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1 Introduction
In this contribution, we discuss handling of SSB information in the MeasurementTimingConfiguration.

2 Discussion
The MeasurementTimingConfiguration message is used to convey assistance information for measurement timing. In RAN2 Ad hoc 1807 meeting, SSB subcarrier spacing is added to measTiming. The MeasurementTimingConfiguration inter-node message allows configuring SSB-based measurements for neighbour cells.
SS/PBCH Blocks are divided into two categories: Cell Defining SS/PBCH Blocks (CD-SSBs) and non-Cell Defining SS/PBCH Blocks (non-CD SSBs). CD-SSB refers to an SSB with an RMSI associated.

For UE in Idle mode, non-CD SSBs cannot be used for initial access. Therefore, Idle UE only measures CD-SSBs and can perform cell reselection based on the measurement results.

Observation 1: The network needs to only broadcast frequency of CD-SSB in SI, not others since Idle UEs cannot use them for reselection.
For UE in Connected mode, both CD-SSBs and non-CD SSBs are used for SSB-based measurements.
1) Motivations of measuring CD-SSBs of neighbour cells

The serving cell can configure UE to measure CD-SSBs for mobility reasons. For example, if a neighbour cell is found to have good quality and is suitable to be target cell, the network can handover the UE to this cell and UE performs initial access via CD-SSB. CD-SSB can also be used for PSCell/SCell addition and the decisions can be based on the measurement results of the CD-SSB.
2) Motivations of measuring non-CD SSBs of neighbour cells

In TS 38.300 [1], it is specified that “A PCell is always associated to a CD-SSB located on the synchronization raster”. However, there is no such restriction to PSCell, and PSCell/SCell addition does not require an associated CD-SSB. Measurement results of non-CD SSBs can be used for PSCell/SCell addition. According to TS 38.370 [2], in EN-DC scenarios, it is up to SN to decide the PSCell and other SCG SCells. However, MN can configure inter-RAT measurements and provide candidate cells for SN, which are carried in the field candidateCellInfoListMN in the inter-node message CG-ConfigInfo [3]. For NR-NR DC and NE-DC, there have not been corresponding agreements yet, but we cannot exclude the possibility of MN configuring measurements based on non-CD SSBs of SN.
Observation 2: For PSCell/SCell addition purposes, the network configures measurements with non-CD SSBs.
As a result, both CD-SSBs and non-CD SSBs need to be exchanged in the inter-node message.
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Figure 1 Exchange of CD-SSB and non-CD SSB
According to TS 36.423 [4] and TS 38.423 [5], during EN-DC X2 setup, EN-DC configuration update, Xn setup and NG-RAN node configuration update procedures, NR-CGI is carried and SSB related information is carried in a container which contains the MeasurementTimingConfiguration inter-node message as defined in TS 38.331. It is captured in TS 38.300 [1] that a CD-SSB has a unique NCGI:

	Within the frequency span of a carrier, multiple SSBs can be transmitted. The PCIs of those SSBs do not have to be unique, i.e. different SSBs can have different PCIs. However, when an SSB is associated with an RMSI, the SSB corresponds to an individual cell, which has a unique NCGI (see subclause 8.2). Such an SSB is referred to as a Cell-Defining SSB (CD-SSB). A PCell is always associated to a CD-SSB located on the synchronization raster.


Therefore, the NG-CGI in the X2/Xn interface corresponds to CD-SSB. From our perspective, non-CD SSBs have to be associated to the CD-SSB and carried together in the container. That also explains why currently in MeasurementTimingConfiguration inter-node message in TS 38.331, there is a list of SSBs instead of only one SSB.
MeasurementTimingConfiguration ::=



SEQUENCE {


criticalExtensions



CHOICE {



c1







CHOICE{




measTimingConf




MeasurementTimingConfiguration-IEs,




spare3 NULL, spare2 NULL, spare1 NULL


},



criticalExtensionsFuture

SEQUENCE {}


}

}

MeasurementTimingConfiguration-IEs ::=
SEQUENCE {


measTiming







MeasTimingList






OPTIONAL,


nonCriticalExtension




SEQUENCE {}







OPTIONAL
}

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

MeasTiming ::= SEQUENCE {


frequencyAndTiming





SEQUENCE {



carrierFreq







ARFCN-ValueNR,

 

ssbSubcarrierSpacing





SubcarrierSpacing,



ssb-MeasurementTimingConfiguration

SSB-MTC,



ss-RSSI-Measurement





SS-RSSI-Measurement




OPTIONAL

}



















OPTIONAL,


...

}

Proposal 1: RAN2 confirms the understanding that to exchange non-CD SSBs via X2/Xn interface, non-CD SSBs have to be associated with a CD-SSB.
Observation 3: During X2/Xn setup or configuration update procedures, the network receives a list of SSBs without any way to know which SSB is CD and which is not.
As a result, when exchanging SSB related information, it should be pointed out whether an SSB is CD-SSB or non-CD SSB. Otherwise the target node cannot recognize the type of SSB.
Proposal 2: An indication is added to point out the type of SSB (CD-SSB or non-CD SSB).

A corresponding CR is provided in [6].
3 Conclusion

In this document, we discuss including SSB type information in MeasurementTimingConfiguration and make the following proposals:
Observation 1: The network needs to only broadcast frequency of CD-SSB in SI, not others since Idle UEs cannot use them for reselection.
Observation 2: For PSCell/SCell addition purposes, the network configures measurements with non-CD SSBs.
Observation 3: During X2/Xn setup or configuration update procedures, the network receives a list of SSBs without any way to know which SSB is CD and which is not.
Proposal 1: RAN2 confirms the understanding that to exchange non-CD SSBs via X2/Xn interface, non-CD SSBs have to be associated with a CD-SSB.
Proposal 2: An indication is added to point out the type of SSB (CD-SSB or non-CD SSB).
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