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Introduction
The item on impact of higher SCS on RRM requirements from 52.6GHz to 71GHz was discussed at RAN4 #99e. A WF [1] related to the delay of BWP switching was duplicated as below:
	· Define new RRM requirements due to higher data/SSB SCS for at least the following topics:
· Timing
· UE transmit timing
· Timing advance (TA)
· Interruptions
· Active BWP switching delay
· Measurement gaps
· Interruption time


BWP switch delay requirement is specified in the unit of slot of the serving cell. The requirements for DCI-based and timer-based BWP switch delay on a single CC are specified as below [TS38.133].
	[bookmark: _Hlk75968383][bookmark: _Hlk75968418]Depending on UE capability bwp-SwitchingDelay [2], UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 8.6.2-1.
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

	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.





To support 480kHz and 960kHz data SCS, RAN4 need to extend the BWP switch delay requirement. In this paper, we review the BWP switching delay for NR and discuss the requirements for BWP switching delay from 52.6GHz to 71GHz.
[bookmark: OLE_LINK5]Discussion
In [2], RAN4 replied an 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). In [3], it was agreed that compared with the delay in [2], the BWP switching delay also includes the time for receiving PDCCH symbols (3 OFDM symbols) carrying DCI with BWP switch request and the time for waiting for the slot boundary. It was also agreed that delay for BWP switching of scenario 4 and others shall follow the delay of scenario 1/2/3.
According to the above, we calculate and scale the BWP switching delay requirements for 480kHz and 960kHz data SCS in Table 1 and Table 2 corresponding to Type1 UE and Type2 UE respectively.
Table 1: BWP switch delay for Type 1 UE
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	Slot duration(µs)
	Type1 delay(µs)
	BWP switch delay (slots)

	480kHz 
	31.25
	600+3*2.25=606.75
	Ceil (606.75/31.25) = 20

	960kHz
	15.625
	600+3*1.125=603.375
	Ceil (603.375/15.625) = 39



Table 2: BWP switch delay for Type 2 UE
	SCS
	Slot duration(µs)
	Type2 delay(µs)
	BWP switch delay (slots)

	480kHz 
	31.25
	2000+3*2.25=2006.75
	Ceil (2006.75/31.25) = 65

	960kHz
	15.625
	2000+3*1.125=2003.375
	Ceil (2003.375/15.625) = 129



We combine the above result with the existing content in TS38.133 and the final BWP switch delay can be shown in Table 3. µ indicates subcarrier spacing configuration and is defined in TS38.211. We extend the values of 480kHz and 960kHz.
Proposal 1: Depending on UE capability, UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 3.
Table 3: 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

	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.



From the above table, it is observed that the BWP switch delay of Type 2 UE up to 129 slots for 960kHz. Switching BWP 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. So we see that RF group can check if shorter BWP switch time can be considered for 52.6-71GHz.
Observation 1: RAN4 should study if shorter BWP switch time can be considered for 52.6-71GHz.
Conclusion
Proposal 1: Depending on UE capability, UE shall finish BWP switch within the time duration TBWPswitchDelay defined in Table 3.

Table 3: 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

	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.



Observation 1: RAN4 should study if shorter BWP switch time can be considered for 52.6G-71GHz.
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