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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#100-e, the agreements on BWP switching delay are captured in the WF [2]. In this contribution, we discuss the remaining issue.  
2. Discussion
It is stated in the WF [2]:
· 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.



The remaining issue is if BWP delay can be reduced for 480 and 960kHz SCS. It is worth clarifying the possible reduction is considered for Type 2 delay of 2000us, as Type 1 delay of 600us is very challenging for UEs in the first place.
As discussed [3], 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. To consider any possible delay reduction, we can look at each delay component.
PDCCH decoding time
RAN1 agreements made in recent meetings are that the same processing timelines in slots/symbols (K0/N1 etc.) for 480/960kHz are scaled from those for 120kHz SCS. This means that the PDCCH decoding time can be assumed to be largely unchanged. 
RF re-tuning time
The RF-retuning time for this band remains the same as for FR2-1 bands, i.e., 100~200us. While there are academic papers reporting results with faster PLL settling times, they are not ready for commercial implementations yet, which requires reliability and robustness to handle temperature variations.
Baseband/RF reconfiguration preparation time
Such time is not expected to change much, especially for that related to RF reconfigurations of RF bandwidth, LO, clocking frequency, etc. Actually, due to the much larger channel bandwidth, the baseband handing such as buffer size becomes more complicated, meaning keeping the existing time is not an easy task.
AGC re-settling time
The re-settling time depends on the measurement of SSB, TRS, or other DL channels or RS. Arguably, there could be some improvement due to the shorter slot/symbol durations for 480/960kHz SCS, which would translate into short AGC adjustment time. However, how much such improvement may turn out to be also depends on the availability of such channel/RS at the UE. In addition, the needed time is highly implementation dependent, as some companies argued that for DCI-based BWP switching, no AGC re-settling is needed. Since the same RAN4 delay requirements apply to both DCI-based and timer-based BWP switching, our understanding is the AGC re-settling time is not explicitly considered in the BWP switching delay of 600us and 2000us. Therefore, it is unclear how to reflect the improvement, if any, in the requirements.

Furthermore, as this band is being introduced in R17, we believe for this release the focus of standardization and implementation is to provide a usable feature, and further improvements can be considered for future releases. 
Proposal 1: Type 2 BWP delay reduction for 480/960kHz can be further discussed in R18 or later releases. 
3. Conclusion
In this contribution, we discussed the active BWP switch delay. Based on our analysis, it is proposed:
Proposal 1: Type 2 BWP delay reduction for 480/960kHz can be further discussed in R18 or later releases. 
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