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1
Discussion

1.1
Introduction

We discussed last meeting how to handle networking slicing related signalling on various interfaces for SNPNs. This question was specifically discussed for SNPNs with SNPN IDs consisting of the same PLMN ID but different NIDs.

Thanks to a very erudite RAN3 delegate, we have been made aware of the fact already at RAN3#107e that section §5.18.5 in TS 23.501 already contains respective specification text:

5.18.5
Network Sharing and Network Slicing

As defined in clause 5.15.1, a Network Slice is defined within a PLMN or SNPN. Network sharing is performed among different PLMNs and/or SNPNs. In the case of network sharing, each PLMN or SNPN sharing the NG-RAN defines and supports its PLMN- or SNPN- specific set of slices that are supported by the common NG-RAN.

This we can deduce from that sentence:

Observation 1:
A network slice associated with a single network only, should it be a PLMN or an SNPN. 

Observation 2:
The one-to-one relation between a Network Slice and the network it is associated with is applied also in case of network sharing. The shared RAN supports the whole set of the respective PLMN or SNPN specifc slices.
1.2

NGAP specific aspects:

Current BL CR (latest version in R3-201456), defines the network slice information within the NG interface management procedures as follows:

NG SETUP REQUEST:

	Supported TA List
	
	1
	
	Supported TAs in the NG-RAN node.

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC

	>>Broadcast PLMN List
	
	1
	
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN

	>>>>TAI Slice Support List
	M
	
	Slice Support List

9.3.1.17
	Supported S-NSSAIs per TA.

	>>>>NPN Support
	O
	
	(9.3.3.Y3)
	Together with the PLMN, identifies a SNPN supported in the TAI.

	>>>>>CHOICE NPN Support
	M
	
	
	

	>>>>>>SNPN
	
	
	
	

	>>>>>>>NID Support List
	M
	1..<maxnoofNIDsupported>
	
	

	>>>>>>>>NID
	M
	
	9.3.3.Y1
	


NG SETUP RESPONSE: 

	PLMN Support List
	
	1
	
	

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	

	>>PLMN Identity
	M
	
	9.3.3.5
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN

	>>NPN Support
	O
	
	(9.3.3.Y3)
	Together with the PLMN, identifies a SNPN supported by the AMF.

	>>>CHOICE NPN Support
	M
	
	
	

	>>>>SNPN
	
	
	
	

	>>>>>NID Support List
	M
	1..<maxnoofNIDsupported>
	
	

	>>>>>>NID
	M
	
	9.3.3.Y1
	


The outlined structure of the non-NPN parts of the NG interface management messages show very nicely how observation 2, the one-to-one relation between a Network Slice and a network is implemented (see blue arrows): one ore many Network Slices map to one PLMN Identity.

As for the NPN parts in the NGAP BL CR, the current structure in the NG Setup (and respective Configuration Update) procedures show that it would support the case where the same Network Slice(s) (indicated in the Slice Support List IE) could be mapped to more than one SNPN (see orange arrow above), if those SNPNs share the same PLMN ID (see blue arrow above). TS 23.501 does not foresee the possibility to “share” a Network Slice among networks.

Observation 3:
Current NPN NGAP BL CR 
allows a single Network Slice to be “shared” among SNPNs which happen to contain the same PLMN ID.
Proposal 4
It is proposed to change the Supported TA List IE (in the NG SETUP REQUEST message and the RAN CONFIGURATION UPDATE message) and the PLMN Support List IE (in the NG SETUP RESPONSE message and the AMF CONFIGURATION UPDATE message) so that a one-to-one relation between a network and a network slice is maintained.

There have been discussions in the past about PNI-NPN specific Network Slicing aspects. We do hope that we all share a common understanding for Public Network Integrated NPNs, where PLMN specific aspects are “inherited” by PNI-NPNs from the PLMN into which the PNI-NPN is integrated, among others also Network Slicing aspects – a prominent aspect is the support for a Network Slice being specified to be supported in all cells of a Tracking Area. We can conclude that all Network Slicing aspects for PNI-NPNs are already covered within Rel-15 NG-RAN interface protocols and do not need any further additions.

Observation 5:
All Network Slicing aspects for PNI-NPNs are already covered within Rel-15 NG-RAN interface protocols and do not need any further additions.

Support information provided in NG interface management messages is different, depending whether it orginates from RAN or CN: 

-
NG-RAN(5GC: Supported TA List IE
- contains supported Network Slice(s) information per TAC associated with a (set of) PLMN(s)
- and, inherently, the Tracking Area supported, used for for access control and paging

-
5GC(NG-RAB: Supported PLMNs IE
- with supported Network Slice(s) information per PLMN.
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Figure: NG-RAN and 5GC originated Network Slice specific Configuration information

The current situation in the BL CR for Network Slice specific Confguration Information for SNPNs can be depicted as follows:
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Figure: Current SNPN additions for NG-RAN and 5GC originated Network Slice specific Configuration information

In the current BL CR, the SNPN related additions are included in the same IE, the NPN Support IE, irrespective whether the information stems from NG-RAN or 5GC configuration data.

In order to avoid problems with future enhancements and also allow handling of related discussions on paging optimisation (where CAG support per node/TAC is suggested to provide to the 5GC) it is proposed to define 2 different NPN Support IEs, one NG-RAN and one 5GC specific, even if the final discussions reveal that both IEs contain the same information, independency in terms of future enhancements will probably pay off. One could also argue, that such approach is consistent with the one taken for Rel-15, where the RAN originated support information and the CN counterpart are realised in two different IEs.

Proposal 6:
Separate the current NPN Support IE into a NG-RAN NPN Support IE and a 5GC NPN Support IE.
Proposal 7:
The same kind of review has to be performed for the other NG-RAN interfaces. See TPs in [R3-202139 ff]. Due to the different nature of the E1, F1 and Xn interfaces, the discussions are led on top of the respective TPs.
2
Text Proposal against NPN BL CR in R3-201592) (changes highlight in cyan)
8.7.1.2
Successful Operation
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Figure 8.7.1.2-1: NG setup: successful operation

The NG-RAN node initiates the procedure by sending an NG SETUP REQUEST message including the appropriate data to the AMF. The AMF responds with an NG SETUP RESPONSE message including the appropriate data.

If the UE Retention Information IE set to “ues-retained“ is included in the NG SETUP REQUEST message, the AMF may accept the proposal to retain the existing UE related contexts and signalling connections by including the UE Retention Information IE set to “ues-retained“ in the NG SETUP RESPONSE message.
The AMF shall include the Backup AMF Name IE, if available, in the Served GUAMI List IE in the NG SETUP RESPONSE message. The NG-RAN node shall, if supported, consider the AMF as indicated by the Backup AMF Name IE when performing AMF reselection, as specified in TS 23.501 [9].

If the GUAMI Type IE is included in the NG SETUP RESPONSE message, the NG-RAN node shall store the received value and use it for further AMF selection as defined in TS 23.501 [9].
If the NG-RAN NPN Support IE is included within a Broadcast PLMN Item IE in the NG SETUP REQUEST message, the AMF shall consider that the NG-RAN node supports the indicated NPNs in the corresponding tracking area.

If the 5GC NPN Support IE is included within a PLMN Support Item IE in the NG SETUP RESPONSE message, the NG-RAN shall consider that the AMF supports the corresponding SNPN.  
>>>> NEXT CHANGE <<<<
8.7.2
RAN Configuration Update

8.7.2.1
General

The purpose of the RAN Configuration Update procedure is to update application level configuration data needed for the NG-RAN node and the AMF to interoperate correctly on the NG-C interface. This procedure does not affect existing UE-related contexts, if any.

8.7.2.2
Successful Operation

/***unchanged text omitted***/
If the RAN CONFIGURATION UPDATE message includes NG-RAN TNL Association to Remove List IE, and the Endpoint IP Address IE and the Port Number IE for both TNL endpoints of the TNL association(s) are included in the NG-RAN TNL Association to Remove List IE, the AMF shall, if supported, consider that the TNL association(s) indicated by both received TNL endpoints will be removed by the NG-RAN node. If the Endpoint IP Address IE, or the Endpoint IP Address IE and the Port Number IE for one or both of the TNL endpoints is included in the NG-RAN TNL Association to Remove List IE in RAN CONFIGURATION UPDATE message, the AMF shall, if supported, consider that the TNL association(s) indicated by the received endpoint IP address(es) will be removed by the NG-RAN node.
If the NG-RAN NPN Support IE is included within a Broadcast PLMN Item IE in the RAN CONFIGURATION UPDATE message, the AMF shall consider that the NG-RAN node supports the indicated NPNs in the corresponding tracking area.

>>>> NEXT CHANGE <<<<
8.7.3
AMF Configuration Update

8.7.3.1
General

The purpose of the AMF Configuration Update procedure is to update application level configuration data needed for the NG-RAN node and AMF to interoperate correctly on the NG-C interface. This procedure does not affect existing UE-related contexts, if any.

8.7.3.2
Successful Operation
/***unchanged text omitted***/
If the AMF TNL Association to Update List IE is included in the AMF CONFIGURATION UPDATE message the NG-RAN node shall, if supported, update the TNL association(s) indicated by the received AMF Transport Layer information towards the AMF.

If the TNL Association Usage IE or the TNL Address Weight Factor IE is included in the AMF TNL Association to Add List IE or the AMF TNL Association to Update List IE, the NG-RAN node shall, if supported, consider it as defined in TS 23.502 [10].
If the 5GC NPN Support IE is included within a PLMN Support Item IE in the AMF CONFIGURATION UPDATE message, the NG-RAN shall consider that the AMF supports the corresponding SNPN.  
>>>> NEXT CHANGE <<<<
9.2.6.1
NG SETUP REQUEST

This message is sent by the NG-RAN node to transfer application layer information for an NG-C interface instance.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Global RAN Node ID
	M
	
	9.3.1.5
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150, …))
	
	YES
	ignore

	Supported TA List
	
	1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Broadcast PLMN List
	
	1
	
	
	-
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN
	-
	

	>>>>TAI Slice Support List
	M
	
	Slice Support List

9.3.1.17
	Supported S-NSSAIs per TA.
	-
	

	>>>>NG-RAN NPN Support
	O
	
	9.3.3.Y3
	
	YES
	reject

	>>RAT Information
	O
	
	9.3.1.125
	RAT information associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	M
	
	Paging DRX

9.3.1.90
	
	YES
	ignore

	UE Retention Information
	O
	
	9.3.1.117
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 12.


9.2.6.2
NG SETUP RESPONSE

This message is sent by the AMF to transfer application layer information for an NG-C interface instance.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF Name
	M
	
	9.3.3.21 
	
	YES
	reject

	Served GUAMI List
	
	1
	
	
	YES
	reject

	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	

	>>Backup AMF Name
	O
	
	AMF Name

9.3.3.21
	
	-
	

	>>GUAMI Type
	O
	
	ENUMERATED (native, mapped, …)
	
	YES
	ignore

	Relative AMF Capacity
	M
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	1
	
	
	YES
	reject

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN
	-
	

	>>5GC NPN Support
	O
	
	9.3.3.Y8
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	UE Retention Information
	O
	
	9.3.1.117
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofServedGUAMIs
	Maximum no. of GUAMIs served by an AMF. Value is 256.

	maxnoofPLMNs
	Maximum no. of PLMNs per message. Value is 12.


>>>> NEXT CHANGE <<<<
9.2.6.4
RAN CONFIGURATION UPDATE

This message is sent by the NG-RAN node to transfer updated application layer information for an NG-C interface instance.

Direction: NG-RAN node ( AMF
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	RAN Node Name
	O
	
	PrintableString

(SIZE(1..150, …))
	
	YES
	ignore

	Supported TA List
	
	0..1
	
	Supported TAs in the NG-RAN node.
	YES
	reject

	>Supported TA Item
	
	1..<maxnoofTACs>
	
	
	-
	

	>>TAC
	M
	
	9.3.3.10
	Broadcast TAC
	-
	

	>>Broadcast PLMN List
	
	1
	
	
	-
	

	>>>Broadcast PLMN Item
	
	1..<maxnoofBPLMNs>
	
	
	-
	

	>>>>PLMN Identity
	M
	
	9.3.3.5
	Broadcast PLMN
	-
	

	>>>>TAI Slice Support List
	M
	
	Slice Support List

9.3.1.17
	Supported S-NSSAIs per TA.
	-
	

	>>>>NG-RAN NPN Support
	O
	
	9.3.3.Y3
	
	YES
	reject

	>>RAT Information
	O
	
	9.3.1.125
	RAT information associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	O
	
	Paging DRX

9.3.1.90
	
	YES
	ignore

	Global RAN Node ID
	O
	
	9.3.1.5
	
	YES
	ignore

	NG-RAN TNL Association to Remove List 
	
	0..1
	
	
	YES
	reject

	>NG-RAN TNL Association to Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>TNL Association Transport Layer Address 
	M
	
	CP Transport Layer Information

9.3.2.6
	Transport layer address of the NG-RAN node.
	-
	

	>>TNL Association Transport Layer Address at AMF
	O
	
	CP Transport Layer Information

9.3.2.6
	Transport layer address of the AMF.
	-
	


>>>> NEXT CHANGE <<<<
9.2.6.7
AMF CONFIGURATION UPDATE

This message is sent by the AMF to transfer updated information for an NG-C interface instance.

Direction: AMF ( NG-RAN node
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	AMF Name
	O
	
	9.3.3.21
	
	YES
	reject

	Served GUAMI List
	
	0..1
	
	
	YES
	reject

	>Served GUAMI Item
	
	1..<maxnoofServedGUAMIs>
	
	
	-
	

	>>GUAMI
	M
	
	9.3.3.3
	
	-
	

	>>Backup AMF Name
	O
	
	AMF Name

9.3.3.21
	
	-
	

	>>GUAMI Type
	O
	
	ENUMERATED (native, mapped, …)
	
	YES
	ignore

	Relative AMF Capacity
	O
	
	9.3.1.32
	
	YES
	ignore

	PLMN Support List
	
	0..1
	
	
	YES
	reject

	>PLMN Support Item
	
	1..<maxnoofPLMNs>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.3.3.5
	
	-
	

	>>Slice Support List
	M
	
	9.3.1.17
	Supported S-NSSAIs per PLMN
	-
	

	>>5GC NPN Support
	O
	
	9.3.3.Y8
	
	YES
	reject

	AMF TNL Association to Add List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Add Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>AMF TNL Association Address
	M
	
	CP Transport Layer Information

9.3.2.6
	AMF Transport Layer information used to set up the new TNL association.
	-
	

	>>TNL Association Usage
	O
	
	9.3.2.9
	
	-
	

	>>TNL Address Weight Factor
	M
	
	9.3.2.10
	
	-
	

	AMF TNL Association to Remove List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Remove Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>AMF TNL Association Address
	M
	
	CP Transport Layer Information

9.3.2.6
	Transport Layer Address of the AMF.
	-
	

	>>TNL Association Transport Layer Address NG-RAN
	O
	
	CP Transport Layer Address

9.3.2.6
	Transport Layer Address of the NG-RAN node.
	YES
	reject

	AMF TNL Association to Update List 
	
	0..1
	
	
	YES
	ignore

	>AMF TNL Association to Update Item
	
	1..<maxnoofTNLAssociations>
	
	
	-
	

	>>AMF TNL Association Address
	M
	
	CP Transport Layer Information

9.3.2.6
	AMF Transport Layer information used to identify the TNL association to be updated.
	-
	

	>>TNL Association Usage
	O
	
	9.3.2.9
	
	-
	

	>>TNL Address Weight Factor
	O
	
	9.3.2.10
	
	-
	


>>>> NEXT CHANGE <<<<
9.3.3.Y3
NG-RAN NPN Support
This IE contains NG-RAN node originated Non-Public Networks related information supported by an NG-RAN node the corresponding TAI.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE NG-RAN NPN Support
	M
	
	
	

	>SNPN
	
	
	
	

	
	
	
	
	

	>>NID
	M
	
	9.3.3.Y1
	This IE is associated with a PLMN Identity and the TAI Slice Support List contained in the Supported TAI List IE.
Together with the PLMN Identity it identifiers the SNPN supported in the corresponding Tracking Area by the NG-RAN node.


	
	

	
	


>>>> NEXT CHANGE <<<<
9.3.3.Y8
5GC NPN Support

This IE contains 5GC originated Non-Public Networks related information supported by an AMF.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE 5GC NPN Support
	M
	
	
	

	>SNPN
	
	
	
	

	>>NID
	M
	
	9.3.3.Y1
	This IE is associated with a PLMN Identity and the Slice Support List contained in the PLMN Support List IE.
Together with the PLMN Identity it identifiers the SNPN supported by the AMF


>>>> NEXT CHANGE <<<<

9.4.5
Information Element Definitions

-- ASN1START

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

--

-- Information Element Definitions

--

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

NGAP-IEs {

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

ngran-Access (22) modules (3) ngap (1) version1 (1) ngap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


id-AdditionalDLForwardingUPTNLInformation,


id-AdditionalULForwardingUPTNLInformation,


id-AdditionalDLQosFlowPerTNLInformation,


id-AdditionalDLUPTNLInformationForHOList,


id-AdditionalNGU-UP-TNLInformation,


id-AdditionalUL-NGU-UP-TNLInformation,


id-Cause,


id-CNTypeRestrictionsForEquivalent,


id-CNTypeRestrictionsForServing,


id-CommonNetworkInstance,

id-DataForwardingNotPossible,


id-DataForwardingResponseERABList,


id-DirectForwardingPathAvailability,


id-DL-NGU-UP-TNLInformation,


id-EndpointIPAddressAndPort, 

id-ExtendedRATRestrictionInformation,

id-GUAMIType,


id-LastEUTRAN-PLMNIdentity,


id-LocationReportingAdditionalInfo,


id-MaximumIntegrityProtectedDataRate-DL,


id-NetworkInstance,

id-NPN-MobilityInformation,


id-NPN-PagingAssistanceInformation,


id-NPN-Support-NG-RAN,

id-NPN-Support-5GC,

id-OldAssociatedQosFlowList-ULendmarkerexpected,


id-PDUSessionAggregateMaximumBitRate,


id-PDUSessionResourceFailedToSetupListCxtFail,


id-PDUSessionResourceReleaseResponseTransfer,


id-PDUSessionType,


id-PSCellInformation,


id-QosFlowAddOrModifyRequestList,


id-QosFlowSetupRequestList,


id-QosFlowToReleaseList, 

id-QosMonitoringRequest,


id-RAT-Information,

id-SCTP-TLAs,


id-SecondaryRATUsageInformation,


id-SecurityIndication,


id-SecurityResult,

id-SgNB-UE-X2AP-ID,

id-S-NSSAI,


id-TNLAssociationTransportLayerAddressNGRAN, 

id-TargetRNC-ID,

id-UL-NGU-UP-TNLInformation,


id-UL-NGU-UP-TNLModifyList,


id-ULForwarding,


id-ULForwardingUP-TNLInformation,


maxnoofAllowedAreas,

maxnoofAllowedCAGsperPLMN,

maxnoofAllowedS-NSSAIs,


maxnoofBPLMNs,

maxnoofCAGSperCell,

maxnoofCellIDforWarning,


maxnoofCellinAoI,


maxnoofCellinEAI,


maxnoofCellsingNB,


maxnoofCellsinngeNB,


maxnoofCellinTAI,


maxnoofCellsinUEHistoryInfo,


maxnoofCellsUEMovingTrajectory,

maxnoofDRBs,


maxnoofEmergencyAreaID,


maxnoofEAIforRestart,


maxnoofEPLMNs,


maxnoofEPLMNsPlusOne,

maxnoofE-RABs,


maxnoofErrors,


maxnoofForbTACs,

maxnoofMultiConnectivity,


maxnoofMultiConnectivityMinusOne,

maxnoofNGConnectionsToReset,

maxnoofNIDsupported,

maxnoofPDUSessions,


maxnoofPLMNs,


maxnoofQosFlows,


maxnoofRANNodeinAoI,


maxnoofRecommendedCells,


maxnoofRecommendedRANNodes,

maxnoofAoI,

maxnoofServedGUAMIs,


maxnoofSliceItems,

maxnoofTACs,


maxnoofTAIforInactive,


maxnoofTAIforPaging,


maxnoofTAIforRestart,


maxnoofTAIforWarning,


maxnoofTAIinAoI,


maxnoofTimePeriods,


maxnoofTNLAssociations,

maxnoofXnExtTLAs,


maxnoofXnGTP-TLAs,


maxnoofXnTLAs

FROM NGAP-Constants

// skip unchanged text same section //
AllocationAndRetentionPriority-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

Allowed-CAG-List-per-PLMN ::= SEQUENCE (SIZE(1..maxnoofAllowedCAGsperPLMN)) OF CAG-ID

AllowedNSSAI ::= SEQUENCE (SIZE(1..maxnoofAllowedS-NSSAIs)) OF AllowedNSSAI-Item

AllowedNSSAI-Item ::= SEQUENCE {


s-NSSAI



S-NSSAI,


iE-Extensions

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


...

}

AllowedNSSAI-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

Allowed-PNI-NPN-List ::= SEQUENCE (SIZE(1..maxnoofEPLMNsPlusOne)) OF Allowed-PNI-NPN-Item
Allowed-PNI-NPN-Item ::= SEQUENCE {


pLMNIdentity



PLMNIdentity,

pNI-NPN-restricted


ENUMERATED {restricted, not-restricted, ...},


allowed-CAG-List-per-PLMN
Allowed-CAG-List-per-PLMN,


iE-Extensions


ProtocolExtensionContainer { {Allowed-PNI-NPN-Item-ExtIEs} } OPTIONAL,


...

}

Allowed-PNI-NPN-Item-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

AllowedTACs ::= SEQUENCE (SIZE(1..maxnoofAllowedAreas)) OF TAC

// skip unchanged text same section //
AssistanceDataForPaging ::= SEQUENCE {


assistanceDataForRecommendedCells

AssistanceDataForRecommendedCells


OPTIONAL,


pagingAttemptInformation



PagingAttemptInformation




OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {AssistanceDataForPaging-ExtIEs} } OPTIONAL,


...

}

AssistanceDataForPaging-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {

{ID id-NPN-PagingAssistanceInformation
CRITICALITY ignore
EXTENSION NPN-PagingAssistanceInformation

PRESENCE optional},

...

}

// skip unchanged text same section //
BroadcastPLMNItem ::= SEQUENCE {


pLMNIdentity


PLMNIdentity,


tAISliceSupportList

SliceSupportList,


iE-Extensions

ProtocolExtensionContainer { {BroadcastPLMNItem-ExtIEs} } OPTIONAL,


...

}

BroadcastPLMNItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {

{ID id-NPN-Support-NG-RAN
CRITICALITY reject
EXTENSION NPN-Support-NG-RAN

PRESENCE optional},

...

}

-- C

CAG-ID ::= BIT STRING (SIZE(32))
CancelAllWarningMessages ::= ENUMERATED {


true,


...

}

// skip unchanged text same section //
CauseTransport ::= ENUMERATED {


transport-resource-unavailable,


unspecified,


...

}

Cell-CAGInformation ::= SEQUENCE {


nR-CGI



NR-CGI,


cellCAGList


CellCAGList,


iE-Extensions

ProtocolExtensionContainer { {Cell-CAGInformation-ExtIEs} } OPTIONAL,


...

}

Cell-CAGInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

CellCAGList ::= SEQUENCE (SIZE(1..maxnoofCAGSperCell)) OF CAG-ID
CellIDBroadcastEUTRA ::= SEQUENCE (SIZE(1..maxnoofCellIDforWarning)) OF CellIDBroadcastEUTRA-Item

// skip unchanged text same section //
MobilityRestrictionList ::= SEQUENCE {


servingPLMN




PLMNIdentity,


equivalentPLMNs



EquivalentPLMNs










OPTIONAL,


rATRestrictions



RATRestrictions










OPTIONAL,


forbiddenAreaInformation
ForbiddenAreaInformation







OPTIONAL, 


serviceAreaInformation

ServiceAreaInformation








OPTIONAL, 


iE-Extensions

ProtocolExtensionContainer { {MobilityRestrictionList-ExtIEs} }
OPTIONAL,


...

}

MobilityRestrictionList-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


{ ID id-LastEUTRAN-PLMNIdentity

CRITICALITY ignore
EXTENSION PLMNIdentity

PRESENCE optional

}|


{ ID id-CNTypeRestrictionsForServing

CRITICALITY ignore
EXTENSION CNTypeRestrictionsForServing

PRESENCE optional}|


{ ID id-CNTypeRestrictionsForEquivalent

CRITICALITY ignore
EXTENSION CNTypeRestrictionsForEquivalent

PRESENCE optional}|

{ ID id-NPN-MobilityInformation



CRITICALITY reject
EXTENSION NPN-MobilityInformation



PRESENCE optional},

...

}

// skip unchanged text same section //
NGRANTraceID ::= OCTET STRING (SIZE(8)) 
NID ::= OCTET STRING (SIZE(7)) 

NonDynamic5QIDescriptor ::= SEQUENCE {


fiveQI





FiveQI,


priorityLevelQos


PriorityLevelQos









OPTIONAL,


averagingWindow



AveragingWindow










OPTIONAL,


maximumDataBurstVolume

MaximumDataBurstVolume








OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {NonDynamic5QIDescriptor-ExtIEs} }
OPTIONAL,


...

}

NonDynamic5QIDescriptor-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

NotAllowedTACs ::= SEQUENCE (SIZE(1..maxnoofAllowedAreas)) OF TAC

NotificationCause ::= ENUMERATED {


fulfilled,


not-fulfilled,


...

}

NotificationControl ::= ENUMERATED {


notification-requested,


...

}
NPN-AccessInformation ::= CHOICE {


pNI-NPN-Access-Information

CellCAGList,


sNPN-Access-Information


SNPN-ID,


choice-Extensions



ProtocolIE-SingleContainer { {NPN-AccessInformation-ExtIEs} }

}

NPN-AccessInformation-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}
NPN-MobilityInformation ::= CHOICE {


sNPN-MobilityInformation

SNPN-MobilityInformation,


pNI-NPN-MobilityInformation

PNI-NPN-MobilityInformation,


choice-Extensions



ProtocolIE-SingleContainer { {NPN-MobilityInformation-ExtIEs} }

}

NPN-MobilityInformation-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}
NPN-PagingAssistanceInformation ::= CHOICE {


pNI-NPN-PagingAssistance

Allowed-PNI-NPN-List,


choice-Extensions



ProtocolIE-SingleContainer { {NPN-PagingAssistanceInformation-ExtIEs} }

}

NPN-PagingAssistanceInformation-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}
NPN-Support-NG-RAN ::= CHOICE {


sNPN




NPN-Support-NG-RAN-SNPN,


choice-Extensions

ProtocolIE-SingleContainer { {NPN-Support-NG-RAN-ExtIEs} }

}

NPN-Support-NG-RAN-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}
NPN-Support-NG-RAN-SNPN ::= SEQUENCE {


nid




NID


iE-Extensions

ProtocolExtensionContainer { {NPN-Support-NG-RAN-SNPN-ExtIEs} } OPTIONAL,


...

}

NPN-Support-NG-RAN-SNPN-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
NPN-Support-5GC ::= CHOICE {


sNPN




NPN-Support-5GC-SNPN,


choice-Extensions

ProtocolIE-SingleContainer { {NPN-Support-5GC-ExtIEs} }

}

NPN-Support-5GC-ExtIEs NGAP-PROTOCOL-IES ::= {


...

}
NPN-Support-5GC-SNPN ::= SEQUENCE {


nid




NID


iE-Extensions

ProtocolExtensionContainer { {NPN-Support-5GC-SNPN-ExtIEs} } OPTIONAL,


...

}

NPN-Support-5GC-SNPN-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
NRCellIdentity ::= BIT STRING (SIZE(36))

// skip unchanged text same section //
PLMNSupportItem ::= SEQUENCE {


pLMNIdentity


PLMNIdentity,


sliceSupportList

SliceSupportList,


iE-Extensions

ProtocolExtensionContainer { {PLMNSupportItem-ExtIEs} } OPTIONAL,


...

}

PLMNSupportItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {
-- This IE (NPN-Support) may include one SNPN (NID) only in this version of the specification --

{ID id-NPN-Support-5GC
CRITICALITY reject
EXTENSION NPN-Support-5GC

PRESENCE optional},


...

}

PNI-NPN-MobilityInformation ::= SEQUENCE {


allowed-PNI-NPI-List

Allowed-PNI-NPN-List,


iE-Extensions



ProtocolExtensionContainer { {PNI-NPN-MobilityInformation-ExtIEs} }
OPTIONAL,


...

}

PNI-NPN-MobilityInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

S-NSSAI ::= SEQUENCE {


sST




SST,


sD




SD












OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { { S-NSSAI-ExtIEs} }
OPTIONAL,


...

}

PortNumber ::= OCTET STRING (SIZE(2))

// skip unchanged text same section //
SliceSupportItem ::= SEQUENCE {


s-NSSAI



S-NSSAI,


iE-Extensions

ProtocolExtensionContainer { {SliceSupportItem-ExtIEs} }
OPTIONAL,


...

}

SliceSupportItem-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
SNPN-ID ::= SEQUENCE {


pLMNIdentity

PLMNIdentity,


nID




NID,


iE-Extensions

ProtocolExtensionContainer { {SNPN-ID-ExtIEs} } OPTIONAL,


...

}

SNPN-ID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

SNPN-MobilityInformation ::= SEQUENCE {


serving-NID

NID,


iE-Extensions

ProtocolExtensionContainer { {SNPN-MobilityInformation-ExtIEs} }
OPTIONAL,


...

}

SNPN-MobilityInformation-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

// skip unchanged text same section //
TargetNGRANNode-ToSourceNGRANNode-TransparentContainer ::= SEQUENCE {


rRCContainer

RRCContainer,


iE-Extensions

ProtocolExtensionContainer { {TargetNGRANNode-ToSourceNGRANNode-TransparentContainer-ExtIEs} } OPTIONAL,


...

}

TargetNGRANNode-ToSourceNGRANNode-TransparentContainer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
TargetNGRANNode-ToSourceNGRANNode-FailureTransparentContainer ::= SEQUENCE {


cell-CAGInformation

Cell-CAGInformation,


iE-Extensions


ProtocolExtensionContainer { {TargetNGRANNode-ToSourceNGRANNode-FailureTransparentContainer-ExtIEs} } OPTIONAL,


...

}

TargetNGRANNode-ToSourceNGRANNode-FailureTransparentContainer-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}

TargetRANNodeID ::= SEQUENCE {


globalRANNodeID

GlobalRANNodeID,


selectedTAI


TAI,


iE-Extensions

ProtocolExtensionContainer { {TargetRANNodeID-ExtIEs} } OPTIONAL,


...

}
TargetRANNodeID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
TargetRNC-ID ::= SEQUENCE {


lAI




LAI,


rNC-ID



RNC-ID,


extendedRNC-ID

ExtendedRNC-ID

OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { {TargetRNC-ID-ExtIEs} } OPTIONAL,


...


}

TargetRNC-ID-ExtIEs NGAP-PROTOCOL-EXTENSION ::= {


...

}
TargetToSource-TransparentContainer ::= OCTET STRING

-- This IE includes a transparent container from the target RAN node to the source RAN node. 

-- The octets of the OCTET STRING are encoded according to the specifications of the target system.
TargettoSource-Failure-TransparentContainer ::= OCTET STRING

-- This IE includes a transparent container from the target RAN node to the source RAN node. 

-- The octets of the OCTET STRING are encoded according to the specifications of the target system (if applicable).
TimerApproachForGUAMIRemoval ::= ENUMERATED { 


apply-timer,


...

}

>>>> NEXT CHANGE <<<<
9.4.7
Constant Definitions

-- ASN1START

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

--

-- Constant definitions

--

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

// skip unchanged text same section //
-- **************************************************************

--

-- Lists

--

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


maxnoofAllowedAreas




INTEGER ::= 16

maxnoofAllowedCAGsperPLMN


INTEGER ::= 256

maxnoofAllowedS-NSSAIs



INTEGER ::= 8

maxnoofBPLMNs





INTEGER ::= 12

maxnoofCAGSperCell




INTEGER ::= X2

maxnoofCellIDforWarning



INTEGER ::= 65535


maxnoofCellinAoI




INTEGER ::= 256

maxnoofCellinEAI




INTEGER ::= 65535

maxnoofCellinTAI




INTEGER ::= 65535


maxnoofCellsingNB




INTEGER ::= 16384

maxnoofCellsinngeNB




INTEGER ::= 256


maxnoofCellsinUEHistoryInfo


INTEGER ::= 16


maxnoofCellsUEMovingTrajectory

INTEGER ::= 16

maxnoofDRBs






INTEGER ::= 32

maxnoofEmergencyAreaID



INTEGER ::= 65535

maxnoofEAIforRestart



INTEGER ::= 256


maxnoofEPLMNs





INTEGER ::= 15


maxnoofEPLMNsPlusOne



INTEGER ::= 16

maxnoofE-RABs





INTEGER ::= 256

maxnoofErrors





INTEGER ::= 256


maxnoofForbTACs





INTEGER ::= 4096


maxnoofMultiConnectivity



INTEGER ::= 4


maxnoofMultiConnectivityMinusOne
INTEGER ::= 3

maxnoofNGConnectionsToReset


INTEGER ::= 65536

maxnoofNIDsupported




INTEGER ::= X3

maxnoofPDUSessions




INTEGER ::= 256


maxnoofPLMNs





INTEGER ::= 12


maxnoofQosFlows





INTEGER ::= 64


maxnoofRANNodeinAoI




INTEGER ::= 64


maxnoofRecommendedCells



INTEGER ::= 16


maxnoofRecommendedRANNodes


INTEGER ::= 16


maxnoofAoI






INTEGER ::= 64

maxnoofServedGUAMIs




INTEGER ::= 256

maxnoofSliceItems




INTEGER ::= 1024

maxnoofTACs






INTEGER ::= 256

maxnoofTAIforInactive



INTEGER ::= 16

maxnoofTAIforPaging




INTEGER ::= 16

maxnoofTAIforRestart



INTEGER ::= 2048

maxnoofTAIforWarning



INTEGER ::= 65535


maxnoofTAIinAoI





INTEGER ::= 16


maxnoofTimePeriods




INTEGER ::= 2

maxnoofTNLAssociations



INTEGER ::= 32

maxnoofXnExtTLAs




INTEGER ::= 16

maxnoofXnGTP-TLAs




INTEGER ::= 16

maxnoofXnTLAs





INTEGER ::= 2
-- **************************************************************

--

-- IEs

--

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


id-AllowedNSSAI










ProtocolIE-ID ::= 0


id-AMFName











ProtocolIE-ID ::= 1


id-AMFOverloadResponse








ProtocolIE-ID ::= 2


id-AMFSetID











ProtocolIE-ID ::= 3

// skip unchanged text same section //
id-LocationReportingAdditionalInfo





ProtocolIE-ID ::= 170


id-SourceToTarget-AMFInformationReroute




ProtocolIE-ID ::= 171


id-AdditionalULForwardingUPTNLInformation



ProtocolIE-ID ::= 172


id-SCTP-TLAs










ProtocolIE-ID ::= 173


id-DataForwardingResponseERABList





ProtocolIE-ID ::= 174


id-RIMInformationTransfer







ProtocolIE-ID ::= 175


id-GUAMIType





ProtocolIE-ID ::= 176

id-SRVCCOperationPossible







ProtocolIE-ID ::= 177

id-TargetRNC-ID










ProtocolIE-ID ::= 178


id-RAT-Information









ProtocolIE-ID ::= 179

id-ExtendedRATRestrictionInformation





ProtocolIE-ID ::= 180


id-QosMonitoringRequest








ProtocolIE-ID ::= 181


id-SgNB-UE-X2AP-ID









ProtocolIE-ID ::= 182

id-NPN-Support-NG-RAN








ProtocolIE-ID ::= XX1


id-NPN-Support-5GCN









ProtocolIE-ID ::= XX1a

id-NPN-AccessInformation







ProtocolIE-ID ::= XX2


id-NPN-PagingAssistanceInformation





ProtocolIE-ID ::= XX3


id-NPN-MobilityInformation







ProtocolIE-ID ::= XX4


id-TargettoSource-Failure-TransparentContainer


ProtocolIE-ID ::= XX5
END

-- ASN1STOP

>>>> END OF CHANGES <<<<
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