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Introduction
The BWP switching delay was discussed at RAN4 #100e. A WF [1] was duplicated as below:
	· DCI and timer based BWP switch delay on a single CC
· As baseline, follow 600us and 2000us switching delay for Type 1 and Type 2 respectively
· FFS: if BWP delay reduction is possible for the operation on 480 and 960 kHz SCS
· RAN4 to change Table 8.6.2-1 as follows 
Table 8.6.2-1: BWP switch delay
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	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

	4
	0.03125
	[20]
	[65]

	5
	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.


Note: TBWPswitchDelay is the BWP switching delay on single CC
· RRC-based BWP switch
· Reuse the existing requirements for RRC-based BWP switch
· BWP Switching on Multiple CCs
· Postpone the discussion for the later stage after requirements for one BWP will be agreed


The remaining issue is if BWP switching delay reduction can be considered for operation on 480 and 960kHz SCS. In this paper, we further discuss this issue.
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In last RAN4 meeting, it was agreed that following 600us and 2000us switching delay for Type 1 and Type 2 respectively as baseline for FR2-2. From the derivation results, it is observed that for 960kHz, the BWP switching delay even reach 129 slots base on Type 2 UE. In our understanding, too long BWP switching delay causes excessive break for the UE and will greatly affect the performance. Meanwhile the network may reduce the frequency of telling the UE to perform BWP switching, resulting the feature not being fully utilized. Thus, we see it very important to have as short delay as possible.
In [2], RAN4 replied a LS to RAN1 on the suggested delay for BWP switching. Type 1 delay is 600µs for scenario 1/2/3 and 400µs for scenario 4; Type 2 delay is 2000µs for scenario 1/2/3 and 950µs for scenario 4. The delay includes three components: Time for DCI decoding, Time for RF/BB parameter calculating and loading (software overhead), Time for applying the new parameters (RF tuning). 
For DCI decoding, it takes about 200-300us assumed in existing Type 2 UE. However, the slot length is 31.25us and 15.625us for 480kHz and 960kHz respectively. If reusing the legacy time, the DCI decoding time would cost about 20 slots which is adverse to the system performance. In our understanding, the DCI decoding time may be related to SCS. Thus, for larger SCS of 480kHz and 960kHz, the time would may reduce. 
Observation 1: RAN4 may study whether shorter DCI decoding time is possible for BWP switching time for larger SCS of 480kHz and 960kHz based on Type 2 UE.
As for RF tuning, the time assumed in existing Type 2 UE is 500us. For 480kHz and 960kHz, the time may be considered to reduce. The main delay duration for BWP switching delay is software overhead which recalculates the RF/baseband configuration. The software overhead related to the scenarios which depend on which aspect are changing for before and after BWP switching, e.g., SCS, bandwidth or center frequency. If no RF changes are needed, the time would be short. However, if an RF reconfiguration is required, the time would be larger. In [3], it was pointed that the software overhead would be 650us and 1.3ms for fast category and slow category respectively based on Type 2 UE. For 480kHz and 960kHz, from the perspective of reduce delay, RAN4 may consider whether shorter software overhead and RF tuning is possible for Type 2 UE.
Conclusion
Observation 1: RAN4 may study whether shorter DCI decoding time is possible for BWP switching time for larger SCS of 480kHz and 960kHz based on Type 2 UE.
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