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1	Introduction
The RRC CR after RAN1#109bis was agreed in R2-2003880.
In this contribution, we provide additional correction to the SSB configuration for NR positioning
2	SSB configuration
2.1	SMTC
SSB configuration currently capture SMTC as follows.
	SSB-Configuration-r16  ::=          SEQUENCE {
    carrierFreq-r16                     ARFCN-ValueNR,
    halfFrameIndex-r16                  ENUMERATED {zero, one},
    ssbSubcarrierSpacing-r16            SubcarrierSpacing,
    ssb-periodicity-r16                 ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 }   OPTIONAL, -- Need S
    smtc-r16                            SSB-MTC                                                            OPTIONAL, -- Need S
    sfn-Offset-r16                      INTEGER (0..maxNrofFFS-r16),
    sfn-SSB-Offset-r16                  INTEGER (0..15),
    ss-PBCH-BlockPower-r16              INTEGER (-60..50)                                                  OPTIONAL  -- Cond Pathloss
}



In RAN1 agreement in RAN1#99 and LS [2], SMTC is configured per SSB frequency. However currently SMTC is provided per SSB cell with all the remaining information to identify the SSB timing available. The use of SMTC is questionable.
	Agreement:
· For SRS for positioning, if the spatialRelationInfo or pathlossReferenceRS indicates an SSB, the following information can be provided for the indicated SSB:
· PCI of the cell
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with values: ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values: {0,1,2,…15}
· Smtc per SSB frequency layer with values : SSB-MTC 
· SFN0 Offset per physical cell ID: Time offset of the SFN0 slot0 of a given cell with respect to the serving Pcell.
· SSB Index
· SS-PBCH-BlockPower (at least when SSB is used as pathlossReferenceRS for an SRS)
· Note: SSB frequency layer is determined by ssbFrequency and ssbSubcarrierSpacing
· Note: RAN1 assumes that the above information is indicated in RRC



In addition, procedure-wise there is no description on how UE measures/searches SSB in this SMTC, nor is there any field description of SMTC, although the need code is Need S.
Third, RAN4 agreed that UE is not required to perform additional SSB measurement that serves as PRS QCL source reference signal, which we believe should be extended as well to spatial relation and pathloss reference for SSB.
Therefore, we think SMTC in SSB-Configuration should at least be fixed.
· First if SMTC is provided per cell, it should be that the UE expects the SMTC to be the same for SSB-Cells sharing the same SSB ARFCN.
· Second we assume that if SMTC is provided, there is no need to provide the additional fields
· halfFrameIndex-r16
· ssb-periodicity-r16
· sfn-Offset-r16
· sfn-SSB-Offset-r16
· A field description should be added for receiving SMTC, as we think there is no need to add procedure text in 5.5.2.1 and 5.5.2.10, as it is not supposed to have any RRM impact.
Proposal 1: Add a field ssb-Timing with a CHOICE structure: the two alternatives within the CHOICE structure are either full timing information or smtc configuration
· for SMTC, the configuration is the same as the other SMTC configuration
· for fullSSB-Timing, configuration includes the halfFrameIndex, ssbPeriodicity, sfn-Offset, and sfn-SSB-Offset in the previous SSB-Configuration. 
	SSB-Configuration-r16  ::=          SEQUENCE {
    ssb-Freq-r16                         ARFCN-ValueNR, 
ssb-SubcarrierSpacing-r16            SubcarrierSpacing,
ssb-Timing                         CHOICE {
    smtc-r16                            SSB-MTC,
    fullSSB-Timing                        SEQUENCE {
            halfFrameIndex-r16                  ENUMERATED {zero, one},
            ssbPeriodicity-r16                  ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 }   OPTIONAL, -- Need S
            sfn-Offset-r16                      INTEGER (0..maxNrofFFS-r16),
            sfn-SSB-Offset-r16                  INTEGER (0..15)
        },
    },
    ss-PBCH-BlockPower-r16              INTEGER (-60..50)                                                  OPTIONAL  -- Cond Pathloss
}


	SSB-Configuration field descriptions

	ssbFreq
Indicates the frequency of the SSB

	ssbSubcarrierSpacing
Indicates the subcarrier spacing of the SSB

	smtc
Indicates the SMTC for the UE to measure SSB. UE may measure the SSB with its best effort, but UE is not required to do so. UE expects the same smtc for the SSB-Configuration with the same ssb-Freq.

	fullTimeInfo
Indicates the full timing information of the SSB
-    halfFrameIndex indicates whether SSB is in the first half or the second half of the frame. Value zero indicates the first half and value 1 indicates the second half
-    ssbPeriodicity indicates the periodicity of the SSB
-    sfn-Offset indicates the SFN #0 offset between the target SSB and the serving cell
-    sfn-SSB-Offset indicates the 4 LSBs of the SFN of the cell in which SSB is transmitted

	ssb-PBCH-BlockPower
Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission, see TS 38.213 [13], clause 7.






2.2	SFN offset
Currently SFN offset in SSB-Configuration still has FFS. We propose to fix that following the current LPP specification.
[bookmark: _Hlk32318578]	nr-DL-PRS-SFN0-Offset-r16		SEQUENCE {
[bookmark: _Hlk34329428]		sfn-Offset-r16					INTEGER (0..1023),
		integerSubframeOffset-r16		INTEGER (0..9)					OPTIONAL	-- Need OP
	}	OPTIONAL,

Proposal 2: Change the SFN offset SSB-Configuration according to the LPP spec.
SSB-Configuration-r16  ::=          SEQUENCE {
    carrierFreq-r16                     ARFCN-ValueNR,
    halfFrameIndex-r16                  ENUMERATED {zero, one},
    ssbSubcarrierSpacing-r16            SubcarrierSpacing,
    ssb-periodicity-r16                 ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2,spare1 }   OPTIONAL, -- Need S
    smtc-r16                            SSB-MTC                                                            OPTIONAL, -- Need S
    sfn0-Offset-r16                      INTEGER (0..maxNrofFFS-r16),SEQUENCE {
		sfn-Offset-r16					INTEGER (0..1023),
		integerSubframeOffset			INTEGER (0..9)				OPTIONAL	-- Need S
	}	OPTIONAL,
    sfn-SSB-Offset-r16                  INTEGER (0..15),
    ss-PBCH-BlockPower-r16              INTEGER (-60..50)                                                  OPTIONAL  -- Cond Pathloss
}

2.3	Field description
The field description for SSB-Configuration is missing. We suggest to add.
Proposal 3: Add field description for SSB-Configuration IE.

3	Conclusions
In this document, we provide our views on correction of stage-2 specification. We have the following proposals.
Proposal 1: Add a field ssb-Timing with a CHOICE structure: the two alternatives within the CHOICE structure are either full timing information or smtc configuration
· for SMTC, the configuration is the same as the other SMTC configuration
· for fullSSB-Timing, configuration includes the halfFrameIndex, ssbPeriodicity, sfn-Offset, and sfn-SSB-Offset in the previous SSB-Configuration. 
Proposal 2: Change the SFN offset SSB-Configuration according to the LPP spec.
Proposal 3: Add field description for SSB-Configuration IE.
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