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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 Random Access RRM core requirements. Among the discussion points is an analysis on how current RRM core requirements distinguish between FR1 and FR2 operation, and impact on interruption requirements. 
Discussion
During the last RAN4 meeting it was agreed that interruption requirements are impacted for the operation on FR2-2 [2]. 
[bookmark: _Hlk510680361]Interrupts may happen due to different procedures  [5], but when discussing interrupts, these are caused by turning on/off another RF chain which causes distortion on an already active RF chain (inter-band) or due to change of BW and centre frequency of active RF chain (intra-band). Inter-band interrupts are rather short in time and do not lead to need of additional tracking on UE side after the interrupt. It can be seen as a loss of one or more slots. Intra-band interrupts are a bit longer in time than inter-band. Due to change of BW and centre frequency an intra-band interrupt usually means that the UE needs some additional time for tracking on the ‘old’ cell after the RF adjustment – hence the increase in time. In NR it cannot be assumed that there will be tracking symbols available continuously and therefore it will likely not be possible to define a fixed interruption time in NR for intra-band case as known from LTE. The availability (or lack) of tracking symbols would need to be accounted.
Examples of interruption durations currently specified in 38.133 [4] are shown in Table 2 and Table 1 for SCell addition/release or activation/deactivation in both SA CA or NR-DC. As discussed in [5] and presented in Table 1, the interruptions for intra-band include a factor depending on the SMTC duration and another constant factor that is scaled based on the SCS, resulting in 1 ms + SMTC duration for SCell addition/release and 0.5 ms + SMTC duration for SCell activation/deactivation and measurements on SCC. 





[bookmark: _Ref76455353]Table 1 Interruption duration for SCell addition/release and activation/deactivation for intra-band CA and NR-DC
	[image: ]
	NR Slot length (ms)
	Interruption length (slots)

	
	
	SCell addition/release for inter-band CA and DC/CA
	SCell activation/deactivation and interruptions during measurements on SCC for inter-band CA and DC/CA

	0
	1
	1 + TSMTC_duration * 
	1 + TSMTC_duration * 

	1
	0.5
	2 + TSMTC_duration * 
	1 + TSMTC_duration * 

	2
	0.25
	4 + TSMTC_duration * 
	2 + TSMTC_duration * 

	3
	0.125
	8 + TSMTC_duration * 
	4 + TSMTC_duration * 



[bookmark: _Hlk76473816][bookmark: _Hlk79065687]Existing intra-band interruptions for NR-DC and SA consists of 1 ms + SMTC duration for tSCell addition/release and 0.5 ms + SMTC duration for SCell activation deactivation and measurements on SCC. . 
Define interruption duration requirements for 480 kHz and 960 kHz in Intra-band CA and NR-DC as 1 ms + SMTC duration for tSCell addition/release and 0.5 ms + SMTC duration for SCell activation deactivation and measurements on SCC.
Define interruption duration requirements for 480 kHz and 960 kHz SCS in Intra-band CA and NR-DC as in the table below: 
	[image: ]
	NR Slot length (us)
	Interruption length (slots)

	
	
	SCell addition/release for inter-band CA and DC/CA
	SCell activation/deactivation and interruptions during measurements on SCC for inter-band CA and DC/CA

	5
	31.25
	32 + TSMTC_duration * 
	16 + TSMTC_duration * 

	6
	15.625
	64 + TSMTC_duration * 
	32 + TSMTC_duration * 



When the inter-band requirements are considered in Table 2, the requirements comprise of 1 ms for SCell addition/release, or maximum (slot length, 1) ms for other requirements, where 1 additional slot is added for 60 and 120 kHz SCS if the aggressor and victim cells are not in the same frequency range. 

[bookmark: _Ref76455348]Table 2 Interruption duration for SCell addition/release and activation/deactivation for inter-band CA and NR-DC
	[image: ]
	NR Slot length (ms) of victim cell
	SCell addition/release for inter-band CA and DC/CA
	SCell activation/deactivation and interruptions during measurements on SCC for inter-band CA and DC/CA 

	
	
	slots
	Time (ms)
	slots
	Time (ms)

	0
	1
	1 
	1
	1
	 1

	1
	0.5
	2 
	1
	1
	0.5

	2
	0.25
	Both aggressor cell and victim cell are on FR2
	4 
	1
	2 
	0.5

	
	
	Either aggressor cell or victim cell is on FR1
	5
	1.25
	3
	0.75

	3
	0.125
	Aggressor cell is on FR2
	8 
	1
	4 
	0.5

	
	
	Aggressor cell is on FR1
	9 
	1.125
	5 
	0.625





Interruption duration requirements for intra-frequency for NR SA (CA and NR-DC) with aggressor and victim cells on the same frequency are of 1 ms for SCell addition/release and 0.5 ms for other inter-band requirements. 
When aggressor and victim cells are in different frequency ranges, the inter-band requirements for 60 kHz and 120 kHz SCS in SA scenarios are increased by 1 slot.
[bookmark: _Hlk79165302]Define interruption duration requirements for 480 kHz and 960 kHz SCS in Inter-band CA and NR-DC as in the table below: 
	[image: ]
	NR Slot length (ms) of victim cell
	SCell addition/release for inter-band CA and DC/CA
	SCell activation/deactivation and interruptions during measurements on SCC for inter-band CA and DC/CA 

	
	
	slots
	Time (ms)
	Slots
	Time (ms)

	3
	0.125
	Both victim and aggressor cells are on FR2-2 or FR2-1
	8 
	1
	4 
	0.5

	
	
	Aggressor cell is on FR1
	9 
	1.125
	5 
	0.625

	
	
	Aggressor cell is on FR2-1 and victim cell is on FR2-2
	FFS*
	FFS*
	FFS*
	FFS*

	
	
	Aggressor cell is on FR2-2 and victim cell is on FR2-1
	FFS*
	FFS*
	FFS*
	FFS*

	5
	31.25
	Aggressor cell is on FR2-2
	32 
	1
	16 
	0.5

	
	
	Aggressor cell is on FR2-1
	FFS*
	FFS*
	FFS*
	FFS*

	
	
	Aggressor cell is on FR1
	33
	-
	17
	0.53125

	6
	15.625
	Aggressor cell is on FR2-2
	64 
	1
	32 
	0.5

	
	
	Aggressor cell is on FR2-1
	FFS*
	FFS*
	FFS*
	FFS*

	
	
	Aggressor cell is on FR1
	65
	1.015625
	33
	0.515625

	* FFS interruption requirement for victim cell on FR2-2 and aggressor cell on FR2-1. 



[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on interruptions requirements for the extension to 71 GHz. From this discussion we have derived the following observations and proposals:
1. Existing intra-band interruptions for NR-DC and SA consists of 1 ms + SMTC duration for tSCell addition/release and 0.5 ms + SMTC duration for SCell activation deactivation and measurements on SCC. . 
1. Define interruption duration requirements for 480 kHz and 960 kHz in Intra-band CA and NR-DC as 1 ms + SMTC duration for tSCell addition/release and 0.5 ms + SMTC duration for SCell activation deactivation and measurements on SCC.
Define interruption duration requirements for 480 kHz and 960 kHz SCS in Intra-band CA and NR-DC as in the table below: 
	[image: ]
	NR Slot length (us)
	Interruption length (slots)

	
	
	SCell addition/release for inter-band CA and DC/CA
	SCell activation/deactivation and interruptions during measurements on SCC for inter-band CA and DC/CA

	5
	31.25
	32 + TSMTC_duration * 
	16 + TSMTC_duration * 

	6
	15.625
	64 + TSMTC_duration * 
	32 + TSMTC_duration * 



Interruption duration requirements for intra-frequency for NR SA (CA and NR-DC) with aggressor and victim cells on the same frequency are of 1 ms for SCell addition/release and 0.5 ms for other inter-band requirements. 
When aggressor and victim cells are in different frequency ranges, the inter-band requirements for 60 kHz and 120 kHz SCS in SA scenarios are increased by 1 slot.
Define interruption duration requirements for 480 kHz and 960 kHz SCS in Inter-band CA and NR-DC as in the table below: 
	[image: ]
	NR Slot length (ms) of victim cell
	SCell addition/release for inter-band CA and DC/CA
	SCell activation/deactivation and interruptions during measurements on SCC for inter-band CA and DC/CA 

	
	
	slots
	Time (ms)
	Slots
	Time (ms)

	3
	0.125
	Both victim and aggressor cells are on FR2-2 or FR2-1
	8 
	1
	4 
	0.5

	
	
	Aggressor cell is on FR1
	9 
	1.125
	5 
	0.625

	
	
	Aggressor cell is on FR2-1 and victim cell is on FR2-2
	FFS*
	FFS*
	FFS*
	FFS*

	
	
	Aggressor cell is on FR2-2 and victim cell is on FR2-1
	FFS*
	FFS*
	FFS*
	FFS*

	5
	31.25
	Aggressor cell is on FR2-2
	32 
	1
	16 
	0.5

	
	
	Aggressor cell is on FR2-1
	FFS*
	FFS*
	FFS*
	FFS*

	
	
	Aggressor cell is on FR1
	33
	-
	17
	0.53125

	6
	15.625
	Aggressor cell is on FR2-2
	64 
	1
	32 
	0.5

	
	
	Aggressor cell is on FR2-1
	FFS*
	FFS*
	FFS*
	FFS*

	
	
	Aggressor cell is on FR1
	65
	1.015625
	33
	0.515625

	* FFS interruption requirement for victim cell on FR2-2 and aggressor cell on FR2-1. 
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