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Clause 4.15.3.2.4 (exposure with bulk subscription)
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If the UE context being transferred from the source AMF is the last UE context that belongs to a UE group Id related subscription, then the source AMF shall not delete the UE group Id related subscription until the expiry of that event subscription (see clause 5.3.2.2.2)
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However, for a subscription targeting a group of UEs, or targeting any UE, the request shall be accepted even if the AMF does not currrently serve any UE of the group of UE or any UE (respectively), unless the request needs to be rejected for other reasons.


	
	

	Consequences if not approved:
	Bulk subscriptions to a group of UE or any UE fail if the AMF does not serve any UE of the group, or any UE, at the time the request is received.


	
	

	Clauses affected:
	5.3.2.2.2, 5.3.2.2.3, 6.2.3.2.3.1, 6.2.3.3.3.1, 6.2.7.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1



* * * First Change * * * *
[bookmark: _Toc25156231][bookmark: _Toc34124531][bookmark: _Toc43207645][bookmark: _Toc49857125][bookmark: _Toc56676959][bookmark: _Toc56691482][bookmark: _Toc56698746][bookmark: _Toc89034948][bookmark: _Toc89064746][bookmark: _Toc89180047][bookmark: _Toc97071724][bookmark: _Toc120051126][bookmark: _Toc138346576][bookmark: _Toc25073860][bookmark: _Toc34063036][bookmark: _Toc43120010][bookmark: _Toc49768065][bookmark: _Toc56434238][bookmark: _Toc136444334][bookmark: _Toc130936496]5.3.2.2.2	Creation of a subscription
The Subscribe service operation is invoked by a NF Service Consumer, e.g. NEF, towards the AMF, when it needs to create a subscription to monitor at least one event relevant to the AMF. The NF Service Consumer may subscribe to multiple events in a subscription. A subscription may be associated with one UE, a group of UEs or any UE.
The NF Service Consumer shall request to create a new subscription by using HTTP method POST with URI of the subscriptions collection, see clause 6.2.3.2.
The NF Service Consumer shall include the following information in the HTTP message body:
-	NF ID, indicates the identity of the network function instance initiating the subscription;
-	Subscription Target, indicates the target(s) to be monitored, as one of the following types:
-	A specific UE, identified with a SUPI, a PEI or a GPSI;
-	A group of UEs, identified with a group identity;
-	Any UE, identified by the "anyUE" flag.
-	Notification URI, indicates the address to deliver the event notifications generated by the subscription;
-	Notification Correlation ID, indicates the correlation identity to be carried in the event notifications generated by the subscription;
-	List of events to be subscribed;
-	Event Types per event, as specified in clause 5.3.1.
The NF Service Consumer may include the following information in the HTTP message body:
-	Immediate Report Flag per event, indicates an immediate report to be generated with current event status;
-	Event Trigger, indicates how the events shall be reported (One-time Reporting or Continuously Reporting).
-	Maximum Number of Reports, defines the maximum number of reports after which the event subscription ceases to exist;
-	Expiry, defines maximum duration after which the event subscription ceases to exist;
-	Sampling ratio, defines the random subset of UEs among target UEs, and AMF only report the event(s) related to the selected subset of UEs;
-	partitioning criteria, that defines Criteria for partitioning UEs before applying sampling ratio;
-	Periodic Report Flag per event, indicates the report to be generated periodically;
-	Repetition Period, defines the period for periodic reporting;
-	Variable reporting periodicity information, defines the list of conditions related to Reporting periodicity and the period per condition.
-	Event Filter per applicable event, defines further options on how the event shall be reported;
-	Reference Id per event, indicates the value of the Reference Id associated with the event to be monitored. If provided, the Reference Id shall be included in the reports triggered by the event;
-	a notification flag as "notifFlag" attribute if the EneNA feature is supported; and/or
-	Muting Exception Instructions, which specify instructions to apply to the subscription and the stored events when an exception occurs at the AMF while the event is muted (e.g., the buffer of stored event reports is full, or the number of stored event reports exceeds a certain number), if the ENAPH3 feature is supported (see clause 6.2.8).


Figure 5.3.2.2.2-1 Subscribe for Creation
1.	The NF Service Consumer shall send a POST request to create a subscription resource in the AMF. The payload body of the POST request shall contain a representation of the individual subscription resource to be created. The request may contain an expiry time, suggested by the NF Service Consumer as a hint, representing the time upto which the subscription is desired to be kept active and the time after which the subscribed event(s) shall stop generating report.
2a.	On success, 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. If the NF Service Consumer has included more than one events in the event subscription and some of the events are failed to be subscribed, the AMF shall accept the message and provide the successfully subscribed event(s) in AmfEventSubscription. If the NF Service Consumer has included the immediateFlag with value as "true" in the event subscription, the AMF shall include the current status of the events subscribed, if available (e.g. last known location information is included if the subscribed event is LOCATION_REPORT). If the events with immediateFlag set to "true" are subscribed by an NF service consumer on behalf of a third NF and the NF service consumer has not indicated supporting of IERSR feature (see 6.2.8), the notification will be sent to the third NF directly, i.e. subsChangeNotifyUri is included in the event subscription, the current status of the events subscribed shall not be included in response. The AMF shall subsequently send a notification to the third NF including the current status of the events subscribed.
	If the NF Service Consumer has set the event reporting option as ONE_TIME and if the AMF has included the current status of the events subscribed in the response, then the AMF shall not do any subsequent event notification for the events given in the AmfCreateEventSubscription parameter. If the NF Service Consumer has set the event reporting option as ONE_TIME, the subscribed event as LOCATION_REPORT and the immediateFlag is set to false or absent, the AMF shall send an event notification to notify the current location of the UE after the subscription; if the UE is in RM-REGISTERED and CM-IDLE state over 3GPP access and the UE does not respond to the paging, or if the UE is in RM-REGISTERED over non-3GPP access, the event notification shall include the last known location and the ageOfLocationInformation IE set to a  value other than "0", which indicates to the NF service consumer that the AMF returned the last known location.
	If the NF Service Consumer has set the CONTINUOUS or PERIODIC event reporting option, the subscribed event as LOCATION_REPORT and the immediateFlag is set to false or absent, the AMF shall send a first event notification to notify the current location of the UE after the subscription is created and then subsequent event notifications when the user location changes or according to the requested period respectively; if at the time of the subscription creation the UE is in RM-REGISTERED and CM-IDLE state over 3GPP access and the UE does not respond to the paging, or if the UE is in RM-REGISTERED over non-3GPP access, the AMF shall send the first event notification including the last known location and the ageOfLocationInformation IE set to a value other than "0", which indicates to the NF service consumer that the AMF returned the last known location.
[bookmark: _PERM_MCCTEMPBM_CRPT03410041___3]The response, based on operator policy and taking into account the expiry time included in the request, may contain the expiry time, as determined by the AMF, after which the subscription becomes invalid. Once the subscription expires, if the NF Service Consumer wants to keep receiving notifications, it shall create a new subscription in the AMF. The AMF shall not provide the same expiry time for many subscriptions in order to avoid all of them expiring and recreating the subscription at the same time. If the expiry time is not included in the response, the NF Service Consumer shall consider the subscription to be valid without an expiry time.
If the sampling ratio ("sampRatio") attribute is included in the subscription without a partitioningCriteria, the AMF shall select a random subset of UEs among target UEs according to the sampling ratio and only report the event(s) related to the selected subset of UEs. If the partitioningCriteria attribute is also included along with sampling ratio, the AMF shall apply the sampling ratio on the group of UEs determined according to the partitioning criteria.
If the AMF supports the EneNA feature and the "notifFlag" attribute is included and set to "DEACTIVATE" in the request, the AMF shall mute the event notification and store the available events. Additionally, if the AMF also supports the ENAPH3 feature (see clause 6.2.8) and the NF service consumer also included event muting instructions in the request, the AMF should evaluate the received event muting instructions against to local actions (if configured) and, if the subscription creation request is accepted, the AMF may indicate the following information to the NF service consumer in the response:
-	the maximum number of notifications that the AMF expects to be able to store for the subscription;
-	an estimate of the duration for which notifications can be buffered.
If the NF service consumer is a UDM, the AMF and the UDM both support the "ESSYNC" feature and the subscription is targeting a specific UE with Reference Id(s) included in the subscription, the AMF shall locally store the information that the event subscription is subject to the Event Subscription Synchronization with UDM during EPS to 5GS mobility as specified in clause 5.3.2.4.2. During inter-AMF mobility procedures, the source AMF shall include the "eventSyncInd" IE (in AmfEventSubscriptionAddInfo data type) with the value "true" in the UE Context for the event subscriptions that are subject to Event Subscription Synchronization with UDM.
If the subscription creation request targets a group of UE or any UE, the AMF shall accept the request and create a subscription even if the AMF does not currently serve any UE of the group or any UE respectively, unless other reasons exist to reject the request.
2b.	On failure or redirection, one of the HTTP status code listed in Table 6.2.3.2.3.1-3 shall be returned. For a 4xx/5xx response, the message body shall contain a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table 6.2.3.2.3.1-3.
	If the subscription creation request targets a specific UE and this UE is not served by the AMF (i.e. it is not known to the AMF), the AMF shall reject the request with a 403 Forbidden response and the application error "UE_NOT_SERVED_BY_AMF", unless the request can be redirected to another AMF known to serve the UE (e.g. another AMF of the same AMF set).

If the AMF supports the EneNA and ENAPH3 features (see clause 6.2.8), the NF service consumer sets the "notifFlag" attribute to "DEACTIVATE" and event muting instructions in the request, but the AMF cannot accept the received instructions, the AMF may reject the request with a 403 Forbidden response and the application error "MUTING_EXC_INSTR_NOT_ACCEPTED".

* * * Next Change * * * *
[bookmark: _Toc25156232][bookmark: _Toc34124532][bookmark: _Toc43207646][bookmark: _Toc49857126][bookmark: _Toc56676960][bookmark: _Toc56691483][bookmark: _Toc56698747][bookmark: _Toc89034949][bookmark: _Toc89064747][bookmark: _Toc89180048][bookmark: _Toc97071725][bookmark: _Toc120051127][bookmark: _Toc138346577]5.3.2.2.3	Modification of a subscription
The Subscribe service operation is invoked by a NF Service Consumer, e.g. NEF, towards the AMF, when it needs to modify an existing subscription previously created by itself at the AMF.
The NF Service Consumer shall modify the subscription by using HTTP method PATCH with the URI of the individual subscription resource (see clause 6.2.3.3) to be modified.
See also Figure 5.3.2.2.3-1 below.


Figure 5.3.2.2.3-1 Modification of a Subscription
1.	The NF Service Consumer shall send a PATCH request to modify a subscription resource in the AMF. The modification may be for the events subscribed or for updating the event options.
2a.	On success, the request is accepted, the AMF shall return the representation of the modified subscription resource or its sub-resource together with the status code 200 OK. When the PATCH request is for modifying the expiry attribute of the options IE of the subscription, then the AMF based on operator policies and taking into account the expiry time included in the request, shall include an expiry time, after which the subscription becomes invalid. Once the subscription expires, if the NF Service Consumer wants to keep receiving notifications, it shall create a new subscription in the AMF, as specified in clause 5.3.2.2.2. The AMF shall not provide the same expiry time for many subscriptions in order to avoid all of them expiring and recreating the subscription at the same time.
[bookmark: _PERM_MCCTEMPBM_CRPT03410042___3]The PATCH request may be used to modify the "notifFlag" attribute of the options IE of the subscription, when both the AMF and NF Service Consumer support the EneNA feature as defined in clause 6.2.8:
-	if the "notifFlag" attribute is set to "DEACTIVATE" in the request and the event notification is currently not muted, the AMF shall mute the event notification and store the available events, or
-	if the "notifFlag" is set to "RETRIEVAL" in the request and the event notification is currently muted, the AMF shall send the stored events to the NF service consumer, mute the event notification again and store available events; or
-	if the "notifFlag" is set to "ACTIVATE" in the request and the event notification is currently muted, the AMF shall send the stored events to the NF service consumer and stop muting the event notification.
In addition, if both the AMF and the NF service consumer also support the ENAPH3 feature (see clause 6.2.8), the PATCH request modifies the "notifFlag" attribute to "DEACTIVATE" and contains muting exception instructions, the AMF should evaluate the received event muting instructions against to local actions (if configured) and, if the subscription modification request is accepted, the AMF may indicate the following information to the NF service consumer in the response:
-	the maximum number of notifications that the AMF expects to be able to store;
-	an estimate of the duration for which notifications can be buffered.
If the subscription requested to be modified targets a group of UE or any UE, the AMF shall accept the request and modify the subscription even if the AMF does not currently serve any UE of the group or any UE respectively, unless other reasons exist to reject the request.

If the AMF cannot accept the received muting exception instructions, the AMF may reject the request with a 403 Forbidden response and the application error "MUTING_EXC_INSTR_NOT_ACCEPTED"
2b.	On failure or redirection, one of the HTTP status codes listed in Table 6.2.3.3.3.1-3 shall be returned. For a 4xx/5xx response, the message body shall contain a ProblemDetails structure with the "cause" attribute set to one of the application errors listed in Table 6.2.3.3.3.1-3.

If the subscription requested to be modified targets a specific UE and this UE is not served by the AMF (i.e. it is not known to the AMF), the AMF shall reject the request with a 403 Forbidden response and the application error "UE_NOT_SERVED_BY_AMF", unless the request can be redirected to another AMF known to serve the UE (e.g. another AMF of the same AMF set).

If the AMF cannot accept the received muting exception instructions, the AMF may reject the request with a 403 Forbidden response and the application error "MUTING_EXC_INSTR_NOT_ACCEPTED".

* * * Next Change * * * *
[bookmark: _Toc25156463][bookmark: _Toc34124767][bookmark: _Toc43207893][bookmark: _Toc49857366][bookmark: _Toc56677207][bookmark: _Toc56691730][bookmark: _Toc56698994][bookmark: _Toc89035244][bookmark: _Toc89065042][bookmark: _Toc89180341][bookmark: _Toc97072020][bookmark: _Toc120051425][bookmark: _Toc138346877]6.2.3.2.3.1	POST
This method shall support the URI query parameters specified in table 6.2.3.2.3.1-1.
Table 6.2.3.2.3.1-1: URI query parameters supported by the POST method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



This method shall support the request data structures specified in table 6.2.3.2.3.1-2 and the response data structures and response codes specified in table 6.2.3.2.3.1-3.
Table 6.2.3.2.3.1-2: Data structures supported by the POST Request Body on this resource
	Data type
	P
	Cardinality
	Description

	AmfCreateEventSubscription
	M
	1
	Describes of an AMF Event Subscription to be created



Table 6.2.3.2.3.1-3: Data structures supported by the POST Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	AmfCreatedEventSubscription 
	M
	1
	201 Created
	Represents successful creation of an AMF Event Subscription

	RedirectResponse
	O
	0..1
	307 Temporary Redirect
	Temporary redirection. 
(NOTE 2)

	RedirectResponse
	O
	0..1
	308 Permanent Redirect
	Permanent redirection. 
(NOTE 2)

	ProblemDetails
	O
	0..1
	403 Forbidden
	Indicates the creation of subscription has failed due to application error.

The "cause" attribute may be used to indicate one of the following application errors:

[bookmark: _PERM_MCCTEMPBM_CRPT03410203___2]-	UE_NOT_SERVED_BY_AMF (for a subscription targeting a specific UE)
-	MUTING_EXC_INSTR_NOT_ACCEPTED

	NOTE 1:	The mandatory HTTP error status code for the POST method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply, with response body containing an object of ProblemDetails data type (see clause 5.2.7 of 3GPP TS 29.500 [4]).
NOTE 2:	RedirectResponse may be inserted by an SCP or SEPP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].



Table 6.2.3.2.3.1-4: Headers supported by the 201 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	Contains the URI of the newly created resource, according to the structure: {apiRoot}/namf-evts/<apiVersion>/subscriptions/{subscriptionId}



Table 6.2.3.2.3.1-5: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located on an alternative service instance within the same AMF or AMF (service) set.
For the case when a request is redirected to the same target resource via a different SCP or SEPP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance ID towards which the request is redirected



Table 6.2.3.2.3.1-6: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located on an alternative service instance within the same AMF or AMF (service) set.
For the case when a request is redirected to the same target resource via a different SCP or SEPP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance ID towards which the request is redirected



* * * Next Change * * * *
[bookmark: _Toc25156469][bookmark: _Toc34124773][bookmark: _Toc43207899][bookmark: _Toc49857372][bookmark: _Toc56677213][bookmark: _Toc56691736][bookmark: _Toc56699000][bookmark: _Toc89035250][bookmark: _Toc89065048][bookmark: _Toc89180347][bookmark: _Toc97072026][bookmark: _Toc120051431][bookmark: _Toc138346883]6.2.3.3.3.1	PATCH
This method shall support the URI query parameters specified in table 6.2.3.3.3.1-1.
Table 6.2.3.3.3.1-1: URI query parameters supported by the PATCH method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



This method shall support the request data structures specified in table 6.2.3.3.3.1-2 and the response data structures and response codes specified in table 6.2.3.3.3.1-3.
Table 6.2.3.3.3.1-2: Data structures supported by the PATCH Request Body on this resource
	Data type
	P
	Cardinality
	Description

	array(AmfUpdateEventSubscriptionItem)
	M
	1..N
	Document describes the modification(s) to a AMF Event Subscription

	array(AmfUpdateEventOptionItem)
	M
	1..1
	Document describing the modification to the event subscription options (e.g subscription expiry time).



Table 6.2.3.3.3.1-3: Data structures supported by the PATCH Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	AmfUpdatedEventSubscription
	M
	1
	200 OK
	Represents a successful update on AMF Event Subscription

	RedirectResponse
	O
	0..1
	307 Temporary Redirect
	Temporary redirection. 
(NOTE 2)

	RedirectResponse
	O
	0..1
	308 Permanent Redirect
	Permanent redirection. 
(NOTE 2)

	ProblemDetails
	O
	0..1
	403 Forbidden
	Indicates the modification of subscription has failed due to application error.

The "cause" attribute may be used to indicate one of the following application errors:
[bookmark: _PERM_MCCTEMPBM_CRPT03410205___2]-	UE_NOT_SERVED_BY_AMF (for a subscription targeting a specific UE)
-	MUTING_EXC_INSTR_NOT_ACCEPTED

	ProblemDetails
	O
	0..1
	404 Not Found
	Indicates the modification of subscription has failed due to application error.

The "cause" attribute may be used to indicate one of the following application errors:
[bookmark: _PERM_MCCTEMPBM_CRPT03410206___2]-	SUBSCRIPTION_NOT_FOUND

	NOTE 1:	The mandatory HTTP error status code for the PATCH method listed in Table 5.2.7.1-1 of 3GPP TS 29.500 [4] also apply, with response body containing an object of ProblemDetails data type (see clause 5.2.7 of 3GPP TS 29.500 [4]).
NOTE 2:	RedirectResponse may be inserted by an SCP or SEPP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].



Table 6.2.3.3.3.1-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located on an alternative service instance within the same AMF or AMF (service) set.
For the case when a request is redirected to the same target resource via a different SCP or SEPP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance ID towards which the request is redirected



Table 6.2.3.3.3.1-5: Headers supported by the 308 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	An alternative URI of the resource located on an alternative service instance within the same AMF or AMF (service) set.
For the case when a request is redirected to the same target resource via a different SCP or SEPP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].

	3gpp-Sbi-Target-Nf-Id
	string
	O
	0..1
	Identifier of the target NF (service) instance ID towards which the request is redirected



* * * Next Change * * * *
[bookmark: _Toc25156517][bookmark: _Toc34124822][bookmark: _Toc43207951][bookmark: _Toc49857424][bookmark: _Toc56677267][bookmark: _Toc56691790][bookmark: _Toc56699054][bookmark: _Toc89035310][bookmark: _Toc89065108][bookmark: _Toc89180407][bookmark: _Toc97072092][bookmark: _Toc120051497][bookmark: _Toc138346950]6.2.7.3	Application Errors
The common application errors defined in the Table 5.2.7.2-1 in 3GPP TS 29.500 [4] may also be used for the Namf_EventExposure service, and the following application errors listed in Table 6.2.7.3-1 are specific for the Namf_EventExposure service.
Table 6.2.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	UE_NOT_SERVED_BY_AMF
	403 Forbidden
	Indicates the creation or the modification of a subscription targeting a specific UE has failed due to an application error when the UE is not served by the AMF (i.e. it is not known to the AMF).

	UNSPECIFIED
	403 Forbidden
	The request is rejected due to unspecified reasons.

	MUTING_EXC_INSTR_NOT_ACCEPTED
	403 Forbidden
	Indicates the AMF does not accept the received muting exception instructions.

	SUBSCRIPTION_NOT_FOUND
	404 Not Found
	Indicates the modification of subscription has failed due to an application error when the subscription is not found in the AMF.



* * * End of Changes * * * *
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