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1. Introduction
[bookmark: _Hlk71132777]For NR-U, ssb-PositionQCL-Common and ssb-PositionQCL are used for indicating QCL relationship between SSBs. More specifically, ssb-PositionQCL-Common and ssb-PositionQCL would indicate the value of a parameter used for calculating SSB index. For example, SSB index = mod (candidate SSB index, ), in which the value of  is indicated by ssb-PositionQCL-Common or ssb-PositionQCL and . SSBs with same SSB index are QCLed. As shown below, for NR-U, ssb-PositionQCL-Common is mandatory in SIB2, SIB4 and MeasObjectNR, and ssb-PositionQCL is mandatory in ServingCellConfigCommon. However, according to current specifications, inter-node messages cannot include ssb-PositionQCL-Common and ssb-PositionQCL. In this contribution, we would like to discuss whether and how to introduce ssb-PositionQCL-Common and ssb-PositionQCL in some inter-node messages.
· ssb-PositionQCL-Common in SIB2
	ssb-PositionQCL-Common-r16          SSB-PositionQCL-Relation-r16                    OPTIONAL         -- Cond SharedSpectrum
	SIB2 field descriptions

	ssb-PositionQCL-Common
Indicates the QCL relation between SS/PBCH blocks for intra-frequency neighbor cells as specified in TS 38.213 [13], clause 4.1.


	Conditional Presence
	Explanation

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





· [bookmark: _Hlk71142743]ssb-PositionQCL-Common in SIB4
	ssb-PositionQCL-Common-r16          SSB-PositionQCL-Relation-r16                    OPTIONAL         -- Cond SharedSpectrum
	SIB4 field descriptions

	ssb-PositionQCL-Common
Indicates the QCL relation between SS/PBCH blocks for inter-frequency neighbor cells as specified in TS 38.213 [13], clause 4.1.


	Conditional Presence
	Explanation

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





· ssb-PositionQCL-Common in MeasObjectNR:
	ssb-PositionQCL-Common-r16          SSB-PositionQCL-Relation-r16                    OPTIONAL         -- Cond SharedSpectrum
	MeasObjectNR field descriptions

	ssb-PositionQCL-Common
Indicates the QCL relationship between SS/PBCH blocks for all measured cells as specified in TS 38.213 [13], clause 4.1.


	Conditional Presence
	Explanation

	SharedSpectrum
	This field is mandatory present if this MeasObject is for a frequency which operates with shared spectrum channel access. Otherwise, it is absent, Need R.





· ssb-PositionQCL in ServingCellConfigCommon
	ssb-PositionQCL-r16                     SSB-PositionQCL-Relation-r16                                    OPTIONAL, -- Cond SharedSpectrum
	ServingCellConfigCommon field descriptions

	ssb-PositionQCL
Indicates the QCL relation between SSB positions for this serving cell as specified in TS 38.213 [13], clause 4.1.


	Conditional Presence
	Explanation

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





2. Discussion
[bookmark: _Hlk71132881]2.1 Introduce ssb-PositionQCL-Common in MeasurementTimingConfiguration
As introduced above, for NR-U, ssb-PositionQCL-Common is mandatory for measurement configuration in SIB2, SIB4 and MeasObjectNR and is used for indicating the value of the parameter for calculating SSB index. Considering that, it would be straight forward to introduce ssb-PositionQCL-Common in MeasurementTimingConfiguration which is used to convey assistance information for measurement timing.
Firstly, ssb-PositionQCL-Common should be introduced in MeasurementTimingConfiguration at least for indication of ssb-ToMeasure in MeasurementTimingConfiguration. According to [1] (TS 38.331 V16.4.1), MeasurementTimingConfiguration can include ssb-ToMeasure. Meanwhile, as per SSB-ToMeasure field descriptions, for NR-U, the indication of ssb-ToMeasure is based on one-to-one mapping between the bitmap and SSB index, i.e. the k-th bit in the indication is corresponding to SSB index k-1. For NR-U, since the SSB index needs to be calculated based on the parameter indicated by ssb-PositionQCL-Common, it would be necessary to introduce ssb-PositionQCL-Common for indication of ssb-ToMeasure in MeasurementTimingConfiguration. 
Secondly, introduction of ssb-PositionQCL-Common in MeasurementTimingConfiguration may also be needed for configuration of ssb-PositionQCL-Common in measurement configuration in SIB2, SIB4 and MeasObjectNR.  
According to the considerations above, ssb-PositionQCL-Common should be introduced in MeasurementTimingConfiguration. More specifically, it could be included in MeasTiming in MeasurementTimingConfiguration and it could be conditionally present, in the same way as the ssb-PositionQCL-Common in SIB2, SIB4 and MeasObjectNR. 
	According to [2] (R2-2104592, in-principle agreed CR in RAN2#113bis-e meeting):
	SSB-ToMeasure field descriptions

	longBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [88], clause 4.1.

	mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [88], clause 4.1. For operation with shared spectrum channel access, the UE assumes that one or more SS/PBCH blocks within the SMTC measurement durationwith candidate SS/PBCH block indexes corresponding to SS/PBCH block index equal to k – 1 may be transmitted; if the k-th bit is set to 0, the UE assumes that the corresponding SS/PBCH block(s) are not transmitted. The k-th bit is set to 0, where k > ssb-PositionQCL-Common and the number of actually transmitted SS/PBCH blocks is not larger than the number of 1's in the bitmap. If ssb-PositionQCL is configured with a value smaller than ssb-PositionQCL-Common, only the left most K bits (K = ssb-PositionQCL) are applicable for the corresponding cell.

	shortBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [88], clause 4.1.





Proposal 1: RAN2 is kindly asked to introduce ssb-PositionQCL-Common in MeasTiming in MeasurementTimingConfiguration.
· It is conditionally present, in the same way as the ssb-PositionQCL-Common in SIB2, SIB4 and MeasObjectNR.
· The TP in the Appendix can be considered.
2.2 Introduce ssb-PositionQCL in messages regarding configuration of served cells
According to [2-4], “Served Cell Information NR”, “Served NR Cell Information” and “Served Cell Information” can include “SSB Positions In Burst” (ssb-PositionsInBurst) respectively. Currently, the description of “SSB Positions In Burst” (ssb-PositionsInBurst) in [2-4] is as below, which is same as ssb-PositionsInBurst in ServingCellConfigCommon in Rel-15 TS 38.331.
· Description of “SSB Positions In Burst” (ssb-PositionsInBurst)  in [3-5]:
	Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in TS 38.213 [40], clause 4.1.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE ssb-PositionsInBurst
	M
	
	
	The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.
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· Description of ssb-PositionsInBurst in ServingCellConfigCommon in Rel-15 TS 38.331.
	ssb-PositionsInBurst
Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in TS 38.213 [13], clause 4.1. The first/ leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. The network configures the same pattern in this field as in the corresponding field in ServingCellConfigCommonSIB.


Firstly, for NR-U, the description of “SSB Positions In Burst” (ssb-PositionsInBurst) in [2-4] should be updated to be aligned with ssb-PositionsInBurst in ServingCellConfigCommon in Rel-16 TS 38.331.
Secondly, as introduced above, for NR-U, ssb-PositionQCL is mandatory in ServingCellConfigCommon and is used for indicating the value of the parameter for calculating SSB index. It would be straight forward to introduce ssb-PositionQCL in those messages about configuration of served cells. 
On the one hand, similar to ssb-ToMeasure, the indication of “SSB Positions In Burst” (ssb-PositionsInBurst) is based on one-to-one mapping between the bitmap and SSB index, i.e. the k-th bit in the indication is corresponding to SSB index k-1. For NR-U, since the SSB index needs to be calculated based on the parameter indicated by ssb-PositionQCL, it would be necessary to introduce ssb-PositionQCL in those messages at least for indication of “SSB Positions In Burst” (ssb-PositionsInBurst) 
On the other hand, introduction of ssb-PositionQCL in the messages about configuration of served cells is also needed for configuration of ssb-PositionQCL in measurement configuration in SIB2, SIB4 and MeasObjectNR.  
[bookmark: _Hlk71143248]According to the discussions above, ssb-PositionQCL should be introduced in “Served Cell Information NR”, “Served NR Cell Information” and “Served Cell Information”. And it could be conditionally present, in the same way as the ssb-PositionQCL in ServingCellConfigCommon. 
Proposal 2: RAN2 is kindly asked to send LS to RAN3 for updating description of ssb-PositionsInBurst (SSB Positions In Burst) and introducing ssb-PositionQCL in“Served Cell Information NR”, “Served NR Cell Information” and “Served Cell Information”.
· The description of “SSB Positions In Burst” (ssb-PositionsInBurst) should be updated to be aligned with ssb-PositionsInBurst in ServingCellConfigCommon in Rel-16 TS 38.331.
· ssb-PositionQCL is conditionally present, in the same way as the ssb-PositionQCL in ServingCellConfigCommon.
3. Summary
Based on the discussions above, we have the following observations and proposals.
Proposal 1: RAN2 is kindly asked to introduce ssb-PositionQCL-Common in MeasTiming in MeasurementTimingConfiguration.
· It is conditionally present, in the same way as the ssb-PositionQCL-Common in SIB2, SIB4 and MeasObjectNR.
· The TP in the Appendix can be considered.
Proposal 2: RAN2 is kindly asked to send LS to RAN3 for updating description of ssb-PositionsInBurst (SSB Positions In Burst) and introducing ssb-PositionQCL in“Served Cell Information NR”, “Served NR Cell Information” and “Served Cell Information”.
· The description of “SSB Positions In Burst” (ssb-PositionsInBurst) should be updated to be aligned with ssb-PositionsInBurst in ServingCellConfigCommon in Rel-16 TS 38.331.
· ssb-PositionQCL is conditionally present, in the same way as the ssb-PositionQCL in ServingCellConfigCommon.
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Appendix
Start of change

[bookmark: _Toc60777638][bookmark: _Toc68015580]–	MeasurementTimingConfiguration
The MeasurementTimingConfiguration message is used to convey assistance information for measurement timing.
Direction: en-gNB to eNB, eNB to en-gNB, gNB to gNB, ng-eNB to gNB, gNB to ng-eNB, ng-eNB to ng-eNB, gNB DU to gNB CU, and gNB CU to gNB DU.
MeasurementTimingConfiguration message
-- ASN1START
-- TAG-MEASUREMENT-TIMING-CONFIGURATION-START

MeasurementTimingConfiguration ::=      SEQUENCE {
    criticalExtensions                      CHOICE {
        c1                                      CHOICE{
            measTimingConf                          MeasurementTimingConfiguration-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture        SEQUENCE {}
    }
}

MeasurementTimingConfiguration-IEs ::=  SEQUENCE {
    measTiming                              MeasTimingList                                      OPTIONAL,
    nonCriticalExtension                    MeasurementTimingConfiguration-v1550-IEs            OPTIONAL
}

MeasurementTimingConfiguration-v1550-IEs ::= SEQUENCE {
    campOnFirstSSB                               BOOLEAN,
    psCellOnlyOnFirstSSB                         BOOLEAN,
    nonCriticalExtension                         MeasurementTimingConfiguration-v1610-IEs       OPTIONAL
}

MeasurementTimingConfiguration-v1610-IEs ::=  SEQUENCE {
    csi-RS-Config-r16                             SEQUENCE {
        csi-RS-SubcarrierSpacing-r16                  SubcarrierSpacing,
        csi-RS-CellMobility-r16                       CSI-RS-CellMobility,
        refSSBFreq-r16                                ARFCN-ValueNR
    },
    nonCriticalExtension                          SEQUENCE {}                                   OPTIONAL
}

MeasTimingList ::= SEQUENCE (SIZE (1..maxMeasFreqsMN)) OF MeasTiming

[bookmark: _Hlk71632121]MeasTiming ::= SEQUENCE {
    frequencyAndTiming                      SEQUENCE {
        carrierFreq                             ARFCN-ValueNR,
        ssbSubcarrierSpacing                    SubcarrierSpacing,
        ssb-MeasurementTimingConfiguration      SSB-MTC,
        ss-RSSI-Measurement                     SS-RSSI-Measurement                             OPTIONAL
    }                                                                                           OPTIONAL,
    ...,
    [[
    ssb-ToMeasure                           SSB-ToMeasure                                       OPTIONAL,
physCellId                              PhysCellId                                          OPTIONAL
	ssb-PositionQCL-r16                     SSB-PositionQCL-Relation-r16                                    OPTIONAL, -- Cond SharedSpectrum

    ]]
}

-- TAG-MEASUREMENT-TIMING-CONFIGURATION-STOP
-- ASN1STOP

	MeasTiming field descriptions

	carrierFreq, ssbSubcarrierSpacing
Indicates the frequency and subcarrier spacing of the SS block of the cell for which this message is included, or of other SS blocks within the same carrier.

	ssb-MeasurementTimingConfiguration
Indicates the SMTC which can be used to search for SSB of the cell for which the message is included. When the message is included in "Served NR Cell Information" (see TS 36.423 [37]), "Served Cell Information NR" (see TS 38.423 [35]), or "Served Cell Information" (see TS 38.473 [36]), the timing is based on the cell for which the message is included. When the message is included in "NR Neighbour Information" (see TS 36.423 [37]), or "Served Cell Information" (see TS 38.423 [35]), the timing is based on the cell indicated in the "Served NR Cell Information" or "Served Cell Information NR" with which the "NR Neighbour Information" or "Neighbour Information NR" is provided. When the message is included in "CU to DU RRC Information", the timing is based on the cell indicated by SpCell ID with which the message is included.

	ssb-PositionQCL-Common
Indicates the QCL relationship between SS/PBCH blocks for the SSB on the ARFCN indicated by carrierFreq and using the SCS indicated by ssbSubcarrierSpacing.

	ss-RSSI-Measurement
Provides the configuration which can be used for RSSI measurements of the cell for which the message is included.



	MeasurementTimingConfiguration field descriptions

	campOnFirstSSB
Value true indicates that the SSB indicated in the first instance of MeasTiming in the measTiming list can be used for camping and for a PCell configuration (i.e. in spCellConfigCommon of the masterCellGroup).

	csi-RS-CellMobility
Indicates the CSI-RS configuration of the cell for which this message is included. The timing of the CSI-RS resources is based on the SSB indicated by refSSBFreq.

	csi-RS-SubcarrierSpacing
Indicates the subcarrier spacing of the CSI-RS resources included in csi-rs-CellMobility.

	measTiming
A list of SMTC information, SSB RSSI measurement information and associated NR frequency exchanged via EN-DC X2 Setup, EN-DC Configuration Update, Xn Setup and NG-RAN Node Configuration Update procedures, or F1 messages between gNB DU and gNB CU.

	physCellId
Physical Cell Identity of the SSB on the ARFCN indicated by carrierFreq.

	psCellOnlyOnFirstSSB
Value true indicates that only the SSB indicated in the first instance of MeasTiming in the measTiming list can be used for a PSCell configuration (i.e. in spCellConfigCommon of the secondaryCellGroup).

	ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]).




	Conditional Presence
	Explanation

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



End of change

