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	Reason for change:
	Based on RAN1 LS (R1-2310566), RAN1 made the following agreements:
	•	For RedCap UE in TDD, the NW ensures that the NCD-SSB time domain location is a subset of the time domain location of CD-SSB.


In 38.331, we introduced ssb-TimeOffset to indicate the time offset between NCD-SSB and CD-SSB, the value range is shown below:
    ssb-TimeOffset-r17              ENUMERATED { ms5, ms10, ms15, ms20, ms40, ms80, spare2, spare1 }      OPTIONAL,   -- Need S
According to the latest RAN1 agreement, in TDD scenario, either the network does not configure ssb-TimeOffset for NCD-SSB (means 0ms time offset is applied), or network configures ssb-TimeOffset to ensure NCD-SSB time domain location is a subset of the time domain location of CD-SSB.  For different cases, the allowed/disallowed values are summarized in below table:
	Periodicity of CD-SSB (ms)
	ssb-TimeOffset (ms)

	
	Allowed values
	Disallowed values

	5
	5, 10, 15, 20, 40, 80
	null

	10
	10, 20, 40, 80
	5, 15

	20
	20, 40, 80
	5, 10, 15

	40
	40, 80
	5, 10, 15, 20

	80
	80
	5, 10, 15, 20, 40

	160
	ssb-TimeOffset cannot be configured. 


So, the field description of ssb-TimeOffset can be updated to capture the RAN1 agreements. 

	
	

	Summary of change:
	   Add below sentence to the field description of ssb-TimeOffset.
In TDD, if this field is configured, the network ensures the time domain location of NCD-SSB is a subset of the time domain location of serving cell’s CD-SSB.

Impact analysis
Impacted 5G architecture options:
NR SA

Impacted functionality:
NCD-SSB configuration

Inter-operability:
· If the network is implemented according to the CR and the UE is not, there is no inter-operability issue. 
· If the UE is implemented according to the CR and the network is not, if the network configures NCD-SSB ssb-TimeOffset in which not overlapped with CD-SSB in time domain, the UE behaviour is unclear when UL channels (e.g. RO) collides with NCD-SSB but not CD-SSB. 


	
	

	Consequences if not approved:
	If the network configures NCD-SSB ssb-TimeOffset in which not overlapped with CD-SSB in time domain, the UE behaviour is unclear when UL channels (e.g. RO) collides with NCD-SSB but not CD-SSB.
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The IE NonCellDefiningSSB is used to configure a NCD-SSB to be used while the UE operates in a RedCap-specific initial BWP or dedicated BWP.
NonCellDefiningSSB information element
-- ASN1START
-- TAG-NONCELLDEFININGSSB-START

NonCellDefiningSSB-r17 ::=      SEQUENCE {
    absoluteFrequencySSB-r17        ARFCN-ValueNR,
    ssb-Periodicity-r17             ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }       OPTIONAL,   -- Need S
    ssb-TimeOffset-r17              ENUMERATED { ms5, ms10, ms15, ms20, ms40, ms80, spare2, spare1 }      OPTIONAL,   -- Need S
    ...
}

-- TAG-NONCELLDEFININGSSB-STOP
-- ASN1STOP

	NonCellDefiningSSB field descriptions

	absoluteFrequencySSB
Frequency of the NCD-SSB. The network configures this field so that the SSB is within the bandwidth of the BWP configured in BWP-DownlinkCommon.

	ssb-Periodicity
The periodicity of this NCD-SSB. The network configures only periodicities that are larger than the periodicity of serving cell's CD-SSB. If the field is absent, the UE applies the SSB periodicity of the CD-SSB (ssb-periodicityServingCell configured in ServingCellConfigCommon or ServingCellConfigCommonSIB).

	ssb-TimeOffset
The time offset between CD-SSB of the serving cell and this NCD-SSB. Value ms5 means the first burst of NCD-SSB is transmitted 5ms later than the first burst of CD-SSB transmitted after the first symbol of SFN=0 of the serving cell, value ms10 means the first burst of NCD-SSB is transmitted 10ms later than the first burst of CD-SSB transmitted after the first symbol in SFN=0 of the serving cell, and so on. In TDD, if this field is configured, the network ensures the time domain location of NCD-SSB is a subset of the time domain location of serving cell’s CD-SSB. If the field is absent, RedCap UE considers that the time offset between the first burst of CD-SSB transmitted in the serving cell and the first burst of this NCD-SSB transmitted is zero.
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