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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk23953093]RAN1 has been discussing LBT operation in FR2-2 for several meeting cycles. In the last RAN1 meeting, an LS [1] on sensing beam selection was sent to RAN4. In the LS, 
	[bookmark: _Hlk58524207] For LBT operation in FR2-2, RAN1 discussed the relationship between the transmission beam and the sensing beam used for LBT for the transmission, and has the following agreement:
Agreement
For the following situations
· Selecting sensing beam at the gNB 
· Selecting sensing beam at the UE when UE does not indicate a capability for beam correspondence with beamCorrespondenceWithoutUL-BeamSweeping ={1}
· Selecting sensing beam at the UE when UE uses a different beam for sensing than the beam used for transmission, 
Specify necessary requirement/test procedure to guarantee sensing beam(s) “covers” the transmission beam(s)


How sensing beam(s) covers the transmission beams is still not decided yet and is up to RF to make decision.
In this contribution, we provide our views on LBT related requirements for extending current NR operation to 71GHz in unlicensed band.
2. Discussion
2.1 Impact of LBT operation
For NR-U, due to gNB LBT operation, the reference signals for measurement may not be available. This will impact UE measurement requirements. Due to UE LBT operation, the uplink resources may not be available. It will impact UE requirements either, e.g., SCell activation requirements etc. 
RRM requirements for operation on carriers with CCA are specified separately for NR-U. For FR2-2, LBT operation is performed by both gNB and UE according to RAN1 LS. Therefore, similar CCA related requirements as NR-U are expected for FR2-2.
In Rel-16, requirements for NR-U are defined for bands n46 in 5GHz and n96 in 6GHz. All requirements for CCA are specified based on NR requirements for FR1. RRM requirements for the new unlicensed band in FR2-2 should be based on NR requirements for FR2-1. So, a full set of new requirements need to be defined. The requirements could be quite different from NR-U.
Proposal 1: For LBT operation in the new unlicensed band in FR2-2, full set of new RRM requirements need to be specified. 

The requirements for FR2-2 unlicensed band cannot be based NR-U directly, which is for FR1 unlicensed operation. It also needs to take FR2-1 requirements into consideration. Furthermore, directional LBT is used for FR2-2 unlicensed band. It may have different impact to RRM requirements compared to omni-directional LBT for NR-U. No analysis has been done for this so far. In addition, directional LBT mechanism has not been decided yet according to RAN1 LS [1]. Considering there are only two meetings left for Rel-17 core part, it is very challenging to complete the CCA related requirements for FR2-2. RAN4 may need to consider how the requirements are introduced if it would not be finished in Rel-17 timeline.
Proposal 2: If CCA related requirements due to LBT operation for FR2-2 cannot be completed in Rel-17 timeline,
Option 1: RAN4 continues work during Rel-17 maintenance. 
Option 2: The requirements for CCA are introduced in Rel-18.
`
2.2 Overall RRM requirements for unlicensed band 
The RRM requirements due to LBT operation for unlicensed band in FR2-2 are summarized in Table 1.
Proposal 3: For operation in the unlicensed band in FR2-2, necessary RRM requirements are given in Table 1.  
Table 1. RRM requirements for unlicensed band in FR2-2
	Requirements
	Comments

	Cell reselection
	Intra-frequency
	New requirements are defined

	
	Inter-frequency
	

	
	Inter-RAT
	FFS

	Handover
	
	New requirements are defined

	RRC Connection Mobility Control
	RRC re-establishment
	New requirements are defined

	
	Random access
	Current requirements for CCA may be applicable


	
	RRC release with redirection
	New requirements are defined

	UE timing
	UE transmit timing
	Current requirements for CCA may be applicable

	Signalling characteristics
	SCell activation and deactivation delay
	New requirements are defined

	
	Interruption
	New requirements are defined

	
	PSCell addition and release delay
	New requirements are defined

	
	Active TCI state switching delay
	New requirements are defined

	
	Active BWP switching delay
	Current requirements for CCA may be applicable

	
	PSCell change
	New requirements are defined

	
	Conditional PSCell change
	New requirements are defined

	
	Radio link monitoring
	New requirements are defined

	
	Link recovery procedures
	New requirements are defined

	Measurement requirements
	Intra-frequency
	New requirements are defined

	
	Inter-frequency
	New requirements are defined

	
	Inter-RAT
	FFS

	
	L1-RSRP measurements for reporting
	New requirements are defined

	Measurement accuracy requirements
	Intra-frequency SS-RSRP/SS-RSRQ/SS-SINR
Intra-frequency CSI-RSRP/CSI-RSRQ/CSI-SINR

	Current intra-frequency measurement accuracy requirements for FR2 apply.

	
	Inter-frequency SS-RSRP/SS-RSRQ/SS-SINR
Inter-frequency CSI-RSRP/CSI-RSRQ/CSI-SINR

	Current inter-frequency measurement accuracy requirements for FR2 apply.

	
	L1-RSRP accuracy (SSB based and CSI-RS based)
	Current L1-RSRP accuracy measurement accuracy requirements for FR2 apply.




3. Summary
In this contribution we provide our views on RRM requirements impact for extending current NR operation to 71GHz in unlicensed band due to LBT operation. Based on analysis following observations and proposals are present.
Proposal 1: For LBT operation in the new unlicensed band in FR2-2, full set of new RRM requirements need to be specified. 
Proposal 2: If CCA related requirements due to LBT operation for FR2-2 cannot be completed in Rel-17 timeline,
Option 1: RAN4 continues work during Rel-17 maintenance. 
Option 2: The requirements for CCA are introduced in Rel-18.
Proposal 3: For operation in the unlicensed band in FR2-2, necessary RRM requirements are given in Table 1.  
Table 1. RRM requirements for unlicensed band in FR2-2
	Requirements
	Comments

	Cell reselection
	Intra-frequency
	New requirements are defined

	
	Inter-frequency
	

	
	Inter-RAT
	FFS

	Handover
	
	New requirements are defined

	RRC Connection Mobility Control
	RRC re-establishment
	New requirements are defined

	
	Random access
	Current requirements for CCA may be applicable


	
	RRC release with redirection
	New requirements are defined

	UE timing
	UE transmit timing
	Current requirements for CCA may be applicable

	Signalling characteristics
	SCell activation and deactivation delay
	New requirements are defined

	
	Interruption
	New requirements are defined

	
	PSCell addition and release delay
	New requirements are defined

	
	Active TCI state switching delay
	New requirements are defined

	
	Active BWP switching delay
	Current requirements for CCA may be applicable

	
	PSCell change
	New requirements are defined

	
	Conditional PSCell change
	New requirements are defined

	
	Radio link monitoring
	New requirements are defined

	
	Link recovery procedures
	New requirements are defined

	Measurement requirements
	Intra-frequency
	New requirements are defined

	
	Inter-frequency
	New requirements are defined

	
	Inter-RAT
	FFS

	
	L1-RSRP measurements for reporting
	New requirements are defined

	Measurement accuracy requirements
	Intra-frequency SS-RSRP/SS-RSRQ/SS-SINR
Intra-frequency CSI-RSRP/CSI-RSRQ/CSI-SINR

	Current intra-frequency measurement accuracy requirements for FR2 apply.

	
	Inter-frequency SS-RSRP/SS-RSRQ/SS-SINR
Inter-frequency CSI-RSRP/CSI-RSRQ/CSI-SINR

	Current inter-frequency measurement accuracy requirements for FR2 apply.

	
	L1-RSRP accuracy (SSB based and CSI-RS based)
	Current L1-RSRP accuracy measurement accuracy requirements for FR2 apply.
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