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1. Introduction
This issue had been discussed in last RAN3#107bis-e meeting [1], summary of the CB discussion could be seen in [3]; there is also one related discussion paper in [2], this paper tried to have further clarifications on the potential scenario, some proposals were suggested.
2. Discussion
2.1 Background

The issue was triggered by RAN2’s spec that absence of TAC for a logic cell is considered that a this cell could be consider being used as SCell only, see below from 38.331:

	trackingAreaCode

Indicates Tracking Area Code to which the cell indicated by cellIdentity field belongs. The absence of the field indicates that the cell only supports PSCell/SCell functionality (per PLMN).


With RAN2’s definition, we could see that the presence of this TAC IE is used to indicate to a certain UE (associated with a certain PLMN) whether a cell could be camped on and initiate service or could only be operated in PSCell/SCell. The subsequent issue following this definition is, where such info should be conveyed over interface between network nodes, including F1/Xn/X2/NG, obviously, there is no need to involve E1.
Issue: where such info, indication of PScell/Scell only operation over Uu interface, should be conveyed over ground interface.
Another relative issue is, as discussed in [3] that for RAN sharing, there might the case the shared base station may only be operated as a secondary node for a certain PLMN involved in sharing but as a fully operated node (NSA&SA) for another sharing part, which could be achieved configuring cellreservedforoperatoruse IE for a certain PLMN. But, it seems that this could also be achieved w/o broadcasting TAC for a certain PLMN.
The rest of the paper will try to analyze this issue, taking each interface into account.
2.2 Discussion

2.2.1 If the presence of TAC over Uu should be known over ground interfaces
· Question - 1: if such info are needed over F1/Xn/X2/NG
As indicated in [1] that the AMF (via NG) and peer NG-RAN nodes (via) Xn would benefit from respective knowledge, and there are similar analysis about the possible benefits in [2], for example, this cell could only be operated in PSCell/SCell only mode, thus this cell could not be configured as HO target cell, with such info, mis-operation, e.g. unnecessary HO could be avoided.
Observation 1: Availability of such info over ground interface would be beneficial, e.g. unnecessary HO could be avoided.
Then the next question, if such info were already available at AMF or peer NG-RAN nodes.
· Question - 2: if such info were already available at AMF or peer NG-RAN nodes
· F1 impact analysis
When we check F1 spec, actually for the “Served Cell Information” IE, it is just a copy/paste of radio interface, see below for 38.331 and 38.473 respectively:
38.331

PLMN-IdentityInfoList ::=               SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=                   SEQUENCE {

    plmn-IdentityList                       SEQUENCE (SIZE (1..maxPLMN)) OF PLMN-Identity,

    trackingAreaCode                        TrackingAreaCode                                            OPTIONAL,       -- Need R

    ranac                                   RAN-AreaCode                                                OPTIONAL,       -- Need R

    cellIdentity                            CellIdentity,

    cellReservedForOperatorUse              ENUMERATED {reserved, notReserved},

    ...,

38.473
	Broadcast PLMN Identity Info List
	
	0..<maxnoofBPLMNsNR-1>

	>PLMN Identity List
	M
	

	>Extended PLMN Identity List
	O
	

	>5GS-TAC
	O
	

	>NR Cell Identity
	M
	

	>RANAC
	O
	


Since in F1 it is a pure copy/paste from Uu interface, gNB-CU is aware that the TAC is not broadcasted over radio if the IE 5GS-TAC is optional.
Observation 2: For F1, gNB-CU is aware whether the TAC is broadcasted over not according to the presence of the IE 5GS-TAC
We may just need to have some clarifications to F1 so that spec contexts are aligned between F1 and Uu.

Proposal 1: For F1, agree to have some clarifications so that spec contexts are aligned between F1 and Uu.
· Xn impact analysis

Things are a bit different over Xn interface, since TAC for NR cell is mandatory, see below IE Served Cell Information NR:
	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>

	>>PLMN Identity
	M
	

	>TAC
	M
	

	>NR Cell Identity
	M
	

	>RANAC
	O
	


Now we see a tricky point here is, if TAC is not included in F1 SETUP REQUEST message, where gNB-CU should get the TAC information so that it could include it in the Xn SETUP REQUEST message to the peer node? The further point is obvious, based on observation 1, it would be beneficial for the peer node to know whether TAC is broadcasted or not. 

Actually current spec already allowed this from RAN2 spec point of view, since UE would report what broadcasted over radio when performing measurement report according to the measurement configuration ordered by network, see below measurement configuration and measurement report. Here we could see, if UE is configured to report CGI (with IE ReportCGI) configured, UE will report everything broadcasted and include in the IE CGI-InfoNR.
ReportConfigNR ::=                          SEQUENCE {

    reportType                                  CHOICE {

        periodical                                  PeriodicalReportConfig,

        eventTriggered                              EventTriggerConfig,

        ...,

        reportCGI                                   ReportCGI,
        reportSFTD                                  ReportSFTD-NR,

        condTriggerConfig-r16                       CondTriggerConfig-r16,

        cli-Periodical-r16                          CLI-PeriodicalReportConfig-r16,

        cli-EventTriggered-r16                      CLI-EventTriggerConfig-r16

}
}

MeasResultNR ::=                        SEQUENCE {

    physCellId                              PhysCellId                                                                  OPTIONAL,

    measResult                              SEQUENCE {

        cellResults                             SEQUENCE{

            resultsSSB-Cell                         MeasQuantityResults                                                 OPTIONAL,

            resultsCSI-RS-Cell                      MeasQuantityResults                                                 OPTIONAL

        },

        rsIndexResults                          SEQUENCE{

            resultsSSB-Indexes                      ResultsPerSSB-IndexList                                             OPTIONAL,

            resultsCSI-RS-Indexes                   ResultsPerCSI-RS-IndexList                                          OPTIONAL

        }                                                                                                               OPTIONAL

    },

    ...,

    [[

    cgi-Info                                CGI-InfoNR                                                                    OPTIONAL

]]
}

Another option is to directly introduce a new indication IE over Xn, as proposed in [1], but this requires additional spec impacts which would bring additional complexity.
Observation 3: With measurement procedure over radio interface, RAN could learn whether TAC is broadcasted or not for a certain cell, while an explicit indication over Xn requires additional spec impacts which would bring additional complexity.

· NG impact analysis
For NG, the basic point here is, there is no cell specific info during NG SETUP process, while the info discussed here is cell specific, thus we think there is no need to introduce this over NG interface. In addition, when a paging request comes at RAN, RAN node could do filtering accordingly, so there is no need to touch NG. 
Observation 4: For NG, there is no cell specific info during NG SETUP process, thus there is no need to include such cell specific info in NG.
· X2 impact analysis

Here we would also like to discuss potential X2 impacts, the main issue for X2 is, since eNB knows that all NR cells carried over X2 are for NSA operation, but a scenario is valid that inter-system handover from EN-DC to SA is allowed during which gNB is changed from en-gNB to serving gNB, thus the only question here is, the HO should not be performed if TAC for that cell is not broadcasted at NR side.

With this understanding, the next question is similar as described in observation 3, i.e. if measurement procedure in LTE could allow UE to report the NR cell info, the answer is yes, see below IE definition from 36.331:
CGI-InfoNR-r15 ::=




SEQUENCE {


plmn-IdentityInfoList-r15


PLMN-IdentityInfoListNR-r15


OPTIONAL,


frequencyBandList-15



MultiFrequencyBandListNR-r15

OPTIONAL,


noSIB1-r15






SEQUENCE {



ssb-SubcarrierOffset-r15



INTEGER (0..15),



pdcch-ConfigSIB1-r15




INTEGER (0..255)


}

















OPTIONAL,


...

}
PLMN-IdentityInfoListNR-r15 ::=

SEQUENCE (SIZE (1..maxPLMN-NR-r15)) OF PLMN-IdentityInfoNR-r15

PLMN-IdentityInfoNR-r15 ::=


SEQUENCE {


plmn-IdentityList-r15



PLMN-IdentityListNR-r15,


trackingAreaCode-r15



TrackingAreaCodeNR-r15


OPTIONAL,


ran-AreaCode-r15




RAN-AreaCode-r15



OPTIONAL,


cellIdentity-r15




CellIdentityNR-r15

}
Observation 5: For X2, similar as Xn, with measurement procedure over radio interface, RAN could learn whether TAC is broadcasted or not for a certain NR cell
Take the analysis above into account, we think there is no need to introduce explicit indication over X2/Xn/NG.
Proposal 2: For Xn/NG/X2, agree not to introduce explicit indication about the presence of TAC.
Corresponding clarification CRs to 38.473 are referred to [4].
2.2.2 If the presence of cellreservedforoperatoruse over Uu should be known over ground interfaces
 As it was discussed in [3] that the IE cellReservedForOperatorUse configured for each PLMN is missing in current X2/Xn/F1, but in NR, the current mechanism of reporting CGI supports a full set reporting of PLMN-IdentityInfo, while in LTE, as we could see above extracted from 36.331, this IE is not included in the CGI-InfoNR-r15 IE, i.e. with reporting CGI mechanism, peer gNBs over Xn could learn this cellReservedForOperatorUse info for a NR cell, but eNB and gNB over Xn could not. Similarly, in F1, this IE is also missing.
Observation 6: The info of cellReservedForOperatorUse for a cell is not available between eNB and gNB over X2 and Xn, and is also missing over F1.
As already analyzed in [3] that, we think this IE should be knows between peer nodes, the main motivation is similar, e.g., if a cell is reserved for operator use, this cell could not be considered as HO target, or EN-DC could not be configured under RAN sharing case. 

Proposal 3: It is proposed to include the IE cellReservedForOperatorUse for each PLMN in Served Cell Information for NR over Xn/X2/F1 interface.
Corresponding stage 3 clarifications are referred to [5][6] [7].
4. Conclusion
Based on the discussion in this paper, we have the following observations for the group to discuss, and some suggestions were proposed.
Observation 1: Availability of such info over ground interface would be beneficial, e.g. unnecessary HO could be avoided.
Observation 2: For F1, gNB-CU is aware whether the TAC is broadcasted over not according to the presence of the IE 5GS-TAC
Observation 3: With measurement procedure over radio interface, RAN could learn whether TAC is broadcasted or not for a certain cell, while an explicit indication over Xn requires additional spec impacts which would bring additional complexity.

Observation 4: For NG, there is no cell specific info during NG SETUP process, thus there is no need to include such cell specific info in NG.

Observation 5: For X2, similar as Xn, with measurement procedure over radio interface, RAN could learn whether TAC is broadcasted or not for a certain NR cell
Observation 6: The info of cellReservedForOperatorUse for an NR cell is not available between eNB and gNB over X2 and Xn, and is also missing over F1.
Proposal 1: For F1, agree to have some clarifications so that spec contexts are aligned between F1 and Uu.
Proposal 2: For Xn/NG/X2, agree not to introduce explicit indication about the presence of TAC.
Proposal 3: It is proposed to include the IE cellReservedForOperatorUse for each PLMN in Served Cell Information for NR over Xn/X2/F1 interface.
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