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Introduction 
This paper discusses the topic of CCA configuration information for neighbour cells operating in FR2-2 based on the RAN4 LS [1].
Configuration of CCA for the benefit of the UE
Current design in FR-1 NR-U
Based on the RAN1 L1 parameter list, it was agreed in Rel-16 that the UE can be informed about the configuration that the neighbour cell uses for the transmission of SSB, based on the DRS configuration. The NW provides the UE with the number of candidate SSBs the NW can potentially transmit, using the IE ssb-PositionQCL-Common-r16/r17 where the value provides the UE with number of SSBs the UE can expect from the NW within a DRS window. While the UE behaviour is defined based on TS 38.213 clause 4.1, the intention of this IE is to accomodate the NW to transmit SSB after applying the LBT, in an effort to allow the UE to ‘adjust’ in cases where the SSB (using legacy means) cannot be transmitted by the NW due to LBT failure.

InterFreqCarrierFreqInfo-v1610 ::=  SEQUENCE {
    interFreqNeighCellList-v1610        InterFreqNeighCellList-v1610                                OPTIONAL,    -- Need R
    smtc2-LP-r16                        SSB-MTC2-LP-r16                                             OPTIONAL,    -- Need R
    interFreqAllowedCellList-r16        InterFreqAllowedCellList-r16                                OPTIONAL,    -- Cond SharedSpectrum2
    ssb-PositionQCL-Common-r16          SSB-PositionQCL-Relation-r16                                OPTIONAL,    -- Cond SharedSpectrum
    interFreqCAG-CellList-r16           SEQUENCE (SIZE (1..maxPLMN)) OF InterFreqCAG-CellListPerPLMN-r16   OPTIONAL     -- Need R
}

InterFreqCarrierFreqInfo-v1700 ::=  SEQUENCE {
    interFreqNeighHSDN-CellList-r17     InterFreqNeighHSDN-CellList-r17                             OPTIONAL,    -- Need R
    highSpeedMeasInterFreq-r17          ENUMERATED {true}                                           OPTIONAL,    -- Need R
    redCapAccessAllowed-r17             ENUMERATED {true}                                           OPTIONAL,    -- Need R
    ssb-PositionQCL-Common-r17          SSB-PositionQCL-Relation-r17                                OPTIONAL,    -- Cond SharedSpectrum
    interFreqNeighCellList-v1710        InterFreqNeighCellList-v1710                                OPTIONAL     -- Cond SharedSpectrum2
}


	Conditional Presence
	Explanation

	Mandatory
	The field is mandatory present in SIB4.

	RSRQ
	The field is mandatory present if threshServingLowQ is present in SIB2; otherwise it is absent.

	SharedSpectrum
	This field is mandatory present if this inter-frequency operates with shared spectrum channel access. Otherwise, it is absent, Need R.

	SharedSpectrum2
	The field is optional present, Need R, if this inter-frequency or neighbor cell operates with shared spectrum channel access. Otherwise, it is absent, Need R.



Observation 1: Rel-16/17 NR-U operation already accounts for the case where the uncertainty from LBT related SSB transmissions, and is informed to the UE for the serving cell, neighbour intra/inter-freq cells and as part of dedicated config in inter-RAT as well. 
Per RAN4 LS [1], it can be seen that RAN4 thinks it is beneficial to let the UE know about such LBT type of operation (CCA for FR2-2) on the neighbour cells operating in B52 bands. Since the clear channel assessment is born out of the need for spectrum sharing, and the NR-U feature already allows NW’s LBT config for shared spectrum operation, it can be seen that the UE knowledge of such CCA behaviour of FR2-2 cells is also useful for the UE.
Observation 2: Following the NR-U FR1 operation where the UE is provided the knowledge of LBT operation of the gNB using NR-U on FR1, it can be seen that similar sort of information to the UE about the FR2-2 neighbour cell is also useful. 
The field description of ssb-PositionQCL-Common in the current RAN2 TS 38.331 actually “restricts” the usage of in the following way:
· Only applicable to FR1 (not applicable to FR2-2)
· Is expected to be configured mandatorily for FR1 NR-U operation.
Since the LS [1] mentions that CCA is not mandatory for the NW in FR2-2, it is even more important for the UE to know if the NCell is using CCA or not, as the UE needs to know which of the RAN4 requirements for measurement of the cells are to be used, as RAN4 has defined requirements for both LBT and non-LBT cases.
Observation 3: Configuration of SSB QCL info (for LBT purposes) in NR-U FR1 is mandatory. Since the CCA operation for FR2-2 is optional, it is even more important for the UE to be aware of this for the corresponding NCells in FR2-2
Observation 4: The current IE ssb-PositionQCL-Common (using the current description) cannot be re-use for FR2-2. Either the conditional presence field description in the specification needs to be changed (and the associated backward compatibility needs to be discussed) or, a new field needs to be defined.
Based on the above observations, we propose the following as a practical means to progress this.
Proposal 1: RAN2 agree with RAN4 LS conclusion that it is beneficial to include the NW CCA operation for the FR2-2 neighbour cells.
Proposal 2: RAN2 agree to provide the associated signalling to inform the UE on whether the CCA operation is being performed by the intra, inter-freq Ncells as well as as part of inter-RAT NCells.
Proposal 3: In the interest of backward compatibility, RAN2 will add a new field for the intra/inter-freq/inter_RAT neighbor cell information about the CCA operation, with the intent to add more information based on RAN4/1 feedback on this configuration.
Proposal 4: RAN2 to reply to RAN4 about the above agreements and approve the draft LS reply [2]

Conclusions

Observation 1: Rel-16/17 NR-U operation already accounts for the case where the uncertainty from LBT related SSB transmissions, and is informed to the UE for the serving cell, neighbour intra/inter-freq cells and as part of dedicated config in inter-RAT as well. 
Observation 2: Following the NR-U FR1 operation where the UE is provided the knowledge of LBT operation of the gNB using NR-U on FR1, it can be seen that similar sort of information to the UE about the FR2-2 neighbour cell is also useful. 
Observation 3: Configuration of SSB QCL info (for LBT purposes) in NR-U FR1 is mandatory. Since the CCA operation for FR2-2 is optional, it is even more important for the UE to be aware of this for the corresponding NCells in FR2-2
Observation 4: The current IE ssb-PositionQCL-Common (using the current description) cannot be re-use for FR2-2. Either the conditional presence field description in the specification needs to be changed (and the associated backward compatibility needs to be discussed) or, a new field needs to be defined.
Proposal 1: RAN2 agree with RAN4 LS conclusion that it is beneficial to include the NW CCA operation for the FR2-2 neighbour cells.
Proposal 2: RAN2 agree to provide the associated signalling to inform the UE on whether the CCA operation is being performed by the intra, inter-freq Ncells as well as as part of inter-RAT NCells.
Proposal 3: In the interest of backward compatibility, RAN2 will add a new field for the intra/inter-freq/inter_RAT neighbor cell information about the CCA operation, with the intent to add more information based on RAN4/1 feedback on this configuration.
Proposal 4: RAN2 to reply to RAN4 about the above agreements and approve the draft LS reply [2]
References
[1] R2-2206956   LS on CCA configurations of neighbour cells
[2] R2-2207461    [Draft] LS reply on CCA configuration for FR2-2 neighbor cells
