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Introduction
This paper presents Nokia’s view on RRM aspects related to the operation between 52.6 GHz and 71 GHz. As part of the workplan for this meeting the following was planned [1]: 
	· RAN4 #100e (Aug 2021) – RRM Core
· Further identify impact on RRM/RLM/BM requirements (licensed and unlicensed operation)
· Finalize the impact on RRM/RLM/BM requirements
· Initial agreements on identified RRM/RLM/BM requirements updates 




This paper discusses the impact of operation above 52.6 GHz on BWP switching delay requirements. Among the discussion points is an analysis on how current RRM core requirements were defined for Rel 15 in FR 1 and FR2, and propose how these can be defined for the operation in FR2-2. 
Discussion
During the last RAN4 meeting it was agreed that Active BWP switching delay requirements are impacted for the operation on FR2-2 [2]. 
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Figure 1 Description of components of BWP switching delay from [4]

From that, the following scenarios were discussed in RAN4, with BWP switching delay described in Table 1. 
· Scenario 1: The reconfiguration involves changing the center frequency of the BWP without changing its BW. The reconfiguration may or may not involve changing the SCS.
· Scenario 2: The reconfiguration involves changing the BW of the BWP without changing its center frequency. The reconfiguration may or may not involve changing the SCS.
· Scenario 3: The reconfiguration involves changing both the BW and the center frequency of the BWP. The reconfiguration may or may not involve changing the SCS.
· Scenario 4: The reconfiguration involves changing only the SCS, where the center frequency and BW of the BWP remain unchanged.

[bookmark: _Ref76567117]Table 1 The bandwidth part (BWP) switching delay for the following 4 BWP reconfiguration scenarios was agreed in an LS out in R4-1803283 [5]
	Frequency Range
	Scenario
	Type 1
Delay (us)
	Type 2
Delay (us)
	Comment

	1
	1
	600
	 2000
	 

	
	2
	600
	 2000
	 

	
	3
	600
	 2000
	 

	
	4
	400
	950
	No delay required from the RF perspective

	2
	1
	600
	 2000
	 

	
	2
	600
	 2000
	 

	
	3
	600
	 2000
	 

	
	4
	400
	950
	No delay required from the RF perspective



As part of the discussions of RRM BWP switching delay requirements in NR_newRAT, it was decided that RAN4 specify requirements for Scenario 3, which resulted in the requirements described in Table 2. In this table, Type 1 UEs have BWP switching delay based on 1 ms for 15 kHz and 30 kHz SCS and 0.75 ms for 60 and 120 kHz SCS. Similarly, Type 2 UEs have a less strict requirement with 3 ms for 15 kHz SCS and 2.25 ms for 120 kHz SCS. The table also shows the extrapolated requirement in case the same delay in ms from 120 kHz SCS is applied for 480 and 960 kHz. What can be observed is that this approach would generate delay requirements of 64 and 128 slots for Type 2 UEs. 
[bookmark: _Ref76568144]Table 2 DCI and timer based BWP switching delay from 38.133 [7] with extrapolated values for 480 and 960 kHz SCS 
	
	
	BWP switch delay TBWPswitchDelay (slots)
	BWP switch delay in ms

	[image: ]
	NR Slot length (ms)
	Type 1
	Type 2
	Type 1
	Type 2

	0
	1
	1
	3
	1
	3

	1
	0.5
	2
	5
	1
	2.5

	2
	0.25
	3
	9
	0.75
	2.25

	3
	0.125
	6
	18
	0.75
	2.25

	5Note 1,2
	0.03125
	20 Note 1
	64 Note 2
	0.625
	2.0

	6 Note 1,2
	0.015625
	39 Note 1
	128 Note 2
	0.609375
	2.0

	NOTE 1: 	Extrapolated values considering slot_length*ceil(0.6/slot_length) ms for Type 1 UEs. 
NOTE 2: 	Extrapolated values considering slot_length*ceil(2.0/slot_length) ms for Type 2 UEs. 



[bookmark: _Hlk78962900]BWP switching delay requirements are defined based on a minimum UE delay of 600 us for Type 1 UEs and 2000 us for Type 2 UEs.
If we keep the same BWP delay in ms for 480 kHz and 960 kHz SCS, the BWP delay would be 64 and 128 slots for Type 2 UEs. 
RAN4 to study if BWP delay reduction for Type 2 UEs is possible for the operation on 480 and 960 kHz SCS. 
Adopt the following values for DCI and timer based BWP switch delay as baseline
	
	
	BWP switch delay TBWPswitchDelay (slots)
	BWP switch delay in ms
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	NR Slot length (ms)
	Type 1
	Type 2
	Type 1
	Type 2

	5
	0.03125
	20
	64
	0.625
	2.0

	6
	0.015625
	39
	128
	0.609375
	2.0



[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on Active BWP switching delay requirements for the extension to 71 GHz. From this discussion we have derived the following observations and proposals:
Observation 1: BWP switching delay requirements are defined based on a minimum UE delay of 600 us for Type 1 UEs and 2000 us for Type 2 UEs. 
Observation 2: If we keep the same BWP delay in ms for 480 kHz and 960 kHz SCS, the BWP delay would be 64 and 128 slots for Type 2 UEs. 
Proposal 1: RAN4 to study if BWP delay reduction for Type 2 UEs is possible for the operation on 480 and 960 kHz SCS. 
Proposal 2: Adopt the following values for DCI and timer based BWP switch delay as baseline
	
	
	BWP switch delay TBWPswitchDelay (slots)
	BWP switch delay in ms
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	NR Slot length (ms)
	Type 1
	Type 2
	Type 1
	Type 2

	5
	0.03125
	20
	64
	0.625
	2.0

	6
	0.015625
	39
	128
	0.609375
	2.0
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