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1 Introduction
This contribution addresses N011, N012, N013 and N014 issues raised in ASN.1 RIL.
2	Discussion 
[bookmark: _Toc20425946][bookmark: _Toc29321342][bookmark: _Toc36757086]The issues concern reporting of a cell id to the network, together with a PLMN identity. Currently, the association of the cell with a PLMN is vague, as SIB1 may contain up to 12 PLMN IDs. The plmn-IdentityList broadcast in SIB1 is used to configure a set of PLMN-IdentityInfoList elements. Each of those elements contains a list of one or more PLMN Identities. It is important to ensure the cell id reported back to the network is associated with the reported PLMN.
2.1	Existing PLMN-IdentityInfoList
The 38.331 defines PLMN-IdentityInfoList as follows: 

[bookmark: _Toc20426045][bookmark: _Toc29321441][bookmark: _Toc36757211]–	PLMN-IdentityInfoList
The IE PLMN-IdentityInfoList includes a list of PLMN identity information.
PLMN-IdentityInfoList information element
-- ASN1START
-- TAG-PLMN-IDENTITYINFOLIST-START

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},
    ...,
    [[
    iab-Support-r16                     ENUMERATED {true}                                               OPTIONAL       -- Need R
    ]]
}
-- TAG-PLMN-IDENTITYINFOLIST-STOP
-- ASN1STOP

The PLMN-IdentityInfoList is included in the CellAccessRelatedInfo IE of SIB1 to indicate cell access related information for this cell.
–	CellAccessRelatedInfo
The IE CellAccessRelatedInfo indicates cell access related information for this cell.
CellAccessRelatedInfo information element
-- ASN1START
-- TAG-CELLACCESSRELATEDINFO-START

CellAccessRelatedInfo   ::=         SEQUENCE {
    plmn-IdentityList                   PLMN-IdentityInfoList,
    cellReservedForOtherUse             ENUMERATED {true}     OPTIONAL,   -- Need R
    ...,
    [[
    cellReservedForFutureUse-r16    ENUMERATED {true}         OPTIONAL,   -- Need R
    npn-IdentityInfoList-r16        NPN-IdentityInfoList-r16  OPTIONAL    -- Need R
    ]]
}

-- TAG-CELLACCESSRELATEDINFO-STOP
-- ASN1STOP

	plmn-IdentityList
The plmn-IdentityList is used to configure a set of PLMN-IdentityInfoList elements. Each of those elements contains a list of one or more PLMN Identities and additional information associated with those PLMNs. A PLMN-identity can be included only once, and in only one entry of the PLMN-IdentityInfoList. The PLMN index is defined as b1+b2+…+b(n-1)+i for the PLMN included at the n-th entry of PLMN-IdentityInfoList and the i-th entry of its corresponding PLMN-IdentityInfo, where b(j) is the number of PLMN-Identity entries in each PLMN-IdentityInfo, respectively.



Observation 1: Each element of PLMN-IdentityInfoList contains a list of one or more PLMN Identities.

2.2	Existing CGI-Info-Logging

2.2.1 For EUTRA cell connected to 5GC

–	CGI-InfoEUTRALogging
The IE CGI-InfoEUTRALogging indicates EUTRA cell related information, which is reported by the UE as part of RLF reporting procedure.

	CGI-InfoEUTRALogging field descriptions

	cellIdentity-eutra-epc, cellIdentity-eutra-5GC
Unambiguously identify a cell within a PLMN and it belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

	plmn-Identity-eutra-epc, plmn-Identity-eutra-5GC
Identifies the PLMN of the cell as given by the first PLMN entry in the plmn-IdentityList in SystemInformationBlockType1.

	trackingAreaCode-eutra-epc, trackingAreaCode-eutra-5gc
Identifies the TAC as given by the first PLMN entry in the plmn-IdentityList in SystemInformationBlockType1.



2.2.2 For NR cell
[bookmark: _Hlk32224814]–	CGI-Info-Logging
The IE CGI-Info-Logging indicates the NR Cell Global Identifier (NCGI) for logging purposes (e.g. RLF report), the globally unique identity of a cell in NR.

	CGI-Info-Logging field descriptions

	cellIdentity
Unambiguously identify a cell within a PLMN and it belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

	plmn-Identity
Identifies the PLMN of the cell for the reported cellIdentity: the first PLMN-Identity in plmn-IdentityList in SIB1.



–	CGI-Info-LoggingDetailed
The IE CGI-Info-LoggingDetailed indicates the NR Cell Global Identifier (NCGI) for logging purposes (e.g. RLF report), the globally unique identity of a cell in NR.
	CGI-Info-LoggingDetailed field descriptions

	cellIdentity
Unambiguously identify a cell within a PLMN and it belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

	plmn-Identity
Identifies the PLMN of the cell for the reported cellIdentity: the first PLMN-Identity in plmn-IdentityList in SIB1.

	trackingAreaCode
Indicates Tracking Area Code to which the cell indicated by cellIdentity field belongs.



All three instances of the reports define:
· A cell identity is supposed to unambiguously identify certain cell 
· A PLMN identity

By taking the first entry of the PLMN from PLMN-IdentityInfoList, we do not achieve certainty that a cell reported back was for sure associated with the PLMN.
In NR, taking into account that different sharing PLMNs may broadcast different cell identities, it is essential to ensure the UE does not just report a PLMN identity from the first entry of PLMN-IdentityList (which can be still a list of PLMNs), but the one associated with the reported cell identity. 
We believe it should be clarified the two reported fields depend on each other.
Two of the reported instances (more detailed ones) contains also Tracking Area Code, to which the same reasoning applies.
Proposal 1: Cell, PLMNs, TAC identities definitions in CGI-InfoEUTRALogging, CGI-Info-Logging and CGI-Info-LoggingDetailed are aligned.

Proposal 2: cellIdentity-eutra-epc, cellIdentity-eutra-5GC (in CGI-InfoEUTRALogging), cellIdentity (in CGI-Info-Logging and in CGI-Info-LoggingDetailed) are defined as follows: 
Unambiguously identify a cell within the context of the PLMN. It belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

Proposal 3: plmn-Identity in CGI-InfoEUTRALogging  CGI-Info-Logging and CGI-Info-LoggingDetailed is defined as follows:
Identifies the PLMN of the cell for the reported cellIdentity; the first PLMN entry of  plmn-IdentityList (in SIB1) in the instance of PLMN-IdentityInfoList that contained the reported cellIdentity. 
Proposal 4: trackingAreaCode-eutra-epc, trackingAreaCode-eutra-5gc are defined as follows:
Indicates Tracking Area Code to which the cell indicated by cellIdentity-eutra-epc, cellIdentity-eutra-5GC belongs.

3	Conclusion
Proposal 1: Cell, PLMNs, TAC identities definitions in CGI-InfoEUTRALogging, CGI-Info-Logging and CGI-Info-LoggingDetailed are aligned.

Proposal 2: cellIdentity-eutra-epc, cellIdentity-eutra-5GC (in CGI-InfoEUTRALogging), cellIdentity (in CGI-Info-Logging and in CGI-Info-LoggingDetailed) are defined as follows: 
Unambiguously identify a cell within the context of the PLMN. It belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

Proposal 3: plmn-Identity in CGI-InfoEUTRALogging  CGI-Info-Logging and CGI-Info-LoggingDetailed is defined as follows:
Identifies the PLMN of the cell for the reported cellIdentity; the first PLMN entry of  plmn-IdentityList (in SIB1) in the instance of PLMN-IdentityInfoList that contained the reported cellIdentity. 
Proposal 4: trackingAreaCode-eutra-epc, trackingAreaCode-eutra-5gc are defined as follows:
Indicates Tracking Area Code to which the cell indicated by cellIdentity-eutra-epc, cellIdentity-eutra-5GC belongs.

Annex: 	Text Proposal to 38.331

Modified Subclause
[bookmark: _Toc20425929][bookmark: _Toc29321325][bookmark: _Toc36757060][bookmark: _Toc36836601][bookmark: _Toc36843578][bookmark: _Toc37067867]6.3.2	Radio resource control information elements


[bookmark: _Toc36757095][bookmark: _Toc36836636][bookmark: _Toc36843613][bookmark: _Toc37067902]–	CGI-InfoEUTRALogging
The IE CGI-InfoEUTRALogging indicates EUTRA cell related information, which is reported by the UE as part of RLF reporting procedure.
CGI-InfoEUTRALogging information element
-- ASN1START
-- TAG-CGI-INFOEUTRALOGGING-START

CGI-InfoEUTRALogging ::=         SEQUENCE {
    plmn-Identity-eutra-5gc          PLMN-Identity                                          OPTIONAL,
    trackingAreaCode-eutra-5gc       TrackingAreaCode                                       OPTIONAL,
    cellIdentity-eutra-5gc           BIT STRING (SIZE (28))                                 OPTIONAL,
    plmn-Identity-eutra-epc          PLMN-Identity                                          OPTIONAL,
    trackingAreaCode-eutra-epc       BIT STRING (SIZE (16))                                 OPTIONAL,
    cellIdentity-eutra-epc           BIT STRING (SIZE (28))                                 OPTIONAL
}

-- TAG-CGI-INFOEUTRALOGGING-STOP
-- ASN1STOP

	CGI-InfoEUTRALogging field descriptions

	cellIdentity-eutra-epc, cellIdentity-eutra-5GC
Unambiguously identify a cell within the context of thea PLMN.  and iIt belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

	plmn-Identity-eutra-epc, plmn-Identity-eutra-5GC
Identifies the PLMN of the reported cellcellIdentity-eutra-epc/cellIdentity-eutra-5GC as given by the first PLMN-Identity entry of in the plmn-IdentityList in SystemInformationBlockType1 in the instance of PLMN-IdentityInfoList that contained the reported cell identity.

	trackingAreaCode-eutra-epc, trackingAreaCode-eutra-5gc
Identifies the TAC to which the cell indicated by cellIdentity-eutra-epc/cellIdentity-eutra-5GC as given by the first PLMN entry in the plmn-IdentityList in belongs. SystemInformationBlockType1.




[bookmark: _Toc36757097][bookmark: _Toc36836638][bookmark: _Toc36843615][bookmark: _Toc37067904]–	CGI-Info-Logging
The IE CGI-Info-Logging indicates the NR Cell Global Identifier (NCGI) for logging purposes (e.g. RLF report), the globally unique identity of a cell in NR.
CGI-Info-Logging information element
-- ASN1START
-- TAG-CGI-INFO-LOGGING-START

CGI-Info-Logging-r16 ::=  SEQUENCE {
    plmn-Identity             PLMN-Identity,
    cellIdentity              CellIdentity
}

-- TAG-CGI-INFO-LOGGING-STOP
-- ASN1STOP

	CGI-Info-Logging field descriptions

	cellIdentity
Unambiguously identify a cell within the context of thea PLMN.  and iIt belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

	plmn-Identity
Identifies the PLMN of the cell for the reported in cellIdentity: as given by the first PLMN-Identity in plmn-IdentityList in SIB1 in the instance of PLMN-IdentityInfoList that contained the reported cellIdentity.



[bookmark: _Toc36757098][bookmark: _Toc36836639][bookmark: _Toc36843616][bookmark: _Toc37067905]–	CGI-Info-LoggingDetailed
The IE CGI-Info-LoggingDetailed indicates the NR Cell Global Identifier (NCGI) for logging purposes (e.g. RLF report), the globally unique identity of a cell in NR.
CGI-Info-LoggingDetailed information element
-- ASN1START
-- TAG-CGI-INFO-LOGGINGDETAILED-START

CGI-Info-LoggingDetailed-r16 ::=     SEQUENCE {
    plmn-Identity-r16                    PLMN-Identity,
    cellIdentity-r16                     CellIdentity,
    trackingAreaCode-r16                 TrackingAreaCode
}

-- TAG-CGI-INFO-LOGGINGDETAILED-STOP
-- ASN1STOP

	CGI-Info-LoggingDetailed field descriptions

	cellIdentity
Unambiguously identify a cell within athe context of the PLMN. and i It belongs the first PLMN-IdentityInfo IE of PLMN-IdentityInfoList in SIB1.

	plmn-Identity
Identifies the PLMN of the cell for the reported in cellIdentity :as given by the first PLMN-Identity in plmn-IdentityList in SIB1 in the instance of PLMN-IdentityInfoList that contained the reported cellIdentity.

	trackingAreaCode
Indicates Tracking Area Code to which the cell indicated by cellIdentity field belongs.






