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1   Introduction
In TS 38.331, one gNB may configure the UE with a list of cells or a list of RAN area IDs from different PLMNs as the RNA. However, in RAN paging message in XnAP, the RAN paging area only supports one single PLMN. That implies the anchor gNB cannot trigger RAN paging for an inactive UE in all areas within the RNA for once if the RNA consists of cells or RAN area IDs from different PLMNs.
This contribution proposes to correct this misalignment in XnAP.
2   Discussion
It is well-known that the gNB uses a RRCRelease message with SuspendConfig to transform the UE from RRC_CONNECTED to RRC_INACTIVE state.
In 38.331, the RAN-NotificationAreaInfo in the RRCRelease message is defined as following:

<Skip irrelevant parts>
RAN-NotificationAreaInfo

::=  CHOICE {

cellList



PLMN-RAN-AreaCellList,



ranAreaConfigList

PLMN-RAN-AreaConfigList

}

PLMN-RAN-AreaCellList
::=


SEQUENCE (SIZE (1.. maxPLMNIdentities)) OF PLMN-RAN-AreaCell
-- Sum of cells from all PLMNs does not exceed 32

PLMN-RAN-AreaCell
::=
SEQUENCE {     


plmn-Identity



PLMN-Identity,

 


ran-AreaCells



SEQUENCE (SIZE (1..32)) OF
CellIdentity



}
PLMN-RAN-AreaConfigList
::=


SEQUENCE (SIZE (1..maxPLMNIdentities)) OF PLMN-RAN-AreaConfig

PLMN-RAN-AreaConfig
::=
SEQUENCE {     


plmn-Identity



PLMN-Identity,

 


ran-Area




SEQUENCE (SIZE (1..16)) OF
RAN-AreaConfig



}
RAN-AreaConfig
::=
SEQUENCE {


trackingAreaCode


TrackingAreaCode,



--Sum of RAN-AreaCodes all PLMNs does not exceed 32


ran-AreaCodeList


SEQUENCE (SIZE (1..32)) OF
RAN-AreaCode

OPTIONAL

}

RAN-AreaCode::=





BIT STRING (SIZE (6))

-- TAG-RRCRELEASE-STOP
-- ASN1STOP

One can observe that the cells in a RNA may belong to different PLMNs.  And RAN area IDs in a RNA may also belongs to different PLMNs.

However, current RAN paging area in XnAP is defined as:

9.2.3.38
RAN Paging Area

The RAN Paging Area IE defines the paging area for RAN paging UEs in RRC_INACTIVE state.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.2.4
	

	CHOICE RAN Paging Area Choice
	M
	
	
	

	>Cell List
	
	
	
	

	>>Cell List Item
	
	1 .. < maxnoofCellsinRNA>
	
	

	>>>NG-RAN Cell Identity
	M
	
	9.2.2.9
	

	>RAN Area ID List
	
	
	
	

	>>RAN Area ID List Item
	
	1 .. <maxnoofRanAreasinRNA>
	
	

	>>>RAN Area ID
	M
	
	9.2.3.39
	


It is observe that in RAN paging message the RAN paging area only supports one single PLMN. That implies the anchor gNB cannot trigger RAN paging for an inactive UE in all areas within the RNA at the same time if the RNA consists of cells or RAN area IDs from different PLMNs.

Therefore, it is proposed:
Proposal 1: RAN paging area consists of either cells from different PLMNs or RAN area IDs from different PLMNs.
3   Conclusion
In this contribution, we observed a misalignment between RNA in 38.331 and RAN paging area in 38.423, and we propose:
Proposal 1: RAN paging area consists of either cells from different PLMNs or RAN area IDs from different PLMNs.

If it is agreed, the corresponding stage 3 TPs are provided in annex.
4   Annex – TPs to 38.423 BL CR 
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
9.2.3.38
RAN Paging Area

The RAN Paging Area IE defines the paging area for RAN paging UEs in RRC_INACTIVE state.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	
	
	
	
	

	CHOICE RAN Paging Area Choice
	M
	
	
	

	>Cell List
	
	
	
	

	>>Cell List Item
	
	1 .. < maxnoofCellsinRNA>
	
	

	>>>PLMN Identity
	M
	
	9.2.2.4
	

	>>>NG-RAN PLMN Cell Identity
	M
	
	9.2.2.x
	Sum of cells of all PLMNs shall not exceed 32.

	>RAN Area ID List
	
	
	
	

	>>RAN Area ID List Item
	
	1 .. <maxnoofRanAreasinRNA>
	
	

	>>>PLMN Identity
	M
	
	9.2.2.4
	

	>>>RAN Area ID
	M
	
	9.2.3.39
	


	Range bound
	Explanation

	maxnoofCellsinRNA
	Maximum no. of cells in a RAN notification area. Value is 32.

	maxnoofRanAreasinRNA
	Maximum no. of RAN area IDs in a RAN notification area. Value is 16.


<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
9.2.3.39
RAN Area ID
This IE defines the RAN Area ID.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TAC
	M
	
	9.2.2.5
	Tracking Area Code

	RAN Area Code List 
	
	
	
	Sum of RAN Area Codes of all PLMNs shall not exceed 32.

	>RAN Area Code List Item
	
	0 .. <maxnoofRanAreaCodesinRNA>
	
	

	>>RANAC
	M
	
	RAN Area Code

9.2.2.6
	


	Range bound
	Explanation

	maxnoofRanAreaCodesinRNA
	Maximum no. of RAN area codes in a RAN notification area. Value is 32.


<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
9.2.2.x
NG-RAN PLMN Cell Identity
This IE contains a list of either a NR or an E-UTRA Cell Identity.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Cell Identifier
	M
	
	
	

	>NR
	
	
	
	

	>>NR Cell List
	
	
	
	

	>>>NR Cell List Item
	
	1 .. < maxnoofCellsinRNA>
	
	

	>>>>NR Cell Identity
	M
	
	BIT STRING (SIZE(36))
	The leftmost bits of the NR Cell Identity IE correspond to the gNB ID (defined in subclause 9.2.2.1).

	>E-UTRA
	
	
	
	

	>>E-UTRA Cell List
	
	
	
	

	>>>E-UTRA Cell List Item
	
	1 .. < maxnoofCellsinRNA>
	
	

	>>>>E-UTRA Cell Identity
	M
	
	BIT STRING (SIZE(28))
	The leftmost bits of the E-UTRA Cell Identity IE correspond to the ng-eNB ID (defined in subclause 9.2.2.8).


	Range bound
	Explanation

	maxnoofCellsinRNA
	Maximum no. of cells in a RAN notification area. Value is 32.


<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
9.3.4
PDU Definitions

-- **************************************************************

--

-- PDU definitions for XnAP.

--

-- **************************************************************

XnAP-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) xnap (2) version1 (1) xnap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


ActivationIDforCellActivation,


ActivationIDforCellActivation,


AMF-Pool-Information,


AMF-UE-NGAP-ID,


AS-SecurityInformation,


AssistanceDataForRANPaging,


Cause,


CellAssistanceInfo-NR,


CPTransportLayerInformation,


CriticalityDiagnostics,


DataforwardingInfoperPDUSession,


DRBsSubjectToStatusTransfer-List,

DRBToQoSFlowMapping-List,

E-UTRA-CGI,


GlobalNG-RANNode-ID,


GUAMI,


I-RNTI,


LocationReportingInformation,

ServedCells-E-UTRA,


ServedCells-NR,


ServedCellsToUpdate-E-UTRA,


ServedCellsToUpdate-NR,


MAC-I,


MaskedIMEISV,


MobilityRestrictionList,


NG-RAN-Cell-Identity,

NG-RAN-PLMN-Cell-Identity,

NG-RAN-Cell-Identity-InPLMN,

NG-RAN-Cell-Identity-InPLMN-Item,

NG-RANnodeUEXnAPID,


NR-CGI,


PagingDRX,


PDUSession-ID,


PDUSessionResourcesAdmitted-List,


PDUSessionResourcesNotAdmitted-List,


PDUSessionResourcesToBeSetup-List,


PDUSessionType,


QoSFlows-List,


RANPagingArea,


RANPagingPriority,


ResetRequestTypeInfo,

ResetResponseTypeInfo,


RFSP-Index,


SecurityIndication,


ServedCells-NR,

S-NSSAI,


TAISupport-List,

Target-CGI,


TraceActivation,


TraceActivation,

UEAggregateMaximumBitRate,


UEContextID,


UEContextInfoRetrUECtxtResp,


UEIdentityIndexValue,


UERANPagingIdentity,


UESecurityCapabilities,


UPTransportLayerInformation,


XnBenefitValue
<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
9.3.5
Information Element definitions

<skip unchanged part>

maxEARFCN,


maxnoofAllowedAreas,


maxnoofAoIs,


maxnoofBPLMNs,


maxnoofCellsinAoI,


maxnoofCellsinNGRANnode,


maxnoofCellsinRNA,


maxnoofDRBs,


maxnoofEPLMNs,


maxnoofEUTRABands,

maxnoofForbiddenTACs,


maxnoofMBSFNEUTRA,


maxnoofNeighbours,


maxnoofNRCellBands,


maxnoofPDUSessions,


maxnoofPLMNs,


maxnoofQoSFlows,


maxnoofRANAreaCodes,


maxnoofRANAreasinRNA,

maxnoofRANAreaCodesinRNA,

maxnoofSliceItems,

maxnoofsupportedTACs,


maxnoofsupportedPLMNs,


maxnoofTAI,


maxnoofTAIsinAoI,


maxnoofUEContexts,


maxNRARFCN,


maxNrOfErrors

<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
NG-RAN-Cell-Identity ::= CHOICE {


nr





NR-Cell-Identity,


e-utra




E-UTRA-Cell-Identity,


choice-extension

ProtocolExtensionContainer { {NG-RAN-Cell-Identity-ExtIEs} },
-- This IE may need to be refined --

...

}
NG-RAN-Cell-Identity-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NG-RAN-PLMN-Cell-Identity ::=
SEQUENCE {

plmn-id






PLMN-Identity,

nG-RAN-Cell-Identity-InPLMN 
NG-RAN-Cell-Identity-InPLMN,

iE-Extension


ProtocolExtensionContainer { { NG-RAN-PLMN-Cell-Identity-ExtIEs } }
OPTIONAL,


...

}
NG-RAN-PLMN-Cell-Identity-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NG-RAN-Cell-Identity-InPLMN
::= SEQUENCE (SIZE (1..maxnoofCellsinRNA)) OF NG-RAN-Cell-Identity-InPLMN-Item

NG-RAN-Cell-Identity-InPLMN-Item
::= CHOICE
{

nRCellList


SEQUENCE(SIZE (1..maxnoofCellsinRNA)) OF NR-Cell-Identity,
eUtranCellList

SEQUENCE(SIZE (1..maxnoofCellsinRNA)) OF
E-UTRA-Cell-Identity,
iE-Extension

ProtocolExtensionContainer { {NG-RAN-Cell-Identity-InPLMN-Item-ExtIEs } },
...
}
NG-RAN-Cell-Identity-InPLMN-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
NG-RAN-Cell-Identity-ListinRANPagingArea ::= SEQUENCE (SIZE (1..maxnoofCellsinRNA)) OF NG-RAN-PLMN-Cell-Identity

<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
-- R

RANAC ::= BIT STRING (SIZE(6))

RANAreaID ::= SEQUENCE {

pLMN-Identity

PLMN-Identity,

tAC




TAC,


rANAC-List


SEQUENCE (SIZE(0..maxnoofRANAreaCodesinRNA)) OF RANAC-Item











,


iE-Extensions

ProtocolExtensionContainer { {RANAreaID-ExtIEs} } 
OPTIONAL,


...

}

RANAreaID-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

RANAreaID-List ::= SEQUENCE (SIZE(1..maxnoofRANAreasinRNA)) OF RANAreaID

RANAC-Item ::= SEQUENCE {


rANAC

RANAC,


iE-Extensions

ProtocolExtensionContainer { {RANAC-Item-ExtIEs} } OPTIONAL,


...

}

RANAC-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

RANPagingArea ::= SEQUENCE {



rANPagingAreaChoice

RANPagingAreaChoice,


iE-Extensions


ProtocolExtensionContainer { {RANPagingArea-ExtIEs} } OPTIONAL,


...

}

<<<<<<<<<<<<<<<<<<<< Next Change>>>>>>>>>>>>>>>>>>>>
9.3.7
Constant definitions

<skip unchanged part>
maxnoofUEContexts






INTEGER ::= 8292
maxNRARFCN








INTEGER ::= 3279165

maxNrOfErrors







INTEGER ::= 256
maxnoofRANAreaCodesinRNA




INTEGER ::= 999
-- This IE may need to be refined.

<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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