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1. Introduction
RAN4 RRM on the WI “Extending current NR operation to 71GHz” has started. In particular, the following RAN4 impact is identified in the WID [1]:
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
At RAN#92-e, further updates were made to the WID. As a result, the following SCS is supported in the WI:
· In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz for data and control channels and reference signals.
· In addition to 120kHz, 480 kHz SSB is supported for initial access.
· Specify 480kHz and 960kHz SCS for SSB for cases other than initial access.
In RAN4 meeting#99-e, a WF on RRM work was agreed upon [2], including defining new RRM requirements due to higher data/SSB SCS. In this contribution, we focus on active BWP switch delay. 
2. Discussion
BWP switching is triggered in two ways, i.e., when a UE receives a DCI command or when the BWP-inactivity timer expires. For DCI-based BWP switch, the switch delay includes the following:
· Decoding time of the PDCCH carrying the BWP switching DCI
· RF re-tuning time
· Baseband/RF reconfiguration preparation time
· AGC re-settling time (may not be needed depending on implementations)
Timer-based BWP switch shares similar timelines except that PDCCH decoding is not needed, but RAN4 agreed to specify the same delay for both DCI-based and timer-based switch. Also, RAN4-specified switch delay includes the time for receiving PDCCH symbols carrying BWP switch request as well as the time waiting for the slot boundary. It is also worth noting that the delay in specified in slots, as shown below [3]:
Table 8.6.2-1: BWP switch delay
	
	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.



Among all the time components shown above that contribute to the switch delay, only PDCCH decoding time depends on numerology. In previous RAN4 discussions, worst case of PDCCH decoding time around 200us~300us was assumed in defining the requirements in a way that is independent of numerology (SCS). Note that when the delay requirement is defined in slots, it seems that the BWP switch delay has strong dependence on numerology. However, that is not the case, the main reason for the differences in the absolute amount of delay is:
· The duration of the OFDM symbols used to transmit PDCCH carrying the BWP switching DCI depends on the numerology
· The time taken to align with the beginning of the next slot for TX/RX in the new BWP depends on the numerology
· The round-up effect when translating the agreed delay from microseconds to slots corresponding to the specific numerology

For the 52.6GHz - 71GHz band, while there are discussions going on in RAN1 on potentially improving the processing time, it is not expected that there will be much improvements for 480/960kHz SCS, given the already challenging timelines for FR2. Therefore, it is proposed to reuse the same methodology of specifying the BWP switch delay in slots. As a result, please see below the proposed values in brackets in Table 1:
 
Table 1: RAN4 agreed min. CBW
	
	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
	[24]
	[72]

	6
	0.015625
	[48]
	[144]

	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.



3. Conclusion
In this contribution, we discussed the active BWP switch delay. Based on our analysis, it is proposed:
Proposal 1: Use the values in brackets below for 480/960kHz SCS as a starting point:
	
	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]
	[72]

	6
	0.015625
	[39]
	[144]

	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.
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