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[bookmark: _Toc116995841]Introduction
RAN1 has send two LSs to RAN4 be discussed in the RAN4 WG [1][2]. In this document we present our view on the same. 
Mentioned below is the question raised by RAN1 in R1-2306119 [1].
	[bookmark: _Hlk140071894]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.



Mentioned below is the question and the relevant context, raised by RAN1 in R1-2306216 [2].
	With regard to SRS and PRS bandwidth aggregation for NR positioning, RAN1 made the following agreements

	Agreement
At least from UE capability perspective, the UE support of positioning SRS bandwidth aggregation in RRC_CONNECTED state is decoupled from the UE support of communication CA.

Agreement
When an SRS resource configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured within an UL active BWP of a UL communication CC, a guard period is needed before and after the aggregated SRS transmissions. 
· Send an LS to RAN4 with the above information and a request to provide the retuning time values needed. 

Agreement
For PRS bandwidth aggregation, with regards to the signaling in the location information request message, introduce the following:
· A request to indicate UE which two or three PFLs to be used for performing joint measurement 
· A new ReportingGranularityfactor smaller than 0 which can be applicable at least when the LMF requests aggregated measurements
· Support at least the values of k={-1,-2}
· FFS other values e.g. -3, -4, -5, -6
· Send RAN4 an LS to confirm the feasibility




Based on the first agreement, SRS for bandwidth aggregation may be configured within an UL CC without PUSCH/PUCCH. So, RAN1 would like RAN4 to provide the retuning time values, i.e. the guard period values as described in the second agreement,
With regard to the third agreement, RAN1 would like RAN4 to check the feasibility of the negative k values. 




[bookmark: _Toc116995842]Discussion
Switching time for UL SRS frequency hopping
When the UE starts the frequency hopping for transmitting SRS, there can be a change in the RF bandwidth compared to the initial BWP. Similarly, when the UE switches back to the initial BWP after the last frequency hop, there can be a change in the RF bandwidth. Further, as the RF bandwidth of UE is limited to 20 MHz and the SRS TX frequency hopping can be up to 100 MHz, it is highly likely that there is going to be a change in the center frequency of the UE.
[bookmark: _Toc142648797]The scenario being discussed can incorporate both center frequency change and bandwidth change.
In the latest ETSI standard, based on the UE capability (bwp-SwitchingDelay [3]) there are two different set of values defined for BWP switching as defined in Table 8.6.2-1 [4], replicated below for clarity.
	[image: ]
	NR Slot length 
	BWP switch delay TBWPswitchDelay (slots)

	
	(ms)
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	5
	0.03125
	20
	65

	6
	0.015625
	39
	129

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch.



Based on this table, it will take at least 6 ms for a Type 2 UE in 15 KHz SCS for the frequency hopping as UE has to first change from initial or active BWP to the BWP for the first hop and then back to active or initial BWP after the last hop. 
[bookmark: _Toc142648798]Based on current specifications, it will take at least 6 ms for frequency hopping in case of a Type 2 UE irrespective of the number of hops.
Further, Table 1 shows the delay values that had been discussed during Rel15 for switching both bandwidth and center frequency [5]. As can be seen from the Table 1, switching values of 600us had been discussed in the past. Thus, there is a possibility of reducing the time required for the BWP delay.
[bookmark: _Ref142297411][bookmark: _Ref142314044]Table 1 Delay values for switching both bandwidth and center frequency.
	Frequency range (FR)
	Type 1 delay (μs)
	Type 2 delay (μs)
	Notes

	FR1
	600
	2000
	Affect baseband and RF

	FR2
	600
	2000
	Affect baseband and RF



[bookmark: _Toc142648799]UE vendors should propose the BWP switching time for the initial and last hop which is less than the currently defined switching times in TS 38.133.
Retuning time regarding SRS transmission 
This scenario is similar to the above-mentioned scenario of switching time for the initial and last hop for UL SRS frequency hopping for RedCap positioning, from RF requirements point of view. Here, also there is a need of changing both bandwidth and center frequency. Thus, in our opinion, the values discussed above apply here too. Further, any optimizations done for the above issue can also benefit this issue.
[bookmark: _Toc142648800]The issue involves changing both bandwidth and center frequency.
[bookmark: _Toc142648801]Improved switching time as proposed in order to reply to LS R1-2306119 should be used here too.
[bookmark: _Toc116995848]Conclusion
In the paper, the following Observations and Proposals were made:
Observation 1: The scenario being discussed can incorporate both center frequency change and bandwidth change.
Observation 2: Based on current specifications, it will take at least 6 ms for frequency hopping in case of a Type 2 UE irrespective of the number of hops.
Proposal 1: UE vendors should propose the BWP switching time for the initial and last hop which is less than the currently defined switching times in TS 38.133.
Observation 3: The issue involves changing both bandwidth and center frequency.
Proposal 2: Improved switching time as proposed in order to reply to LS R1-2306119 should be used here too.
[bookmark: _Toc116995849]
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