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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. This paper discusses the impact of operation above 52.6 GHz on requirements with CCA. 
Discussion
FR2-2 operation with CCA
One important aspect of FR2-2 operation is the operation with CCA on unlicensed bands. Requirements with CCA already exist in the 38.133 specification, as they were introduced during the work of NR_unlic for FR1. Since NR_unlic was specified for FR1, all the new requirements with CCA introduced in Rel 16 were not specified for FR2. Some of the requirements with CCA may be understood as band agnostic, and many of those need to be reviewed for FR2-2 since there is no baseline FR2 that can be reused. 
Most of the requirements with CCA are only applicable for FR1. For these requirements, adaptation for FR2-2 needs to be considered. 
RAN4 to consider Table 1 for the discussion of the impact of FR2-2 for requirements with CCA. 

Table 1 Analysis of the specification impact of the operation on FR2-2 for requirements with CCA
	Requirements
	Impact for FR2-2
	Comments

	Cell reselection
	Measurement of serving cell
	Yes
	FR2 scaling factor N1 needs to be defined for requirements with CCA

	
	Intra-frequency
	Yes
	FR2 scaling factor N1 needs to be defined for requirements with CCA
FFS number of SSB candidate positions

	
	Inter-frequency
	Yes
	FR2 scaling factor N1 needs to be defined for requirements with CCA
FFS number of SSB candidate positions

	
	Inter-RAT
	No
	Reuse requirements without CCA as for NR-U

	Handover
	
	yes
	Requirements with CCA need to include 
· FR2-FR2
· FR2-FR1
· FR1-FR2
FFS number of SSB candidate positions

	RRC Connection Mobility Control
	RRC re-establishment
	Yes
	Time to identify target NR cell needs to be defined for FR2 requirements with CCA 

FFS number of SSB candidate positions

	
	RA
	No
	Existing requirements with CCA are also applicable for FR2-2

	
	RRC release with redirection
	Yes
	Time to identify target NR cell needs to be defined for FR2 requirements with CCA 


	UE timing
	UE transmit timing
	FFS
	FFS number of SSB candidate positions


	
	UE maximum receive timing difference
	No
	Reuse FR2 or FR2-2 requirements

	
	UE maximum transmission timing difference
	No
	Reuse FR2 or FR2-2 requirements

	
	TA
	No
	Reuse FR2 or FR2-2 requirements

	
	UE timer accuracy
	No
	Reuse FR2 or FR2-2 requirements

	Signalling characteristics
	SCell activation and deactivation delay
	Yes
	FR2-2 specific requirements need to be defined, like the Tactivation_time 
FFS number of SSB candidate positions


	
	Interruption
	FFS
	FFS if impact on interruptions due to Active BWP switching Requirement

	
	PSCell addition and release delay
	No
	

	
	Active TCI state switching delay
	Yes
	Requirements with CCA should include FR2-2 specific timing TL1-RSRP for MAC-CE based TCI state switch delay

FFS number of SSB candidate positions


	
	Active BWP switching delay
	No
	Impact is generic and covered with FR2-2 requirements without CCA

	
	PSCell change
	No
	

	
	Conditional PSCell change
	No
	

	
	Radio link monitoring
	Yes
	The following needs to be defined for FR2-2 with CCA:
· Maximum number of RLM resources, 
· Evaluation period TEvaluate_out_SSB,CCA and TEvaluate_in_SSB,CCA 
· Measurement restrictions
· Scheduling availability of UE during radio link monitoring fir FR2-2


	
	Link recovery procedures
	Yes
	Define TEvaluate_BFD_SSB_CCA, TEvaluate_CBD_SSB_CCA for FR2-2
Define requirements for cheduling availability of UE performing beam failure detection on FR2-2 with CCA

	
	Uplink spatial relation switch delay
	No
	

	
	UE specific CBW change
	No
	

	
	Pathloss reference signal switch delay
	No
	

	Measurement requirements
	Measurement gap
	No
	

	
	UE measurement capability
	No
	

	
	Intra-frequency
	Yes
	Switching time for FR2
SS-RSRP, SS-RSRQ, SS-SINR side conditions for FR2
Number of Cell and SSBs for FR2
and others.

FFS number of SSB candidate positions


	
	Inter-frequency
	Yes
	Switching time for FR2
SS-RSRP, SS-RSRQ, SS-SINR side conditions for FR2
Number of Cell and SSBs for FR2
and others.

FFS number of SSB candidate positions


	
	Inter-RAT
	No
	

	
	L1-RSRP measurements for reporting
	Yes
	Side conditions
nrofReportedRS must be defined for FR2
The measurement period of TL1-RSRP_Measurement_Period_SSB_CCA must be defined for FR2-2
FFS number of SSB candidate positions


	
	L1-SINR measurements for reporting
	No
	

	
	Cross link interference measurements
	No
	

	
	CSI-RS based measurement
	No
	



Another point that was discussed during the NR_unlic work was the assumptions on how many SSB candidate positions that need to be monitored by a UE. RAN1 has specified as part of the NR-U work a feature to make the SSBs more robust against CCA failures. When using this feature, each SSB index may be transmitted in different candidate positions, depending on whether there is an LBT failure or not. That means that if the gNB misses the opportunity to transmit SSB due to LBT failure, it may attempt transmitting It again in the next candidate position. Form the RAN4 discussion, it was decided to use an working assumption where the UE is requirement to monitor 2 SSB candidate positions of the same SSM index. When FR2-2 is considered, this feature is also considered and few issues remain open in RAN1. Considering that in FR2-2 the use of narrow beams will be more prominent, the probability of LBT failures will be smaller in comparison to the probability in FR1. Therefore, there is no pressing need to increase the number of candidate positions that the UE is required to monitor, and we can use the working assumption, which can be revisited once RAN1 reaches conclusive agreements on that matter. 
In Rel 16 NR unlicensed the number of SSB candidate positions used for RRM core requirements as 2. 
At 60 GHz the narrow beams are expected, which results in a CCA failure probability which is smaller than what is experienced at 5 GHz band.  
RAN4 to maintain the working assumption on the number of SSB successive candidate positions of the same SSB index from requirements with CCA in FR1 for the operation in FR2-2 before RAN1 reaches conclusive agreement on that topic. 


[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on RRM requirements for the extension to 71 GHz. From this discussion we have derived the following observations and proposals:
1. Most of the requirements with CCA are only applicable for FR1. For these requirements, adaptation for FR2-2 needs to be considered. 
1. RAN4 to consider Table 1 for the discussion of the impact of FR2-2 for requirements with CCA. 
In Rel 16 NR unlicensed the number of SSB candidate positions used for RRM core requirements as 2. 
At 60 GHz the narrow beams are expected, which results in a CCA failure probability which is smaller than what is experienced at 5 GHz band.  
RAN4 to maintain the working assumption on the number of SSB successive candidate positions of the same SSB index from requirements with CCA in FR1 for the operation in FR2-2 before RAN1 reaches conclusive agreement on that topic. 
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