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1	Introduction
RAN3 has sent a liaison to RAN2 in [1] about the opportunity to add PCI for each SSB that is exchanged on X2 or Xn interface. This contribution presents the current state the specification on the subject and makes a proposal on the way forward.
2	Synchronization Signal and PBCH block (SSB)
The Synchronization Signal and PBCH block (SSB) is described in 38.300[2] and 38.202[3]. It consists of primary and secondary synchronization signals (PSS, SSS), and PBCH carrying MIB. The periodicity of the SSB can be configured by the network.
SSB can be associated with RMSI (SIB1) or not. If it is, it is called CD-SSB and defines a Cell [2].
Observation 1: Network can broadcast SSB and CD-SSB
The network can configure the UE to measure neighbouring SSBs as described in [4], section 5.5.2. When configured for measurement, the UE does not make the difference between SSB and CD-SSB.
Observation 2: UE can measure SSB and CD-SSB
The UE measurements are then used by the serving gNB to decide the UE mobility. It can be based on the measurement on a CD-SSB or on a non-CD SSB.
For the purpose of measurement configuration and report, the SSB are identified by their frequency and their PCI. Within a frequency, the PCI must be different to distinguish the SSBs, but this is not the case for SSB belonging to different frequencies. The stage 2 ([2]) says: 
	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.



Observation 3: SSB in the same frequency must have different PCI, but it is not necessary for Interfrequency. 
 In 38.423 [5], the signalling allows gNB to exchange information about their serving cells. Among those information is the list of SSB that they are transmitting. (section 9.2.2.11 in Annex 1). The signaling of the list of SSB itself is described in 38.331[4] in the inter node message “MeasurementTimingConfiguration”. (see Annex 2)
Observation 4: Xn allows the gNB to exchange the SSB of their cells
However, in the current version, the PCI of the cell is only signaled in the 38.423 part and allows only to signal one PCI. The IE MeasurementTimingConfiguration does not allow the signaling of PCI per SSB, even if it allows the signaling of their frequency.
Observation 5: The PCI of the SSB is not present in the current signalling, same PCI is assumed for all of them.

When UE reports a SSB measurement (PCI and frequency), the controlling gNB needs to know to which Cell(s) it belongs in order to prepare the Handover. The inclusion of PCI info in the MeasurementTimingConfiguration will allow the source gNB to build a Neighbor Relation Table with this information.
Also, if the controlling gNB knows which PCI are broadcasted by the neighboring cells, it can configure the UE measurement with the known list of neighbor PCI.
Based on those considerations, we think that it is relevant to correct this and add the possibility to signal the PCI in the IE MeasurementTimingConfiguration for each SSB.
[bookmark: _Hlk528592215]Proposal 1: add PCI for each SSB in the MeasurementTimingConfiguration message.
With this functionality, a gNB can receive all the SSB that are broadcasted by the cells controlled by neighbor gNB. With this information, the gNB can know what PCI may be received from UE measurement result via configured SMTC in measurement object.
[bookmark: _Hlk528592142]We provide a CR in [6] to add PCI for each SSB in MeasurementTimingConfiguration message.
If proposal 1 can be agreed, a draft reply LS to RAN3 can be found in [7] to inform RAN3 of RAN2’s agreements.  
4	Conclusion
In this document we have made the following comments and proposal. We respectfully ask RAN2 to consider and agree and them.
Observation 1: Network can broadcast SSB and CD-SSB
Observation 2: UE can measure SSB and CD-SSB
Observation 3: SSB in the same frequency must have different PCI, but it is not necessary for Interfrequency. 
Observation 4: Xn allows the gNB to exchange the SSB of their cells
Observation 5: The PCI of the SSB is not present in the current signalling, same PCI is assumed for all of them.
[bookmark: _GoBack]Proposal 1: add PCI for each SSB in the MeasurementTimingConfiguration message.
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Annex 1: XnAP extract
[bookmark: _Toc525566992]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
	



Annex 2: MeasurementTimingConfiguration  

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

[bookmark: _Hlk516060917]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.









