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1. Introduction
The description of N1MessageNotify and N2InfoNotify for LCS procedures were missing. Also the resource model for UE specific N1/N2 notification and HTTP methods for the notification are so far not specified.
2. Reason for Change
The following changes are done
1. Updated clause 5.2.2.4.1 with use of N1MessageNotify for LCS procedures.

2. Updated clause 5.2.2.4.2 explaining how callback URI for notifying N1 message during Registration with AMF re-allocation procedure is discovered.

3. Added subclause 5.2.2.4.x to explain N1MessageNotify usage for UE assisted and UE based positioning procedure.

4. Resources and Methods for subscription / unsubscription of UE specific N1/N2 messages are specified in clause 6.1.3.

5. Methods for N1/N2 notification are specified in clause 6.1.5. 

The data structures used in this PCR are defined in C4-182074.

The reason for specifying separate HTTP operations for N1N2 notification subscriptions in clause 6.1.3 is the following

1. Stage 2 has defined separate service operations for N1MessageSubscribe/Unsubscribe and N2InfoSubscribe/Unsubscribe.

2. Though these subscribe/unsubscribe service operations are not explicitly used in any stage 2 call flow, it is not clear how the N1MessageNotify / N2InfoNotify steps specified in the procedures under clause 4.13.5 of TS 23.502 can happen without either an explicit subscription or by piggybacking the subscription / callback URI in the N1N2MessageTransfer that happens prior to the notifications in these procedures. 

3. This paper takes the former approach - i.e define HTTP methods for explicit subscription. These explicit subscriptions can be invoked by the NF service consumers (e.g LMF) at the time of an AMF to LMF- LCS intitial interation (for e.g after AMF issues a Nlmf_Location_DetermineLocation request) or along with the invocation of Namf_Communication_N1N2MessageTransfer.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.518v0.4.0.
* * * First Change * * * *
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5.2.2.4A
N1N2MessageSubscribe
5.2.2.4A.1
General

The N1N2MessageSubscribe service operation is used by a NF Service Consumer (e.g LMF) to subscribe to the AMF for notifying N1 messages of a specific type (e.g LPP) or N2 information of a specific type (e.g NRPPa). 
5.2.2.4A.2
Use of N1N2MessageSubscribe for Individual UEs

An NF Service Consumer (e.g LMF) may subscribe to notifications of specific N1 message type (e,g LPP) or N2 information type (e.g NRPPa). In this case the NF Service Consumer shall subscribe by using the HTTP POST method with the following URI. See also Figure 5.2.2.4A.2-1.

The URI: "{apiRoot}/namf_comm/v1/ue_contexts/{ueContextId}/n1-n2-messages/subscriptions"
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Figure 5.2.2.4A.2-1 N1N2 Message Subscription
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 * * * *

5.2.2.4B
N1N2MessageUnSubscribe

5.2.2.4B.1
General

The N1N2MessageUnSubscribe service operation is used by a NF Service Consumer (e.g LMF) to unsubscribe to the AMF to stop notifying N1 messages of a specific type (e.g LPP). 
The NF Service Consumer shall use the HTTP method DELETE with the following URI to request the deletion of the subscription for the N1 / N2 message towards the AMF. See also Figure 5.2.2.4B.1-1.

The URI: "{apiRoot}/namf_comm/v1/ue_contexts/{ueContextId}/n1-n2-messages/subscriptions/{subscriptionId}"
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Figure 5.2.2.4B.1-1 N1 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 * * * *

5.2.2.4
N1MessageNotify
This subclause will contain a generic introduction of the service operations described in the following subclauses.

5.2.2.4.1
General

The N1MessageNotify service operation is used by a 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 in 3GPP TS 23.502 [3])
-
UE assisted and UE based positioning procedure (See subclause 4.13.5.4 in 3GPP TS 23.502 [3])

5.2.2.4.2
Using N1MessageNotify in the Registration with AMF Re-allocation Procedure

In the Registration with AMF re-allocation procedure, the N1MessageNotify service operation is invoked by a NF Service Consumer, e.g. an Initial AMF, towards a target AMF, which is selected to serve the UE, by the initial AMF. 
Editor's Note 1:
It is assuming the operation semantics of N1MessageNotify is the request/response.

The NF Service Consumer shall request the target AMF to serve the UE, i.e. to create a UE Context resource by using the HTTP POST method with the following URL. See also Figure 5.2.2.4.2-1.

The URI: "{apiRoot}/namf_comm/v1/ue_contexts"

Alternatively, the N1MessageNotify service operation is invoked by a NF Service Producer, e.g. the AMF which is served as an Initial AMF, notify the target AMF, which is selected to serve the UE, by the initial AMF, on the callbackUri of the target AMF discovered from the NRF (See subclause 6.1.6.2.4 of 3GPP TS 29.510 [x]).

Editor's Note 2:
Which alternative to be used is FFS.
The initial AMF shall include the following information in the HTTP POST Request message body: 

-
RAN NGAP ID and; (the information enabling (R)AN to identify the N2 terminating point) 

-
the N1 message;

-
the UE's SUPI and MM Context;

-
the Allowed NSSAI together with the corresponding NSI IDs (if network slicing is used and the initial AMF has obtained).
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Figure 5.2.2.4.2-1 N1 Message Notify

1.
The NF Service Consumer shall send a HTTP POST to request to create a resource ueContext in the target AMF.

2.
On success, "201 Created" shall be returned, the payload body of the POST response shall contain the representation of the created resource and the "Location" header shall contain the URI of the created resource.

If the request is failed, the NF service consumer, e.g. the initial AMF, may select the next target AMF in the candidates list, to request that AMF to serve the UE by sending a new HTTP POST. 

Alternatively:

1.
The Initial AMF shall send a POST request to the default notification URL of the target AMF. The payload body of the POST request shall contain the notification payload, e.g. the N1 message, Allowed NSSAI.

2.
On success, "204 No Content" shall be returned and the payload body of the POST response shall be empty.
* * * Next Change * * * *

5.2.2.4.x
Using N1MessageNotify in the UE Assisted and UE Based Positioning Procedure

In the UE assisted and UE based positioning procedure, the N1MessageNotify service operation is invoked by a NF Service Consumer, e.g. an AMF, towards the LMF, which had subscribed for delivering the N1 UE positioning messages for the UE to be notified (See subclause 6.1.3.x).

The AMF shall include the following information in the HTTP POST Request message body when notifying the N1 message from the UE for positioning request: 

-
the N1 Uplink Positioning Message 

-
LCS co-relation identifier;
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Figure 5.2.2.4.x-1 N1 Message Notify

1.
The NF Service Consumer (e.g AMF) shall send a POST request to the notification URI provided by the LMF for receiving the N1 messages of payload type LPP (see subclause 9.8.3.23 of 3GPP TS 24.501 [y]) when invoking the N1MessageSubscribe service operation on the individual UE context (See subclause 6.1.3.x).. The payload body of the POST request shall contain the notification payload, e.g. the N1 message of type LPP, LCS co-relation identifier.
2.
On success, "204 No Content" shall be returned and the payload body of the POST response shall be empty.
* * * Next Change * * * *

5.2.2.6
N2InfoNotify

5.2.2.6.1
General

The N2InfoNotify service operation is used during the following procedure:

-
Inter NG-RAN node N2 based handover procedure (see 3GPP TS 23.502 [3], subclause 4.9.1.3.3)
-
Network assisted positioning procedure (See subclause 4.13.5.5 in 3GPP TS 23.502 [3])

-
Obtaining non-UE associated network assistance data (See subclause 4.13.5.6 in 3GPP TS 23.502 [3])
* * * Next Change * * * *

5.2.2.6.x
Using N2InfoNotify during Location Services procedures
The N2InfoNotify service operation is used during the following Location Services related procedures:

-
Network assisted positioning procedure (See subclause 4.13.5.5 in 3GPP TS 23.502 [3])

-
Obtaining non-UE associated network assistance data (See subclause 4.13.5.6 in 3GPP TS 23.502 [3])

The N2InfoNotify service operation is invoked by a NF Service Producer, i.e. the AMF, towards the NF Service Consumer, e.g. the LMF, to notify the positioning parameters received from the 5G-AN in the NRPPa message.
The NF Service Producer (i.e. the AMF) shall notify the N2 information by using HTTP method POST on the notification callback URI provided by the NF Service Consumer (See subclause 5.2.2.4). See also Figure 5.2.2.6.x-1. 
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Figure 5.2.2.6.x-1 N2 Information Notify 

1.
The AMF, shall send a HTTP POST request to the n2InfoNotifyUrl, and the payload body of the POST request shall contain the notification payload, with the information containing the N2 information that was subscribed by the NF Service Consumer (e.g LMF subscribes to N2 information of type NRPPa). 
2.
On success, "204 No Content" shall be returned and the payload body of the POST response shall be empty.
* * * Next Change * * * *

6.1.3
Resources 

6.1.3.1
Overview
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Figure 6.1.3.1-1: Resource URI structure of the Namf_Communication API

Table 6.1.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 6.1.3.1-1: Resources and methods overview

	Resource name
	Resource URI
	HTTP method or custom operation
	Description
(Mapped Service Operations)

	Individual ueContext

	…/ue-contexts/{ueContextId}


	PATCH 

	UEContextTransfer, RegistrationCompleteNotify, N2InfoNotify
and EBIAssignment 

	
	
	PUT
	CreateUEContext

	
	…/ue-contexts/{ueContextId}/release


	(POST)

release
	ReleaseUEContext

	ueContext collection
	…/ue-contexts
	POST
	N1MessageNotify

	n1N2Message collection
	…/ue-contexts/{ueContextId}/n1-n2-messages

See NOTE 1.
	POST
	N1N2MessageTransfer

	n1N2Message transfer status notification callback
	{n1N2MessageTransferNotificationUrl}
(NF Service Consumer provided callback reference)
	POST
	Notify n1N2MessageTransfer status

	subscriptions
collection
	…/subscriptions
	POST
	AMFStatusChangeSubscribe

	individual

subscription
	…/subscriptions/{subscriptionId}
	DELETE
	AMFStatusChangeUnSubscribe

	N1N2 Subscriptions Collection for Individual UE Contexts
	../ue-contexts/{ueContextId}/n1-n2-messages/subscriptions
	POST
	N1MessageSubscribe, N2InfoSubscribe.

	N1N2 Individual Subscriptions
	../ue-contexts/{ueContextId}/n1-n2-messages/subscriptions/{subscriptionId}
	DELETE
	N1MessageUnSubscribe, N2InfoUnsubscribe

	NOTE 1:
The ueContextId is composed by 5g_guti-{5gGuti}, or supi-{supi}, or pei-{pei}, where the prefix, e.g. "5g_guti." allows the receiver knowing which identifier, e.g. 5g_guti, is used to identify the UE context.


* * * Next Change * * * *

6.1.3.x
Resource: N1N2 Subscriptions Collection for Individual UE Contexts
6.1.3.x.1
Description

This resource represents the collection under an individual UE context for storing the subscriptions for notifications of UE specific N1 and N2 message types. This resource is modelled with the Collection resource archetype (see subclause C.2 of 3GPP TS 29.501 [5]).
6.1.3.x.2
Resource Definition

Resource URI: {apiRoot}/namf-comm/v1/{ueContextId}/n1-n2-messages/subscriptions
This resource shall support the resource URI variables defined in table 6.1.3.x.2-1.

Table 6.1.3.x.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.1.1

	ueContextId
	Represents the Subscription Permanent Identifier (see 3GPP TS 23.501 [2] clause 5.9.2)

pattern: "(imsi-[0-9]{5,15}|nai-.+)"
Or represents the Permanent Equipment Identifier (see 3GPP TS 23.501 [2] clause 5.9.3)


pattern: "(imei-[0-9]{15})"


6.1.3.x.3.1
POST
This method creates an individual N1/N2 information subscription resource for UE related N1/N2 information. This method is used by NF Service Consumers (e.g LMF) to subscribe for notifications about UE related N1/N2 Information.

This method shall support the request data structures specified in table 6.1.3.x.3.1-2 and the response data structures and response codes specified in table 6.1.3.x.3.1-3.
Table 6.1.3.x.3.1-2: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	UeN1N2InfoSubscriptionCreateData
	C
	0..1
	Representation of the subscription for N1 and/or N2 information notification. It shall contain the information regarding N1 and/or N2 information to be notified and the callback URI for the respective notifications.


Table 6.1.3.x.3.1-3: Data structures supported by the POST Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	UeN1N2InfoSubscriptionCreatedData
	C
	0..1
	201 Created
	This case represents the successful creation of the subscription for N1 and/or N2 information notification. 

Upon success, a response body is returned containing the representation describing the status of the request.
The Location header shall contain the location (URI) of the created subscription resource.


6.1.3.x.4
Resource Custom Operations

There are no custom operations supported on this resource.
* * * Next Change * * * *

6.1.3.y
Resource: N1N2 Individual Subscriptions
6.1.3.y.1
Description

This resource represents the individual subscription for the subscription for notifications of UE specific N1 and N2 message types. This resource is modelled with the Document resource archetype (see subclause C.2 of 3GPP TS 29.501 [5]).
6.1.3.y.2
Resource Definition

Resource URI: {apiRoot}/namf-comm/v1/{ueContextId}/n1-n2-messages/subscriptions/{subscriptionId}
This resource shall support the resource URI variables defined in table 6.1.3.x.2-1.

Table 6.1.3.y.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.1.1

	ueContextId
	Represents the Subscription Permanent Identifier (see 3GPP TS 23.501 [2] clause 5.9.2)

pattern: "(imsi-[0-9]{5,15}|nai-.+)"
Or represents the Permanent Equipment Identifier (see 3GPP TS 23.501 [2] clause 5.9.3)


pattern: "(imei-[0-9]{15})"

	subscriptionId
	Represents the individual subscription to the UE specific N1/N2 message notification.


6.1.3.y.3.1
DELETE
This method deletes an individual N1/N2 message notification subscription resource for an individual UE. This method is used by NF Service Consumers (e.g LMF) to unsubscribe for notifications about UE related N1/N2 information.

This method shall support the request data structures specified in table 6.1.3.y.3.1-2 and the response data structures and response codes specified in table 6.1.3.y.3.1-3.
Table 6.1.3.y.3.1-2: Data structures supported by the DELETE Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	


Table 6.1.3.y.3.1-3: Data structures supported by the DELETE Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	n/a
	
	
	200 OK
	


6.1.3.y.4
Resource Custom Operations

There are no custom operations supported on this resource.
* * * Next Change * * * *

6.1.5.x
N1 Message Notification

6.1.5.x.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 NRPP messages).

6.1.5.x.2
Notification Definition

Callback URI: { n1NotifyCallbackUri }
This notification shall support the resource URI variables defined in table 6.1.5.2.2-1.

Table 6.1.5.x.2-1: Resource URI variables for this resource
	Name
	Definition

	N1NotifyCallbackUri
	Callback reference provided by the NF Service Consumer during the subscription to this notification.


6.1.5.x.3
Notification Standard Methods

6.1.5.x.3.1
POST

This method sends an N1 message notification to the NF Service Consumer (e.g LMF). 
This method shall support the request data structures specified in table 6.1.5.x.3.1-2 and the response data structures and response codes specified in table 6.1.5.x.3.1-3.

Table 6.1.5.x.3.1-2: Data structures supported by the POST Request Body 

	Data type
	P
	Cardinality
	Description

	N1MessageNotification
	M
	1
	Representation of the N1 message notification.


Table 6.1.5.x.3.1-3: Data structures supported by the POST Response Body

	Data type
	P
	Cardinality
	Response

codes
	Description

	n/a
	
	
	204 No Content
	This case represents a successful notification of the N1 message to the NF service consumer.


* * * Next Change * * * *

6.1.5.y
UE Specific N2 Information Notification

6.1.5.y.1
Description

This resource represents the callback reference provided by the NF Service Consumer (e.g. LMF) to receive notifications about UE specific N2 information.

6.1.5.y.2
Resource Definition

Resource URI: {n2NotifyCallbackUri}
This resource shall support the resource URI variables defined in table 6.1.5.2.2-1.

Table 6.1.5.y.2-1: Resource URI variables for this resource
	Name
	Definition

	n2NotifyCallbackUri
	Callback reference provided by the NF Service Consumer during the subscription to this notification.


6.1.5.y.3
Resource Standard Methods

6.1.5.y.3.1
POST

This method sends an N2 information notification to the NF Service Consumer (e.g LMF). 
This method shall support the request data structures specified in table 6.1.5.y.3.1-2 and the response data structures and response codes specified in table 6.1.5.y.3.1-3.

Table 6.1.5.y.3.1-2: Data structures supported by the POST Request Body on this resource 

	Data type
	P
	Cardinality
	Description

	N2InformationNotification
	M
	1
	Representation of the N2 information notification.


Table 6.1.5.y.3.1-3: Data structures supported by the POST Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	n/a
	
	
	204 No Content
	This case represents a successful notification of the N2 information to the NF service consumer.


* * * End of Changes * * * *
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