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Introduction
During RAN4 #99-e the following was captured in the WF [1]:
	RAN4 to initially focus on RRM requirements for both licensed and unlicensed bands without considering LBT and start working on LBT impact on RRM requirements in unlicensed band based on more conclusions from RAN1.


LBT is not required in US/FCC, but mandatory to be supported in Europe/ECC and Japan. Moreover, LBT is mandatory from the RAN1 perspective. Following that, LBT support in RRM requirements is very important. In this paper we provide our views on LBT impacts on RRM requirements for FR2-2 
Discussion
In NR-U one of the general approaches which was used for RRM requirements under CCA is that for most of time periods defined in RRM spec the number of measurement occasions which are not available due to LBT failures is taken into account. Also, the maximum number of allowed samples to be missed due to LBT failure is defined for each RRM requirement. For operation in unlicensed FR2-2 similar approach can be considered (see Figure 1). The main difference here is that for FR2-2 RRM requirements we need to consider multiple Rx beams for measurements which scales up the time periods in RRM requirements. This scaling is not applied to added missed measurement occasions but can affect the maximum number of allowed measurement occasions to be missed due to LBT failure. Indeed, in FR2-2 all the time periods in RRM requirements are longer due to additional Rx beam sweeping, so the probability of LBT failure during that period is higher.
	
 Figure 1. General approach of handling LBT failures in RRM requirements for FR2-2



Proposal 1: To handle FR2-2 LBT failures in RRM requirements RAN4 to use similar approach as was used in NR-U: extend FR2-2 requirements for measurement time periods by the number of measurement occasions which are not available due to DL LBT failures
Proposal 2: RAN4 to consider whether to apply scaling to the maximum number of allowed measurement occasions to be missed due to LBT failure. 

Scope of RRM requirements to be affected 
Below we listed the RRM requirements which consider LBT in FR1. For each of the requirement we provide our view on how it can be applied to FR2-2 case. 
Observation 1: Our views on the impact of FR2-2 LBT on the RRM requirements is summarized in Table 1
Table 1
	RRM requirement
	Comment

	4.2A Cell Re-selection when subject to CCA
	Nserv_CCA, Tdetect,NR_Intra_CCA, Tmeasure,NR_Intra_CCA, Tevaluate,NR_Intra_CCA, Tdetect,NR_Inter_CCA, Tmeasure,NR_Inter_CCA, Tevaluate,NR_Inter_CCA need to consider Rx beam sweeping scaling factor
FFS whether to scale Mm,max, Md,max, Me,max

	6.1B Handover to target cell using CCA
	Add requirements for FR2-FR2 and FR1-FR2 using requirements from 6.1.1 as a baseline and modifying them in the same way as it is done for FR1-FR1 case

	6.2.1A RRC Re-establishment with CCA
	Tidentify_intra_NR_CCA, Tidentify_inter_NR_CCA,i need to be defined for FR2-2. Consider using requirements from 6.2.1 as a baseline and modifying them in the same way as it is done for FR1

	6.2.3.2.3 RRC connection release with redirection to NR carrier subject to CCA
	Tidentify-NR_CCA needs to be defined for FR2-2
FFS whether to scale L1,max

	8.1A Radio Link Monitoring with CCA on Target Frequency
	NRLM , TEvaluate_out_SSB,CCA TEvaluate_in_SSB,CCA need to be defined for FR2-2.
Measurement restrictions need to be defined for FR2-2
The following sections should be added:
· 8.1A.6.3 Scheduling availability of UE performing radio link monitoring on FR2-2
· 8.1A.6.4 Scheduling availability of UE performing radio link monitoring on FR1 or FR2-2 in case of FR1-FR2-2 inter-band CA and NR-DC

	8.3A SCell Activation and Deactivation Delay in Carriers with CCA
	Identify the set of cases for which the FR2-2 requirements are needed.
Define Tactivation_time_withCCA for FR2-2 for all identified cases.

	8.5A Link Recovery Procedures when CCA is used on target frequency
	TEvaluate_BFD_SSB_CCA, TEvaluate_CBD_SSB_CCA need to be defined for FR2-2
Measurement restrictions need to be defined for FR2-2
The following sections should be added:
· 8.5A.7.3 Scheduling availability of UE performing beam failure detection on FR2-2
· 8.5A.7.3 Scheduling availability of UE performing beam failure detection on FR1 or FR2-2 in case of FR1-FR2-2 inter-band CA and NR-DC
· 8.5A.8.3 Scheduling availability of UE performing L1-RSRP measurements on FR2-2
· 8.5A.8.3 Scheduling availability of UE performing L1-RSRP measurements on FR1 or FR2-2 in case of FR1-FR2-2 inter-band CA and NR-DC


	8.10A Active TCI state switching delay with CCA
	TL1-RSRP need to be added to the delay of MAC-CE based TCI state switch and RRC based TCI state switch for the case of unknown target TCI state

	9.2A NR intra-frequency measurements with CCA
	SS-RSRP, SS-RSRQ, SS-SINR side conditions need to be defined for FR2-2
TPSS/SSS_sync_intra_CCA, TSSB_time_index_intra_CCA, TSSB_measurement_period_intra_CCA need to be defined for FR2-2
The following sections should be added:
· 9.2A.5.3.3 Scheduling availability of UE performing measurements on FR2-2
· 9.2A.5.3.4 Scheduling availability of UE performing measurements on FR1 or FR2-2 in case of FR1-FR2-2 inter-band CA and NR-DC
FFS whether Intra-frequency RSSI and Channel occupancy measurements need to be defined for RF2-2

	9.3A NR inter-frequency measurements in carrier frequencies with CCA
	SS-RSRP, SS-RSRQ, SS-SINR side conditions need to be defined for FR2-2
TPSS/SSS_sync_inter_CCA, TSSB_time_index_inter_CCA, TSSB_measurement_period_inter_CCA need to be defined for FR2-2

	9.5.4A L1-RSRP measurement requirements (with CCA serving cell)
	TL1-RSRP_Measurement_Period_SSB_CCA needs to be defined for FR2-2
Measurement restrictions need to be defined for FR2-2




CR work split for the requirements with CCA
The scope of changes in the spec to support FR2-2 LBT procedure is rather big so we propose to have the following CR split for LBT-related changes:
· DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements
· DraftCR for FR2-2 LBT support in Radio Link Monitoring and Link recovery procedures
· DraftCR for FR2-2 LBT support in SCell Activation and Deactivation Delay requirements and Active TCI state switching delay requirements 
· DraftCR for FR2-2 LBT support in Measurement procedure

Proposal 4: The following list of Draft CRs to be prepared by RAN4 for FR2-2 LBT support is proposed:
· DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements 
· DraftCR for FR2-2 LBT support in Radio Link Monitoring, Link recovery procedures and Active TCI state switching delay requirements
· DraftCR for FR2-2 LBT support in SCell Activation and Deactivation Delay requirements 
· DraftCR for FR2-2 LBT support in Measurement procedure


Conclusion
In this paper we provide our views on LBT impacts on RRM requirements for NR 52.6 – 71 GHz. The following proposals were made:
Proposal 1: To handle FR2-2 LBT failures in RRM requirements RAN4 to use similar approach as was used in NR-U: extend FR2-2 requirements for measurement time periods by the number of measurement occasions which are not available due to DL LBT failures
Proposal 2: RAN4 to consider whether to apply scaling to the maximum number of allowed measurement occasions to be missed due to LBT failure.
Observation 1: Our views on the impact of FR2-2 LBT on the RRM requirements is summarized in Table 1
Proposal 3: The following list of Draft CRs to be prepared by RAN4 for FR2-2 LBT support is proposed:
· DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements 
· DraftCR for FR2-2 LBT support in Radio Link Monitoring and Link recovery procedures
· DraftCR for FR2-2 LBT support in SCell Activation and Deactivation Delay requirements and Active TCI state switching delay requirements 
· DraftCR for FR2-2 LBT support in Measurement procedure
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