedCap positioning
In order to obtain the applicable values for the switching time t0, we need to compare it with t1 for the switching mechanism and the factors in [2] can be referred to. Firstly, they are all switched in a single Tx RF chain without any power on/off during the switching time. Secondly, the bandwidth may be different for the initial/active BWP and the SRS instance for the switching time t0, but for the switching time t1, bandwidth for each SRS hop are all the same. Thus, the switching time t0 may contain some delay for filtering transient and sample rate change while switching time t1 is not. Thirdly, since the centre frequency is changed, the delay for LO retuning should be contained for t0 and t1. Lastly, the Tx gain change delay may be needed for power control for t0 and t1. In summary, compared with the switching time t1, the switching time t0 additionally contains the time for adjusting the bandwidth. We notice that the switching mechanism of t0 is similar as the mechanism of UE capability posSRS-RRC-Inactive-OutsideInitialUL-BWP-r17, the factors influencing retuning time consists of the following: filtering transients, sample rate change and the local oscillator retuning. The value of the UE capability was captured in TS 38.331, which is {100us, 140us, 200us, 300us, 500us}. Therefore, we suggest to reuse the value of UE capability posSRS-RRC-Inactive-OutsideInitialUL-BWP-r17 for the switching time t0.
	TS 38.331
PosSRS-RRC-Inactive-OutsideInitialUL-BWP-r17::= SEQUENCE {
    -- R1 27-15b: Positioning SRS transmission in RRC_INACTIVE state configured outside initial UL BWP
    differentCenterFreqBetweenSRSposAndInitialBWP-r17  ENUMERATED {supported}                                     OPTIONAL,
    switchingTimeSRS-TX-OtherTX-r17                 ENUMERATED {us100, us140, us200, us300, us500}                OPTIONAL,
    -- R1 27-15c: Support of positioning SRS transmission in RRC_INACTIVE state outside initial BWP with semi-persistent SRS



Proposal: The value of UE capability posSRS-RRC-Inactive-OutsideInitialUL-BWP-r17 can be reused for the switching time required ahead of the first hop and after the last hop.
Conclusion
[bookmark: _Hlk23953093]In this contribution, we provided our views on the applicable switching time required ahead of the first hop and after the last hop.
Proposal: The value of UE capability posSRS-RRC-Inactive-OutsideInitialUL-BWP-r17 can be reused for the switching time required ahead of the first hop and after the last hop.
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1. Overall Description:
RAN4 thanks RAN1 for the LS on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs.
From RAN4 perspective, the value of UE capability posSRS-RRC-Inactive-OutsideInitialUL-BWP-r17 can be reused for the switching time required ahead of the first hop and after the last hop, which is
{100us, 140us, 200us, 300us, 500us}

2. Actions:
To: RAN WG1
ACTION: 	RAN4 kindly asks RAN1 to take the above RAN4 answers into account in the future work.

3. Reference:
[1] R1- 2306119, LS reply on switching time for DL PRS or UL SRS frequency hopping for RedCap UEs, Ericsson, RAN1

4. Date of Next TSG RAN WG4 Meetings:
TSG-RAN4 Meeting #108-bis			9th Oct –13th Oct, 2023	                China
TSG-RAN4 Meeting #109			13th Nov –17th Nov, 2023	   US
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