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---Start of the First Change----
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Elementary Procedure: NGAP consists of Elementary Procedures (EPs). An Elementary Procedure is a unit of interaction between the NG-RAN node and the AMF. These Elementary Procedures are defined separately and are intended to be used to build up complete sequences in a flexible manner. If the independence between some EPs is restricted, it is described under the relevant EP description. Unless otherwise stated by the restrictions, the EPs may be invoked independently of each other as standalone procedures, which can be active in parallel. The usage of several NGAP EPs together or together with EPs from other interfaces is specified in stage 2 specifications (e.g., TS 38.401 [2], TS 38.410 [3] and TS 38.300 [8]).

An EP consists of an initiating message and possibly a response message. Two kinds of EPs are used:

-
Class 1: Elementary Procedures with response (success and/or failure).

-
Class 2: Elementary Procedures without response.

For Class 1 EPs, the types of responses can be as follows:

Successful:

-
A signalling message explicitly indicates that the elementary procedure successfully completed with the receipt of the response.

Unsuccessful:

-
A signalling message explicitly indicates that the EP failed.

-
On time supervision expiry (i.e., absence of expected response).

Successful and Unsuccessful:

-
One signalling message reports both successful and unsuccessful outcome for the different included requests. The response message used is the one defined for successful outcome.

Class 2 EPs are considered always successful.

gNB: as defined in TS 38.300 [8].

ng-eNB: as defined in TS 38.300 [8].

NG-RAN node: as defined in TS 38.300 [8].

PDU session resource: as defined in TS 38.401 [2].
NB-IoT: as defined in TS36.300 [17].
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

5GC
5G Core Network

5QI
5G QoS Identifier

AMF
Access and Mobility Management Function

CGI
Cell Global Identifier

CP
Control Plane

DL
Downlink

EPC
Evolved Packet Core

GUAMI
Globally Unique AMF Identifier

IMEISV
International Mobile station Equipment Identity and Software Version number

LMF
Location Management Function

N3IWF
Non 3GPP InterWorking Function
NB-IoT
Narrow Band Internet of Things
NGAP
NG Application Protocol

NRPPa
NR Positioning Protocol Annex

NSCI
New Security Context Indicator

NSSAI
Network Slice Selection Assistance Information

OTDOA
Observed Time Difference of Arrival

PSCell
Primary SCell 
SCG
Secondary Cell Group
SCTP
Stream Control Transmission Protocol

SMF
Session Management Function

S-NG-RAN node
Secondary NG-RAN node

S-NSSAI
Single Network Slice Selection Assistance Information

TAC
Tracking Area Code

TAI
Tracking Area Identity

TNLA
Transport Network Layer Association

UP
User Plane

UPF
User Plane Function

----Start of the Next Change----
8.1
List of NGAP Elementary Procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 8.1-1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	AMF Configuration Update
	AMF CONFIGURATION UPDATE
	AMF CONFIGURATION UPDATE ACKNOWLEDGE
	AMF CONFIGURATION UPDATE FAILURE

	RAN Configuration Update
	RAN CONFIGURATION UPDATE
	RAN CONFIGURATION UPDATE ACKNOWLEDGE
	RAN CONFIGURATION UPDATE FAILURE

	Handover Cancellation
	HANDOVER CANCEL
	HANDOVER CANCEL ACKNOWLEDGE
	

	Handover Preparation
	HANDOVER REQUIRED
	HANDOVER COMMAND
	HANDOVER PREPARATION FAILURE

	Handover Resource Allocation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER FAILURE

	Initial Context Setup
	INITIAL CONTEXT SETUP REQUEST
	INITIAL CONTEXT SETUP RESPONSE
	INITIAL CONTEXT SETUP FAILURE

	NG Reset
	NG RESET
	NG RESET ACKNOWLEDGE
	

	NG Setup
	NG SETUP REQUEST
	NG SETUP RESPONSE
	NG SETUP FAILURE

	Path Switch Request
	PATH SWITCH REQUEST
	PATH SWITCH REQUEST ACKNOWLEDGE
	PATH SWITCH REQUEST FAILURE

	PDU Session Resource Modify
	PDU SESSION RESOURCE MODIFY REQUEST
	PDU SESSION RESOURCE MODIFY RESPONSE
	

	PDU Session Resource Modify Indication
	PDU SESSION RESOURCE MODIFY INDICATION
	PDU SESSION RESOURCE MODIFY CONFIRM
	

	PDU Session Resource Release
	PDU SESSION RESOURCE RELEASE COMMAND
	PDU SESSION RESOURCE RELEASE RESPONSE
	

	PDU Session Resource Setup
	PDU SESSION RESOURCE SETUP REQUEST
	PDU SESSION RESOURCE SETUP RESPONSE
	

	UE Context Modification
	UE CONTEXT MODIFICATION REQUEST
	UE CONTEXT MODIFICATION RESPONSE
	UE CONTEXT MODIFICATION FAILURE

	UE Context Release
	UE CONTEXT RELEASE COMMAND
	UE CONTEXT RELEASE COMPLETE
	

	Write-Replace Warning 
	WRITE-REPLACE WARNING REQUEST
	WRITE-REPLACE WARNING RESPONSE
	

	PWS Cancel
	PWS CANCEL REQUEST
	PWS CANCEL RESPONSE
	

	UE Radio Capability Check
	UE RADIO CAPABILITY CHECK REQUEST
	UE RADIO CAPABILITY CHECK RESPONSE
	


Table 8.1-2: Class 2 procedures

	Elementary Procedure
	Message

	Downlink RAN Configuration Transfer
	DOWNLINK RAN CONFIGURATION TRANSFER

	Downlink RAN Status Transfer
	DOWNLINK RAN STATUS TRANSFER

	Downlink NAS Transport
	DOWNLINK NAS TRANSPORT

	Error Indication
	ERROR INDICATION

	Uplink RAN Configuration Transfer
	UPLINK RAN CONFIGURATION TRANSFER

	Uplink RAN Status Transfer
	UPLINK RAN STATUS TRANSFER

	Handover Notification
	HANDOVER NOTIFY

	Initial UE Message
	INITIAL UE MESSAGE

	NAS Non Delivery Indication
	NAS NON DELIVERY INDICATION

	Paging
	PAGING

	PDU Session Resource Notify
	PDU SESSION RESOURCE NOTIFY

	Reroute NAS Request
	REROUTE NAS REQUEST

	UE Context Release Request
	UE CONTEXT RELEASE REQUEST

	Uplink NAS Transport
	UPLINK NAS TRANSPORT

	AMF Status Indication
	AMF STATUS INDICATION

	PWS Restart Indication
	PWS RESTART INDICATION

	PWS Failure Indication
	PWS FAILURE INDICATION

	Downlink UE Associated NRPPa Transport
	DOWNLINK UE ASSOCIATED NRPPA TRANSPORT

	Uplink UE Associated NRPPa Transport
	UPLINK UE ASSOCIATED NRPPA TRANSPORT

	Downlink Non UE Associated NRPPa Transport
	DOWNLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Uplink Non UE Associated NRPPa Transport
	UPLINK NON UE ASSOCIATED NRPPA TRANSPORT

	Trace Start
	TRACE START

	Trace Failure Indication
	TRACE FAILURE INDICATION

	Deactivate Trace
	DEACTIVATE TRACE

	Cell Traffic Trace
	CELL TRAFFIC TRACE

	Location Reporting Control
	LOCATION REPORTING CONTROL

	Location Reporting Failure Indication
	LOCATION REPORTING FAILURE INDICATION

	Location Report
	LOCATION REPORT

	UE TNLA Binding Release
	UE TNLA BINDING RELEASE REQUEST

	UE Radio Capability Info Indication
	UE RADIO CAPABILITY INFO INDICATION

	RRC Inactive Transition Report
	RRC INACTIVE TRANSITION REPORT

	Overload Start
	OVERLOAD START

	Overload Stop
	OVERLOAD STOP

	Secondary RAT Data Usage Report
	SECONDARY RAT DATA USAGE REPORT

	Retrieve UE Information
	RETRIEVE UE INFORMATION

	UE Information Transfer
	UE INFORMATION TRANSFER

	RAN CP Relocation Indication
	RAN CP RELOCATION INDICATION


----Start of the Next Change----

//Editor’s note: the yellow part will be introduced in CP CR with two WI Codes.

8.3.p
Connection Establishment Indication
8.3.p.1
General
The purpose of the Connection Establishment Indication procedure is to enable the AMF to complete the establishment of the UE-associated logical NG-connection, and/or trigger the NG-RAN node to obtain and report UE Radio Capability. The procedure uses UE-associated signalling. This procedure applies only if the NG-RAN node is an ng-eNB.
8.3.p.2
Successful Operation
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Figure 8.3.p.2-1: Connection Establishment Indication procedure. Successful operation.
The AMF initiates the procedure by sending a CONNECTION ESTABLISHMENT INDICATION message to the NG-RAN node.

If the UE-associated logical NG-connection is not established, the AMF shall allocate a unique AMF UE NGAP ID to be used for the UE and include that in the CONNECTION ESTABLISHMENT INDICATION message.

If the UE Radio Capability IE is included in the CONNECTION ESTABLISHMENT INDICATION message, the NG-RAN node shall store this information in the UE context, use it as defined in TS 38.300 [8].

If the UE radio capability IEis not included, this may trigger the NG-RAN node to request the UE Radio Capability from the UE and to provide it to the AMF in the UE RADIO CAPABILITY INFO INDICATION message.

If the End Indication IE is included in the CONNECTION ESTABLISHMENT INDICATION message and set to "no further data", the NG-RAN node shall consider that there are no further NAS PDUs to be transmitted for this UE.
If the DL CP Security Information IE is included in the CONNECTION ESTABLISHMENT INDICATION message, the NG-RAN node shall forward this information to the UE as described in TS 36.300 [14].
8.3.p.3
Unsuccessful Operation

Not applicable.

8.3.p.4
Abnormal Conditions

Not applicable.
8.3.x
Retrieve UE Information
8.3.x.1
General

The purpose of the Retrieve UE information procedure is for the NG-RAN node to request the UE information including NB-IoT UE Priority and UE Radio capability from AMF, for a NB-IoT UE using Control Plane CIoT 5GS Optimisation. This procedure applies only if the NG-RAN node is an ng-eNB.
8.3.x.2
Successful Operation 
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Figure 8.3.x.2-1: Retrieve UE Information Procedure. Successful operation.
The NG-RAN node initiates the procedure by sending the RETRIEVE UE INFORMATION message to the AMF.

8.3.x.3
Unsuccessful Operation
Not applicable.

8.3.x.4
Abnormal Conditions

Not applicable.
8.3.y
UE Information Transfer

8.3.y.1
General

The purpose of the UE information transfer procedure is for the AMF to send the UE information including NB-IoT UE Priority and UE Radio capability to the NG-RAN node, for a NB-IoT UE using Control Plane CIoT 5GS Optimisation. This procedure applies only if the NG-RAN node is an ng-eNB.
8.3.y.2
Successful Operation 
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Figure 8.3.y.2-1: UE Information Transfer Procedure. Successful operation.
The AMF initiates the procedure by sending the UE INFORMATION TRANSFER message to the NG-RAN node.

If the NB-IoT UE Priority IE is contained in the UE INFORMATION TRANSFER message, the NG-RAN node shall store this information in the UE context, and use it as specified in TS 23.501 [9].
If the UE Radio Capability IE is contained in the UE INFORMATION TRANSFER message, the NG-RAN node shall store this information in the UE context, and use it as specified in TS 23.501 [9].
8.3.y.3
Unsuccessful Operation
Not applicable.

8.3.y.4
Abnormal Conditions

Not applicable.

8.3.z
RAN CP Relocation Indication
8.3.z.1
General
The purpose of the RAN CP Relocation Indication procedure is to request the AMF to authenticate the UE’s re-establishment request, and trigger the establishment of the respective UE-associated logical NG-connection, for a NB-IoT UE using Control Plane CIoT 5GS Optimisation. This procedure applies only if the NG-RAN node is an ng-eNB.
The procedure uses UE-associated signalling.
8.3.z.2
Successful Operation
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Figure 8.3.z.2-1: RAN CP Relocation Indication. Successful operation.
The NG-RAN node initiates the procedure by sending a RAN CP RELOCATION INDICATION message to the AMF.

The NG-RAN node shall allocate a unique RAN UE NGAP ID to be used for the UE and the NG-RAN node shall include this identity in the RAN CP RELOCATION INDICATION message. 
When the NG-RAN node receives the RRCConnectionReestablishmentRequest message, it triggers the RAN CP Relocation Indication procedure including NAS-level security information received from the UE. If the AMF authenticates the request, it initiates the Connection Establishment Indication procedure including NAS-level security information to be sent to the UE in the RRCConnectionReestablishment message. 
Interactions with the AMF CP Relocation and UE Context Release procedures:

In case of successful UE authentication, the AMF initiates the UE Context Release procedure to release the UE's NG-connection in the old NG-RAN node. The AMF may initiate the AMF CP Relocation procedure before the release procedure in order to trigger the old NG-RAN node to return non-delivered NAS PDUs to the AMF.
8.3.z.3
Unsuccessful Operation

In case the AMF cannot authenticate the UE's request, the CONNECTION ESTABLISHMENT INDICATION message does not contain security information, and the NG-RAN node shall fail the RRC Re-establishment. 
In case of authentication failure, the NG-RAN node and the AMF should locally release the allocated NG resources, if any.
8.3.z.4
Abnormal Conditions

Not applicable.
----Start of the Next Change----
9.2.2.x
RETRIEVE UE INFORMATION 
The message is sent by the NG-RAN node to request UE information over the NG interface.

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

	5G-S-TMSI
	M
	
	9.3.3.20
	
	YES
	reject


9.2.2.y
UE INFORMATION TRANSFER

The message is sent by the AMF to transfer UE information over the NG interface.

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

	5G-S-TMSI
	M
	
	9.3.3.20
	
	YES
	reject

	NB-IoT UE Priority
	O
	
	9.3.1.a
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.3.1.74
	
	YES
	ignore


9.2.2.z
RAN CP RELOCATION INDICATION

This message is sent by the NG-RAN node to initiate the establishment of a UE-associated logical NG-connection, following the reception of re-establishment request.
Direction: NG-RAN node ( AMF.

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

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.2.3.4
	
	YES
	reject

	5G-S-TMSI [FFS pending to RAN2]
	M
	
	9.3.3.20
	
	YES
	reject

	E-UTRA CGI
	M
	
	9.3.1.9
	
	YES
	ignore

	TAI
	M
	
	9.3.3.11
	
	YES
	ignore

	UL CP Security Information
	M
	
	9.3.3.b
	
	YES
	reject


//Editor’s note: the yellow part will be introduced in CP CR with two WI Codes.

9.2.2.c
CONNECTION ESTABLISHMENT INDICATION

This message is sent by the AMF to complete the establishment of the UE-associated logical NG-connection.
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 UE NGAP ID
	M
	
	9.3.3.1
	
	YES
	ignore

	RAN UE NGAP ID
	M
	
	9.3.3.2
	
	YES
	ignore

	DL CP Security Information
	O
	
	9.2.3.49
	
	YES
	ignore


----Start of the Next Change----

9.3.1.117
UE Retention Information
This IE allows the NG-RAN node and the AMF to indicate whether prior UE related contexts and related UE-associated logical NG-connections and RRC connections are intended to be retained.

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

	UE Retention Information
	M
	
	ENUMERATED (ues-retained, ...)
	


9.3.1.a
NB-IoT UE Priority

This IE provides the NB-IoT UE Priority and to be used by the NG-RAN to prioritise between UEs accessing via NB-IoT.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NB-IoT UE Priority
	M
	
	INTEGER (0..255, …) [FFS pending to CT4]
	Lower value indicates higher priority.


----Start of the Next Change----
9.3.3.26
NAS Security Parameters from NG-RAN

This IE provides security related parameters for inter-system handover from NG-RAN to E-UTRAN via the eNB to the UE.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NAS Security Parameters from NG-RAN
	M
	
	OCTET STRING
	Coded as the value part of the N1 mode to S1 mode NAS transparent container  IE defined in TS 24.501 [26].


9.3.3.b
UL CP Security Information
The UL CP Security Information IE contains NAS level security information to enable UE authentication by the AMF as described in TS 33.401 [27].

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

	UL NAS MAC
	M
	
	BIT STRING (SIZE(16))
	Defined in TS 33.401 [27].

	UL NAS Count
	M
	
	BIT STRING (SIZE(5))
	Defined in TS 33.401 [27].


9.3.3.c
DL CP Security Information

The DL CP Security Information IE contains NAS level security information to be forwarded to the UE as described in TS 33.401 [27].

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

	DL NAS MAC
	M
	
	BIT STRING (SIZE(16))
	Defined in TS 33.401 [27].


----Start of the Next Change----

//asn.1 part to be added
----Start of the Next Change----
----End of the Changes----
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