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Introduction
This paper presents Nokia’s view on RRM requirements with CCA for the operation between 52.6 GHz and 71 GHz. 
Discussion
UE assumption on whether CCA is used by neighbor cells
In RAN4 #103, it was discussed whether the UEs know if LBT is used in neighbor cells or not, so that the UEs can apply the right set of requirements. This was not an issue in NR-U, because in the frequency bands n46 and n96 in FR1, LBT is always mandatory. In FR2-2, however, LBT is not a mandatory procedure in most ITU regions, though its implementation is not precluded. Therefore, it is up to network configuration whether to configure LBT or not. 
The RRM requirements for FR2-2 with CCA and without CCA are different. If the UE does not know what channel access mechanism is used by neighbor cells, it does not know which requirements are applicable.
An LS [1] was sent to RAN1 and RAN2 asking whether and how the information about the channel access mode used by neighbor cells is made available to the UE in RRC_IDLE and RRC_CONNECTED modes.  If this information is not available, the UE does not know which requirements are applicable to the neighbor cells measurements. In the last meeting, different options have been discussed: 
1) The UE assumes that all neighbor cells always use CCA
2) The UE assumes that the neighbor cells in the same frequency use the same access mechanisms as the serving cell
3) The UE knows which channel access mechanism is used by the neighbor cells 

The answer of the LS has not been received yet, but we would like to point out the drawbacks of some of the options discussed in the last meeting. RAN4 has agreed that in FR2-2 the measurements will be extended by a group of SMTC occasions if any SMTC occasion within the group is unavailable at the UE. In the last meeting, it was agreed that a SMTC group consists of 12 SMTC occasions. 
 In the first option, if the UE assumes that all neighbor cells use CCA when they do not, measurement reports might be unnecessarily delayed, since the UE cannot differentiate measurements in low SINR from CCA failures. This is the same problem as in option 2 if the serving cell and neighbor cells are using different channel access modes. 
If the UE does not know what is the channel access mechanism used by neighbor cells and always assume CCA, it might unnecessarily delay measurement reports.
In our view, to avoid having too pessimistic assumptions, the third option is preferrable. 
RAN4 requirements are defined under the assumption that the UE knows the channel access mechanism used by neighbor cells in RRC_CONNECTED. 
Separation between consecutive measurements
In the last RAN4 meeting the following was agreed [2]:
	· Consider in the maintenance stage between option 1 and option 2 on how to specify the maximum separation between two consecutive measurements.
· Option 1: The requirement apply provided any two measurement shall not be separated in time by more than the maximum time requirement for the cell to remain known.
· Option 2: the requirement only applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured



In the discussion paper in [3], we provided an analysis of the duration of consecutive failures if there was no limitation about the separation between two consecutive measurements. In that analysis, we considered that the beam sweeping scaling factor would be equal to 8, but in the last RAN4 meeting, this value was modified to 12, as it is captured in the WF in [5].
In NR-U, the time requirement for the cell to remain known is 8 seconds, as defined in clause 9.2A.4.3. However, in all cases, the separation between samples is limited by the Lmax values. For the PSS/SSS detection, as in the example below, the maximum time between samples would be 3 x 640 ms = 1.92s, and that was the origin of the proposal in Option 2.
 With the new value of Rx beam sweeping scaling factor, the duration of LPSS/SSS, max consecutive group failures would be given by the table below.
	 
	RX beam sweeping factor  
	SMTC occasion group or DRX group duration [s] 
	LPSS/SSS,max 
	Duration of LPSS/SSS,max consecutive group failures [s] 
	Max Time between consecutive measurements
Option 1 [s]
	Max Time between consecutive measurements
Option 2 [s]

	SMTC period = 20 ms 
	12 
	0.24
	7 
	1.68
	1.68
	1.68

	SMTC period = 40 ms 
	
	0.48
	7 
	3.36
	3.36
	2

	SMTC period = 80 ms 
	
	0.96
	7 
	6.72
	6.72
	2

	SMTC period = 160 ms 
	
	1.92
	7 
	13.44
	8
	2

	DRX cycle = 320 ms 
	
	3.84
	5 
	19.2
	8
	3.84

	DRX cycle = 640 ms 
	
	7.68
	3 
	23.04
	8
	7.68



Even without DRX configured, Option 1 would allow the separation between consecutive measurements to be 8 seconds. Our view, considering that the LBT failure probability is lower in FR2-2, is that such a long period is not needed. Therefore, we propose to keep Option 2: 
the requirements applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured
RSSI measurements
RAN4 received an LS from RAN1 about RSSI measurements in FR2-2. It contained the following agreement [4]:
	Agreement (RAN1#108-e)
For the QCL Type-D of L3-RSSI measurement for unlicensed operation in FR2-2, if explicit TCI state is configured, use the TCI state. 
· Use the QCL type-D of the latest PDSCH reception or latest CORESET monitoring for RSSI measurement, if the explicit TCI state is not configured. 
· A dynamic update mechanism for TCI-State in RMTC-Config is not further considered in Rel.17
· The explicit TCI state is configured at least in RMTC-Config
· Note: For inter-frequency L3-RSSI measurement, the TCI state configured is with respect to the target frequency TCI state
· Note2: For a given L3-RSSI measurement occasion, the UE needs to identify the last PDSCH reception or last configured CORESET monitoring (which ever is later) before the L3-RSSI measurement occasion, and use the QCL Type-D of that for L3-RSSI monitoring
 



In FR2-2, the QCL-Type D L3-RSSI measurement is defined, in which the UE shall use the TCI state that is configured when performing the L3-RSSI measurements. If the TCI state is not configured, the UE needs to identify the last PDSCH reception or the last configured CORESET before the measurement occasion, and use the QLC Type-D of that for the L3-RSSI monitoring.
Though the RRM requirements, in terms of measurement period, do not depend on the TCI-state configured, it is important to capture the UE behavior agreed in RAN1 also in the RAN4 specification. Considering the liaison statement sent by RAN1, we propose that the proposed text is considered in TS 38.133. A CR is provided in [6] with the text in proposal 2.
 Include the following text in clause 9.2A.7.1: For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the current carrier.
Include the following text in clause 9.3A.8: For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If the configured RSSI measurement resources are not confined within the bandwidth of any serving cell, UE can assume that the measurement resources are QCL-TypeD to the DL RS associated with the TCI state of the active BWP of the carrier on which the RMTC configuration is provided. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the carrier on which the RMTC configuration is provided.
[bookmark: _Toc64909510]Conclusion
In this document, Nokia’s views on the RRM requirements with CCA. The following observations and proposals are discussed:
1. The RRM requirements for FR2-2 with CCA and without CCA are different. If the UE does not know what channel access mechanism is used by neighbor cells, it does not know which requirements are applicable.
If the UE does not know what is the channel access mechanism used by neighbor cells and always assume CCA, it might unnecessarily delay measurement reports.
1. RAN4 requirements are defined under the assumption that the UE knows the channel access mechanism used by neighbor cells in RRC_CONNECTED. 
the requirements applies when
· Within the set of measurements any two measurements shall not be separated in time by more than 2 seconds when no DRX is configured, and
· Within the set of measurements any two measurements shall not be separated in time by more than max(1 DRX occasion group duration, 2 seconds) when DRX is configured
 Include the following text in clause 9.2A.7.1: For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the current carrier.
Include the following text in clause 9.3A.8: For performing RSSI measurement in FR2-2, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to the DL RS associated with the TCI state provided in the RMTC configuration. If the configured RSSI measurement resources are not confined within the bandwidth of any serving cell, UE can assume that the measurement resources are QCL-TypeD to the DL RS associated with the TCI state of the active BWP of the carrier on which the RMTC configuration is provided. If no TCI state is provided in the RMTC configuration, UE can assume the configured RSSI measurement resources are QCL-ed with TypeD to one of the latest received PDSCH and the latest monitored CORESET in the active BWP of the carrier on which the RMTC configuration is provided.
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