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1
Introduction
RAN2 specifications allow a cell to broadcast several SSBs at different frequencies. From a UE point of view those SSBs can have different PCI. However RAN3 signalling (on Xn for example) does not allow such flexibility. 
2
Discussion
2.1
Multiple SSBs per cell

In [1], Annex B Multiple SSBs in a carrier , it is explained that a cell can broadcast several SSB within a carrier. For example a cell can broadcast two SSBs: 

· SSB1 for the initial BWP

· SSB2 for other BWP (with dedicated configuration to the UE), at a different frequency.
There is no restriction in RRC specifications for the choice of PCI for SSB from different frequencies. The SSB will be considered as different “cells” for measurement report with same PCI or not.

2.2
Signalling

The information about the served cells in XnAP [2] are in the IE “Served Cell Information NR” (see Annex below). This IE includes a RAN2-defined RRC inter-node MeasurementTimingConfiguration message which includes SSBs information. In this inter-node message several SSBs can be signalled, together with their frequency location, SMTC, SCS etc…
However, it is not possible to signal their PCI. PCI is given in TS 38.423 once per cell. This creates a limitation in the network planning because all the SSBs of the same cell must have the same PCI if the information shall be usable for e.g. configuration of UE measurements.
Proposal 1: Allow in Xn signalling to have different SSBs with different PCI.

RAN2, however defined a CD-SSB (Cell Defining SSB) for a cell. This one is unique per cell; it defines the cell by carrying the RMSI. In the current specifications it is not possible to identify the CD-SSB on Xn when several SSB are signalled.

Proposal 2: CD-SSB is identified in the list of SSBs transferred over Xn.
Because the IE is defined in RAN2 RRC specifications, we suggest to liaise RAN2 in order to make the corresponding changes.

Proposal 3: Send an LS to RAN2 to adapt the signalling as per proposal 1 and 2.
3
Conclusion
We have made the following proposals:

Proposal 1: Allow in Xn signalling to have different SSBs with different PCI.

Proposal 2: CD-SSB is identified in the list of SSBs

Proposal 3: Send an LS to RAN2 to adapt the signalling as per proposal 1 and 2
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Annex 1: Extract of TS 38.423 v15.1.0
9.2.2.11
Served Cell Information NR
This IE contains cell configuration information of an NR cell that a neighbouring NG-RAN node may need for the Xn AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NR-PCI
	M
	
	INTEGER (0..1007, …)
	NR Physical Cell ID

	NR CGI
	M
	
	9.2.2.7
	

	TAC
	M
	
	9.2.2.5
	Tracking Area Code

	RANAC
	O
	
	RAN Area Code

9.2.2.6
	

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs

	>PLMN Identity
	M
	
	9.2.2.4
	

	CHOICE NR-Mode-Info
	M
	
	
	

	>FDD
	
	
	
	

	>>FDD Info
	
	1
	
	

	>>>UL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	

	>>>DL NR Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	

	>>>UL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	

	>>>DL Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	

	>TDD
	
	
	
	

	>>TDD Info
	
	1
	
	

	>>>Frequency Info
	M
	
	NR Frequency Info

9.2.2.19
	

	>>>Transmission Bandwidth
	M
	
	NR Transmission Bandwidth

9.2.2.20
	

	Measurement Timing Configuration
	M
	
	OCTET STRING
	Contains the MeasurementTimingConfiguration inter-node message for the served cell, as defined in TS 38.331 [10].

	SSB SCS
	M
	
	ENUMERATED (scs15, scs30, scs120, scs240, …)
	The values scs15, scs30, scs120, scs240 correspond to the sub-carrier spacing as specified in TS 38.104 [24].

	Connectivity Support
	M
	
	9.2.2.28
	


	Range bound
	Explanation

	maxnoofBPLMNs
	Maximum no. of broadcast PLMNs by a cell. Value is 12.


Annex 2: Extract of TS 38.331 v15.3.0
–
MeasurementTimingConfiguration
The MeasurementTimingConfiguration message is used to convey assistance information for measurement timing between master eNB and secondary gNB.

Direction: en-gNB to eNB, eNB to en-gNB, 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                    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,

    ...

}

-- TAG-MEASUREMENT-TIMING-CONFIGURATION-STOP

-- ASN1STOP

	MeasurementTimingConfiguration field descriptions

	measTiming

A list of SMTC information, SSB RSSI measurement information and associated NR frequency that SN informs MN via EN-DC X2 Setup and EN-DC Configuration Update procedures, or F1 messages from gNB DU to gNB CU.


