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* * * First Change * * * *

5.1
Introduction

The table 5.1-1 shows the AMF Services and AMF Service Operations:

Table 5.1-1 List of AMF Services

	Service Name
	Service Operations
	Operation

Semantics
	Example Consumer(s)

	Namf_Communication
	UEContextTransfer
	Request/Response
	Peer AMF

	
	RegistrationCompleteNotify
	Subscribe/Notify
	Peer AMF

	
	N1MessageNotify
	Subscribe/Notify


	AMF, LMF, PCF

	
	N1N2MessageSubscribe
	
	PCF

	
	N1N2MessageUnSubscribe
	
	PCF

	
	N1N2MessageTransfer
	Request/Response
	SMF, SMSF, LMF, PCF 

	
	NonUeN2MessageTransfer
	Request/Response
	LMF, CBCF, PWS-IWF

	
	NonUeN2InfoSubscribe
	Subscribe/Notify


	CBCF, PWS-IWF

	
	NonUeN2InfoUnSubscribe
	
	

	
	N2InfoNotify
	
	LMF, AMF

	
	NonUeN2InfoNotify
	
	LMF, CBCF, PWS-IWF

	
	EBIAssignment
	Request/Response
	SMF

	
	AMFStatusChangeSubscribe
	Subscribe / Notify
	SMF, PCF, NEF, SMSF, UDM

	
	AMFStatusChangeUnSubscribe
	Subscribe / Notify
	SMF, PCF, NEF, SMSF, UDM

	
	AMFStatusChangeNotify
	Subscribe / Notify
	SMF, PCF, NEF, SMSF, UDM

	Namf_EventExposure
	Subscribe (see NOTE 1)
	Subscribe/Notify
	NEF, SMF, PCF, UDM

	
	Unsubscribe (see NOTE 1)
	Subscribe/Notify
	NEF, SMF, PCF, UDM

	
	Notify
	Subscribe/Notify
	NEF, SMF, PCF, UDM

	Namf_MT
	EnableUEReachability
	Request/Response
	SMSF

	Namf_Location
	ProvideLocation
	Request/Response
	GMLC

	
	EventNotify
	Subscribe / Notify
	GMLC

	NOTE 1:
A subscription applies for one UE, group of UE(s) or any UE.


* * * Next Change * * * *

5.2.2.3.1.1
General

The N1N2MessageTransfer service operation is used by a NF Service Consumer to transfer N1 and/or N2 information to the UE and/or 5G-AN through the AMF in the following procedures:

-
Network triggered Service Request (see subclause 4.2.3.4 of 3GPP TS 23.502 [3]

-
PDU Session establishment (see subclause 4.3.2 of 3GPP TS 23.502 [3])

-
PDU Session modification (see subclause 4.3.3 of 3GPP TS 23.502 [3])

-
PDU Session release (see subclause 4.3.4 of 3GPP TS 23.502 [3])

-
Session continuity, service continuity and UP path management (see subclause 4.3.4 of 3GPP TS 23.502 [3])

-
SMS over NAS procedures (see subclause 4.13.3 of 3GPP TS 23.502 [3]

-
UE assisted and UE based positioning procedure (see subclause 4.13.5.4 of 3GPP TS 23.502 [3])

-
Network assisted positioning procedure (see subclause 4.13.5.5 of 3GPP TS 23.502 [3])
-
UE configuration update procedure for transparent UE policy delivery (see subclause 4.2.4.3 of 3GPP TS 23.502 [3])
NOTE:
Though in 3GPP TS 23.502 [3] the procedure is called "UE configuration update procedure for transparent UE policy delivery", as per 3GPP TS 24.501 [11] subclause 5.4.5.3.1, the network initiated NAS transport procedure is used.
The NF Service Consumer shall invoke the service operation by using HTTP method POST, to request the AMF to transfer N1 and/or N2 information for a UE and/or 5G-AN, with the URI of "N1 N2 Messages Collection" resource (see subclause 6.1.3.10.3.1).

The NF Service Consumer may include the following information in the HTTP Request message body:

-
SUPI 
-
PDU Session ID or LCS Co-relation ID depending on the N1/N2 message class to be transferred

-
N2 SM Information (PDU Session ID, QoS profile, CN N3 Tunnel Info, S-NSSAI)

-
N1 SM Information

-
N1 Message Container (e.g. LPP message, SMS, UPDP message)

-
N2 Information Container (e.g. NRPPa message)

-
Allocation and Retention Priority (ARP)

-
Paging Policy Indication
-
5QI-
Notification URL (used for receiving Paging Failure Indication)

-
RAT and/or AN type for the PDU Session

-
Last Message Indication
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Figure 5.2.2.3.1.1-1 N1N2MessageTransfer for UE related signalling
1.
The NF Service Consumer shall send a POST request to transfer N1 and N2 information. The NF Service Consumer may include a N1N2MessageTransfer Notification URI to AMF in the request message.

2a.
On success, i.e. if the request is accepted and the AMF is able to transfer the N1/N2 message to the UE and/or the AN, the AMF shall respond with a "200 OK" status code. The AMF shall set the cause IE in the N1N2MessageTransferRspData as "N1_N2_TRANSFER_INITIATED" in this case. 

2b. On failure or redirection, one of the HTTP status code listed in Table 6.1.3.5.3.1-3 shall be returned. For a 4xx/5xx response, the message body shall contain a N1N2MessageTransferError structure, including:

-
a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table 6.1.3.5.3.1-3;
* * * Next Change * * * *

5.2.2.3.3.1
General

The N1N2MessageSubscribe service operation is used by a NF Service Consumer (e.g. LMF or PCF) to subscribe to the AMF for notifying N1 messages of a specific type (e.g. LPP or UPDP) or N2 information of a specific type (e.g. NRPPa). For the N1 message class is UPDP, a PCF shall subscribe for the N1 message notification with the AMF, after the AM policy association establishment procedure between the AMF and the PCF (see subclause 4.16.1 of 3GPP TS 23.502 [3]).
NOTE:
Step 1 of clause 4.2.4.3 of 3GPP TS 23.502 [3] specifies that PCF provides the notification target address to AMF as part of Namf_Communication_N1N2MessageTransfer. However step 0 of the same subclause specifies that PCF can split the UPDP transfer towards UE into multiple units. If a notification target address (i.e callback URI) is to be provided in each invocation, then during a continuous stream of such transfers, it is not possible for AMF to correlate which response from UE is to be sent to which of the callback URI. Hence it is appropriate to have one UE specific callback URI registered with the AMF by the PCF for the AMF to notify all UPDP message responses from the UE to the same callback URI. As a result, an explicit subscription per AM policy association is defined in stage 3 for this purpose. Consequently there is no notification target address (i.e callback URI) specified in Namf_Communication_N1N2MessageTransfer.
An NF Service Consumer (e.g. LMF or PCF) may subscribe to notifications of specific N1 message type (e.g. LPP or UPDP) or N2 information type (e.g. NRPPa). In this case the NF Service Consumer shall subscribe by using the HTTP POST method with the URI of the "N1N2 Subscriptions Collection for Individual UE Contexts" resource (See subclause 6.1.3.6.3.1). See also Figure 5.2.2.3.3.1-1.
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Figure 5.2.2.3.3.1-1 N1N2 Message Subscribe

1.
The NF Service Consumer shall send a POST request to create a subscription resource in the AMF for a UE specific N1/N2 message notification. The payload body of the POST request shall contain:

-
N1 and/or N2 Message Type, identifying the type of N1 and/or N2 message to be notified

-
A callback URI for the notification
2.
If the request is accepted, the AMF shall include a HTTP Location header to provide the location of a newly created resource (subscription) together with the status code 201 indicating the requested resource is created in the response message.
* * * Next Change * * * *

5.2.2.3.4.1
General

The N1N2MessageUnSubscribe service operation is used by a NF Service Consumer (e.g. LMF or PCF) to unsubscribe to the AMF to stop notifying N1 messages of a specific type (e.g. LPP or UPDP). 
The NF Service Consumer shall use the HTTP method DELETE with the URI of the "N1N2 Individual Subscription" resource (See subclause 6.1.3.7.3.1), to request the deletion of the subscription for the N1 / N2 message towards the AMF. See also Figure 5.2.2.3.4.1-1.
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2. 204 No Content


Figure 5.2.2.3.4.1-1 N1N2 Message UnSubscribe

1.
The NF Service Consumer shall send a DELETE request to delete an existing subscription resource in the AMF.

2.
If the request is accepted, the AMF shall reply with the status code 204 indicating the resource identified by subscription ID is successfully deleted, in the response message.
* * * Next Change * * * *

5.2.2.3.5.1
General

The N1MessageNotify service operation is used by an AMF notifying the N1 message received from the UE to a destination CN NF, and it is used in the following procedures:

-
Registration with AMF re-allocation (see subclause 4.2.2.2.3 of 3GPP TS 23.502 [3])

-
UE assisted and UE based positioning procedure (see subclause 4.13.5.4 of 3GPP TS 23.502 [3])
-
UE configuration update procedure for transparent UE policy delivery (See subclause 4.2.4.3 in 3GPP TS 23.502 [3])
NOTE:
Though in 3GPP TS 23.502 [3] the procedure is called "UE configuration update procedure for transparent UE policy delivery", as per 3GPP TS 24.501 [11] subclause 5.4.5.2.1, the UE initiated NAS transport procedure is used.
The AMF shall use HTTP POST method to the N1 Notification URI provided by the NF Service Consumer via N1N2MessageSubscribe service operation (See subclause 5.2.2.3.3). See also figure 5.2.2.3.5.1-1.
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Figure 5.2.2.3.5.1-1 N1 Message Notify

1.
The AMF shall send a HTTP POST request to the N1 Notification URI, and the payload body of the POST request shall contain an N1MessageNotificatoin data structure with the subscribed N1 message.

2a.
On success, "204 No Content" shall be returned and the payload body of the POST response shall be empty.
2b.
On failure, one of the HTTP status code listed in Table 6.1.5.6.3.1-2 shall be returned. The message body shall contain a ProblemDetails object with "cause" set to one of the corresponding application errors listed in Table 6.1.5.6.3.1-2.

* * * Next Change * * * *
5.2.2.3.5.x
Using N1MessageNotify in the UE Configuration Update for transparent UE Policy delivery
In the UE Configuration Update for transparent UE Policy delivery procedure, the N1MessageNotify service operation is invoked by the AMF, towards the PCF which subscribed to be notified with UPDP messages received from the UE.

The requirements specified in subclause 5.2.2.3.5.1 shall apply with the following modifications:

1.
Same as step 1 of Figure 5.2.2.3.5.1-1. The request payload shall include the following information:
-
the UPDP message.
* * * Next Change * * * *
6.1.5.4.1
Description

This resource represents the callback reference provided by the NF Service Consumer (e.g. LMF) to receive notifications about N1 message from the UE (e.g. LPP messages).

* * * Next Change * * * *
6.1.6.2.18
Type: N1N2MessageData
Table 6.1.6.2.18-1: Definition of type N1N2MessageData
	Attribute name
	Data type
	P
	Cardinality
	Description

	n1MessageContainer
	N1MessageContainer
	C
	0..1
	This IE shall be included if a N1 message needs to be transferred.

	n2InfoContainer
	N2InfoContainer
	C
	0..1
	This IE shall be included if a N2 information needs to be transferred.

	lastMsgIndication
	boolean
	O
	0..1
	This flag when present shall indicate that the message transferred is the last message. (See subclause 4.13.3.3 of 3GPP TS 23.502 [2].

	sessionId
	string
	O
	0..1
	This IE when present shall indicate the session Id for which the N1 / N2 message is initiated. The Session Id shall be set to the following depending on type of N1 / N2 message class:

-
PDU Session ID if the N1 / N2 message class is SM;

-
LCS Co-relation ID if the N1 message class is LPP (see subclause 4.13.5.4 of 3GPP TS 23.502 [2]);
-
0 otherwise.

See NOTE 1.

	anType
	AccessType
	O
	0..1
	This IE when present shall indicate the access network towards which the N1 / N2 message need to be transferred.

	ppi
	Ppi
	O
	0..1
	This IE when present shall indicate the Paging policy to be applied. The paging policies are configured at the AMF. This IE shall not be present if the anType IE is “NON_3GPP_ACCESS”.

	arp
	Arp
	O
	0..1
	This IE when present shall indicate the Allocation and Retention Priority of the PDU session for which the N1/N2 message transfer is initiated. This IE shall not be present when the N1/N2 message class is not SM.

	5qi
	5qi
	O
	0..1
	This IE when present shall indicate the 5QI associated with the PDU session for which the N1 / N2 message transfer is initiated. This IE shall not be present when the N1/N2 message class is not SM.

	n1n2FailureTxfNotifURI
	Uri
	O
	0..1
	If included, this IE represents the callback URI on which the AMF shall notify the N1/N2 message transfer failure.

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in subclause 6.1.8 is supported. 

	NOTE 1:
For N1 message class "UPDP", as per 3GPP TS 24.501 [11] Annex D, the messages between UE and PCF carry PTI which is used by the PCF to correlate the received N1 message in the notification with a prior transaction initiated by the PCF. 


* * * Next Change * * * *

6.1.6.2.16
Type: N1MessageNotification
Table 6.1.6.2.16-1: Definition of type N1MessageNotification

	Attribute name
	Data type
	P
	Cardinality
	Description

	n1NotifySubscriptionId
	string
	M
	1
	Represents the subscription Id for which the notification is generated. The NF Service Consumer uses this to co-relate the notification against a corresponding subscription. If the notification is due to an implicit subscription via NRF, then the value shall be set as "implicit".

	n1MessageContainer
	N1MessageContainer
	M
	1
	Contains the N1 message class and N1 message content.

	lcsCorrelationId
	CorelationID
	O
	0..1
	If the N1 message notified is for LCS procedures, the NF Service Producer (e.g. AMF) may include an LCS co-relation identifier.

	registrationCtxtContainer
	RegistrationContextContainer
	C
	0..1
	If the N1 message notified is of type 5GMM (i.e. during Registration with AMF re-allocation procedure), the NF Service Producer (e.g. AMF) shall include this IE, if available. 


* * * Next Change * * * *

6.1.6.3.5
Enumeration: N1MessageClass

Table 6.1.6.3.5-1: Enumeration N1MessageClass

	Enumeration value
	Description

	"5GMM"
	The whole NAS message as received (for e.g. used in forwarding the Registration message to target AMF during Registration procedure with AMF redirection).

	"SM"
	The N1 message of SM type 

	"LPP"
	The N1 message of LPP type.

	"SMS"
	The N1 message of SMS type.

	"UPDP"
	The N1 messages for UE policy delivery (See Annex D of 3GPP TS 24.501 [11].


* * * Next Change * * * *

6.1.6.4.2
N1 Message Content 

N1 Message shall encode a 5GS NAS message of a specified type (e.g. SM, LPP) as specified in 3GPP TS 24.501 [11], using the vnd.3gpp.5gnas content-type. 

N1 Message may encode e.g. the following 5GS NAS messages: 

-
For message class SM

-
PDU Session Modification Command (see subclause 8.3.8 of 3GPP TS 24.501 [11]) during network initiated PDU session modification procedure (see subclause 4.3.3 of 3GPP TS 23.502 [3]);

-
PDU Session Release Command (see subclause 8.3.13 of 3GPP TS 24.501 [11]) during network initiated PDU session release procedure (see subclause 4.3.4 of 3GPP TS 23.502 [3]).
-
For message class LPP

-
UE Positioning Request messages as specified in 3GPP TS 36.355 [13] during UE assisted and UE based positioning procedure (see subclause 4.13.5.4 of 3GPP TS 23.502 [3]).

-
For message class 5GMM

-
REGISTRATION REQUEST message as specified in see subclause 8.2.5 of 3GPP TS 24.501 [11], during registration procedures (see subclause 4.2.2.2 of 3GPP TS 23.502 [3]).
-
For message class UPDP
-
MANAGE UE POLICY COMMAND / MANAGE UE POLICY COMPLETE / MANAGE UE POLICY REJECT (see Annex D.5.1 to Annex D.5.3 of 3GPP TS 24.501 [11]) during network initiated UE policy management procedure (see Annex D.2.1 of 3GPP TS 24.501 [11]);
-
UPSI LIST TRANSPORT (see Annex D.5.4 of 3GPP TS 24.501 [11]) during UE initiated UPSI list transport procedure (see Annex D.2.2 of 3GPP TS 24.501 [11]).
* * * Next Change * * * *

A.2
Namf_Communication API
[...]
    N1MessageClass:

      anyOf:

      - type: string

        enum:

          - "5GMM"

          - "SM"

          - "LPP"

          - "SMS"
          - "UPDP"
      - type: string

[...]

* * * End of Changes * * * *
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