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Introduction
This paper presents Nokia’s view on RRM performance requirements for the operation between 52.6 GHz and 71 GHz. 
RRM performance requirements without CCA
In the last RAN4 meeting, the following agreement was made regarding the Rx beam sweeping scaling factor: 
	Rx beam sweeping scaling factor
Agreement: Define an Rx beam sweeping scaling factor of 12 for FR2-2
 
Agreement: If Rx Beam Sweeping Scaling factor is extended, maxNumberRxBeam should be extended by the same number



Considering the agreements above, we would like to update our view regarding the test cases without CCA. In the last meeting, our contribution in R4-2209052 proposed that test cases with 120 kHz could be reused from NR, if there was no change in the beam sweeping scaling factor. 
The beam scaling sweeping factor in FR2-2 was agreed to be 12, which is different from the one considered in FR2-1.
Update the test case list agreed in RAN4 #103, considering that all test cases also defined for 120 kHz SCS. 
RRM performance requirements with CCA
In the last RAN4 meeting, the following was agreed: 
	Agreement: RAN4 to define RRM performance requirements for the following scenarios:
· FR2-2 only standalone
· FR1+FR2-2 CA (FR1 is PCell)
· FR1+FR2-2 DC (FR1 is PCell)

Agreement: Performance requirements for FR2-2
· Performance requirements for 120kHz SCS in FR2-2
· Attempt to reuse FR2-1 RRM performance requirements for 120 kHz SCS that do not depend on the Rx Beam sweeping scaling factor.
· If Rx beam sweeping scaling factor is changed in RRM core requirements, define new RRM performance requirements for 120 kHz SCS considering the decision on the number of Rx Beam for RRM requirements.
· RAN4 not to reuse FR2-1 RRM performance requirements for 120 kHz SCS with SSB using 240 kHz SCS.
· Define RRM performance requirements for 480 kHz and 960 kHz SCS
· For requirements that are the same for operation with CCA and without CCA, tests defined for operation without CCA can be reused to test the requirements with CCA
Agreement: Specification structure for test cases 
· Define test cases for operation in FR2-2 in dedicated sections
· Create in TS 38.133 the following new top-level sections for NR-test cases with CCA in FR2-2
· A.14 NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR2-2
· A.15 NR Standalone Tests with NR Scell under CCA and All Other Cells in FR2-2

Way forward: Further discuss the following options for modelling unavailable SSB/SMTC
· Option 1a: For test cases where no specific UE behaviour to be verified, an unavailable SSB/SMTC group can be modelled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
· Option 1b: If a specific UE behaviour is to be verified when exceeding the limitation of unavailable SBS/SMTC groups, the unavailable SSB/SMTC group can be modelled as none of SSB is transmitted by TE


DL LBT model for SSB/SMTC groups
In FR1, the DL LBT model is defined in A.3.26.2.1 of TS 38.133. In FR1, one important aspect to be tested was the different candidate positions in dynamic channel access. This feature is also available in FR2-2, therefore it should be considered in the DL LBT model. 
Among the differences between the channel access in FR1 when compared to FR2-2 is the definition of SSB/SMTC groups. Another difference is that in FR2-2, the LBT can be directional, i.e. the LBT failure in one beam can be independent from the lbt failure in another beam. 
 Taking the considerations above into account, the behaviour that needs to be tested is whether:
· The UE is taking into account the different candidate positions when assessing if there were LBT failures
· The UE is considering that failures within the same group amount to only 1 group extension in the measurement period.

In our view, there is no need to differentiate test cases in which specific behaviours needs to be tested and test cases in which the behaviour does not need to be tested: in a real deployment, the UE needs to comply with requirements in both situations, therefore the test cases should reflect this. Considering the options presented in the last meeting, we prefer Option 1a. Incrementing the counter lCCA should occur only once per SMTC/SSB occasion group. This behavior is similar as the one adopted when DRX cycle is used.  
An unavailable SSB/SMTC group can be modelled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
UL LBT model
Considering UL failures, in our view, there is no difference from NR-U to operation with CCA in FR2-2. If the UE needs to do LBT before the transmission, the same LBT model can be applied.
The same UL LBT model from NR-U in FR-1 can be applied to FR2-2 with CCA. 
RSSI accuracy requirements
The accuracy requirements defined in Rel-16 for NR-U apply only to 15 kHz and 30 kHz SCS., as shown in the table below: 
Table 10.1.34.1-1: Intra-frequency RSSI accuracy under CCA
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Io Note 1 range

	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	[3.5]
	[6.5]
	NR_CCA_FR1_I
	-117
	-114
	N/A
	-70

	
	
	NR_CCA_FR1_J
	-116.5
	-113.5
	
	

	[5.5]
	[8.5]
	NR_CCA_FR1_I
	N/A
	N/A
	-70
	-50

	
	
	NR_CCA_FR1_J
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups are as defined in clause 3.5.2.



The accuracy requirements defined for RSSI measurements in NR-U Rel-16 apply onlty to 15 kHz and 30 kHz SCS.
New RSSI accuracy requirements are needed for 120 kHz, 480 kHz and 960 kHz SCS.
RAN4 to define accuracy requirements for RSSI measurements with 120 kHz, 480 kHz and 960 kHz. 
[bookmark: _Toc64909510]Conclusion
In this document, Nokia’s views regarding the RRM performance test cases configurations in FR2-2 are discussed. The following observations and proposals are presented:
1. The beam scaling sweeping factor in FR2-2 was agreed to be 12, which is different from the one considered in FR2-1.
1. Update the test case list agreed in RAN4 #103, considering that all test cases are also defined for 120 kHz SCS. 
1. An unavailable SSB/SMTC group can be modelled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions
The accuracy requirements defined for RSSI measurements in NR-U Rel-16 apply onlty to 15 kHz and 30 kHz SCS.
New RSSI accuracy requirements are needed for 120 kHz, 480 kHz and 960 kHz SCS.
1. RAN4 to define accuracy requirements for RSSI measurements with 120 kHz, 480 kHz and 960 kHz. 
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