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	Reason for change:
	For a UE entered RRC_INACTIVE state and CN based MT communication handling applies (see also clause 4.8.1.1a of TS 23.502), the NF service consumer, e.g., a SMF, shall trigger AMF EnableUEReachability service to trigger a RAN paging, e.g., when it receives downlink data notification, as specified 4.8.2.2b of TS 23.502.

When the AMF receive the request, it will determine if the UE is reachable:

· Sending a N2 message to trigger RAN paging to bring UE into RRC Connected if it is reachable based on the stored eDRX information;

· Sending a rejection response indicating the UE is not reachable together with an Estimated Maximum Wait time in the response message based on the eDRX cycle value for RRC INACTIVE in AMF if the UE is not reachable.

The description of the EnableUEReachability service operation needs to be updated to reflect above.

In the existing service operation description for EnableUEReachability, there is no relevant description to address the UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation procedure as specified in 4.24.2 of TS 23.502, e.g. which cause code is used for this case. 

For the procedure NEF Anchored Mobile Terminated Data Transport as specified in 4.25.5 of TS 23.502, where the maxWaitingTime is included in N1N2MessageTransfer response message. 

" If AMF determines the UE is unreachable for the SMF (e.g. if the UE is in MICO mode or the UE is configured for extended idle mode DRX), then the AMF rejects the request from the SMF. The AMF may include in the reject message an indication that the SMF need not trigger the Namf_Communication_N1N2MessageTransfer Request to the AMF, if the SMF has not subscribed to the event of UE reachability.
	If the SMF included Extended Buffering support indication, the AMF indicates the Estimated Maximum Wait time, in the reject message, for the SMF to determine the Extended Buffering time. If the UE is in MICO mode, the AMF determines the Estimated Maximum Wait time based on the next expected periodic registration timer update expiration or by implementation. If the UE is configured for extended idle mode DRX, the AMF determines the Estimated Maximum Wait time based on the start of next PagingTime Window. The AMF stores an indication that the SMF has been informed that the UE is unreachable.
"
[bookmark: _Toc25156182][bookmark: _Toc34124482][bookmark: _Toc43207596][bookmark: _Toc49857076][bookmark: _Toc56676909][bookmark: _Toc56691432][bookmark: _Toc56698696][bookmark: _Toc89034898][bookmark: _Toc89064696][bookmark: _Toc89179997][bookmark: _Toc97071673][bookmark: _Toc114773628]This requirement has been captured in clause 5.2.2.3.1.2 "Detailed behaviour of the AMF", where the status code 504 is used together with application cause " UE_NOT_REACHABLE".

So it is proposed to define a new application cause and use status code 504 for both use cases as specified in 4.8.2.2b and 4.24.2.


	
	

	Summary of change:
	Document relevant SA2 procedure which is applicable for the EnableUEReachability service operation and add new cause code UE_NOT_REACHABLE for this service to address when UE is not reachable due to it is in MICO mode or in RRC_Inactive mode or CM-IDLE with eDRX used. 

	
	

	Consequences if not approved:
	Stage 2 requirement is not aligned.
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* * * * First change * * * *
[bookmark: _Toc25156242][bookmark: _Toc34124542][bookmark: _Toc43207656][bookmark: _Toc49857136][bookmark: _Toc56676971][bookmark: _Toc56691494][bookmark: _Toc56698758][bookmark: _Toc89034961][bookmark: _Toc89064759][bookmark: _Toc89180060][bookmark: _Toc97071737][bookmark: _Toc114773692]5.4.2.2.1	General
The EnableUEReachability service operation is used in the following procedure:

-	MT SMS over NAS in CM-IDLE state (see 3GPP TS 23.502 [3], clause 4.13.3.6), or in CM-CONNECTED state (see 3GPP TS 23.502 [3], clause 4.13.3.7).
-	UPF anchored Mobile Terminated Data Transport in Control Plane CIoT 5GS Optimisation (see clause 4.24.2 of 3GPP TS 23.502 [3]).
-	Network Triggered Connection Resume in RRC Inactive with CN based MT communication handling (see clause 4.8.2.2b of 3GPP TS 23.502 [3]).
[bookmark: _PERM_MCCTEMPBM_CRPT03410044___5]The EnableUEReachability service operation shall be invoked by the NF Service Consumer (e.g. SMSF, SMF) to enable the reachability of the UE.
The NF Service Consumer shall invoke the service by using the HTTP method PUT, towards the URI of a "ueReachInd" resource as specified in clause 6.3.3.2. See also figure 5.4.2.2.1-1.


Figure 5.4.2.2.1-1: NF Service Consumer enables the reachability of the UE
1.	The NF Service Consumer sends a PUT request to the resource representing the ueReachInd resource of the AMF. The payload body of the PUT request shall contain an "EnableUeReachabilityReqData" object.
2a.	On success:
-	if the UE is in CM-CONNECTED state, the AMF shall immediately respond using "200 OK" status code, with payload containing an "EnableUeReachabilityRspData" object.
-	if the UE is in CM-IDLE state and the NAS message is to be sent over via 3GPP access and paging is not restricted as defined in 3GPP TS 23.501 [2] clause 5.38.5, the AMF shall page the UE. When UE becomes CM-CONNECTED and the UE has not rejected the page as specified in 3GPP TS 23.501 [2] clause 5.38.4, "200 OK" shall be returned with payload containing an "EnableUeReachabilityRspData" object.
2b.	On failure or redirection, one of the HTTP status code listed in Table 6.3.3.2.3.1-3 shall be returned. For a 4xx/5xx response, the message body shall contain a ProblemDetails or ProblemDetailsEnableUeReachability structure with the "cause" attribute set to one of the application error listed in Table 6.3.3.2.3.1-3.
	The AMF shall respond with the status code "403 Forbidden", if the UE is in a Non-Allowed Area and the service request is not for regulatory prioritized service. The AMF shall set the application error as "UE_IN_NON_ALLOWED_AREA" in POST response body.
	The AMF shall respond with the status code "409 Conflict", if Paging Restriction Information restrict the EnableUEReachability request from causing paging as defined in 3GPP TS 23.501 [2] clause 5.38.5 or if the UE rejects the paging as defined in 3GPP TS 23.501 [2] clause 5.38.4. The AMF shall set the application error as "REJECTION_DUE_TO_PAGING_RESTRICTION" in POST response body.
	The AMF shall response with the status code "504 Gateway Timeout" and set the application error as " UE_NOT_REACHABLE" and include an Estimated Maximum Wait time in POST response body, e.g., when the AMF determines the UE is unreachable (e.g. if the UE is in MICO mode or the UE has entered RRC_INACTIVE state or CM-IDLE state with the extended idle mode DRX) as specified in clauses 4.8.2.2b and 4.24.2 of of 3GPP TS 23.502 [3]).

* * * * Next change * * * *
[bookmark: _Toc25156389][bookmark: _Toc34124691][bookmark: _Toc43207815][bookmark: _Toc49857285][bookmark: _Toc56677121][bookmark: _Toc56691644][bookmark: _Toc56698908][bookmark: _Toc89035143][bookmark: _Toc89064941][bookmark: _Toc89180240][bookmark: _Toc97071919][bookmark: _Toc114773874][bookmark: _Toc25156535][bookmark: _Toc34124840][bookmark: _Toc43207969][bookmark: _Toc49857442][bookmark: _Toc56677286][bookmark: _Toc56691809][bookmark: _Toc56699073][bookmark: _Toc89035329][bookmark: _Toc89065127][bookmark: _Toc89180426][bookmark: _Toc97072111][bookmark: _Toc114774068]6.1.6.2.32	Type: N1N2MsgTxfrErrDetail
Table 6.1.6.2.32-1: Definition of type N1N2MsgTxfrErrDetail
	Attribute name
	Data type
	P
	Cardinality
	Description

	retryAfter
	Uinteger
	O
	0..1
	This IE may be included if the AMF requests the NF Service Consumer to stop sending the N1/N2 message before timeout, and to retry the N1/N2 message transfer request that was rejected after a timeout. The value shall be in seconds.

When included, the value shall be set to an estimate of the AMF on how long it will take before the AMF considers paging procedure as completed.

	highestPrioArp
	Arp
	O
	0..1
	This IE may be included if the "cause" attribute in the ProblemDetails is set to "HIGHER_PRIORITY_REQUEST_ONGOING". When included this IE shall contain the ARP value of the highest priority QoS flow for which currently paging is ongoing.
The NF Service Consumer shall not initiate an Namf_Communication_N1N2MessageTransfer operation for the same UE with an ARP value having a lower priority than this or the same priority as this, until the retryAfter timer expires. 

	maxWaitingTime
	DurationSec
	C
	0..1
	This IE shall be present when:
- extBufSupport attribute with value "true" received in the request; and
- the UE is not reachable due to the UE in MICO mode or the UE using extended idle mode DRX.

When present, this IE shall indicate the estimated maximum waiting time in seconds before the UE will be reachable.

If the UE is in MICO mode, the AMF determines the Estimated Maximum Wait time based on the next expected periodic registration by the UE or by implementation. If the UE is using extended idle mode DRX, the AMF determines the Estimated Maximum Wait time based on the start of the next Paging Time Window.

(see clause 4.25.5 of 3GPP 23.502 [3]).



* * * * Next change * * * *
6.3.3.2.3.1	PUT
This method shall support the URI query parameters specified in table 6.3.3.2.3.1-1.
Table 6.3.3.2.3.1-1: URI query parameters supported by the PUT method on this resource
	Name
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	
	



This method shall support the request data structures specified in table 6.3.3.2.3.1-2 and the response data structures and response codes specified in table 6.3.3.2.3.1-3.
Table 6.3.3.2.3.1-2: Data structures supported by the PUT Request Body on this resource
	Data type
	P
	Cardinality
	Description

	EnableUeReachabilityReqData

	M
	1
	Contain the State of the UE, the value shall be set to UE Reachable.



Table 6.3.3.2.3.1-3: Data structures supported by the PUT Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	EnableUeReachabilityRspData
	M
	1
	200 OK
	Indicate the ueReachInd is updated to UE Reachable.

	RedirectResponse
	O
	0..1
	307 Temporary Redirect
	When the related UE context is not fully available at the target NF Service Producer (e.g. AMF) during a planned maintenance case (e.g. AMF planned maintenance without UDSF case) the "cause" attribute may be used to include the following application error:
[bookmark: _PERM_MCCTEMPBM_CRPT03410270___2]-	NF_CONSUMER_REDIRECT_ONE_TXN

[bookmark: _PERM_MCCTEMPBM_CRPT03410271___2]See table 6.3.7.3-1 for the description of these errors
The Location header of the response shall be set to the URI of the resource located on an alternative service instance within the same AMF or AMF (service) set to which the request is redirected.

If an SCP redirects the message to another SCP then the location header field shall contain the same URI or a different URI pointing to the endpoint of the NF service producer to which the request should be sent.

	RedirectResponse
	O
	0..1
	308 Permanent Redirect
	Permanent redirection. The response shall include a Location header field containing a different URI, or the same URI if a request is redirected to the same target resource via a different SCP. In the former case, the URI shall be an alternative URI of the resource located on an alternative service instance within the same AMF or AMF (service) set.     

	ProblemDetailsEnableUeReachability
	O
	0..1
	403 Forbidden
	The "cause" attribute may be used to indicate one of the following application errors:
[bookmark: _PERM_MCCTEMPBM_CRPT03410272___2]-	UNABLE_TO_PAGE_UE
-	UNSPECIFIED
-	UE_IN_NON_ALLOWED_AREA


See table 6.3.7.3-1 for the description of this error.

	ProblemDetails
	O
	0..1
	404 Not Found
	When the related UE is not found in the NF Service Producer (e.g. AMF) the "cause" attribute shall be set to:
[bookmark: _PERM_MCCTEMPBM_CRPT03410273___2]-	CONTEXT_NOT_FOUND

See table 6.3.7.3-1 for the description of these errors

	ProblemDetails
	O
	0..1
	409 Conflict
	The "cause" attribute may be used to indicate the following application error:
[bookmark: _PERM_MCCTEMPBM_CRPT03410274___7]-	REJECTION_DUE_TO_PAGING_RESTRICTION
See table 6.3.7.3-1 for the description of this error.

	ProblemDetails
	O
	0..1
	503 Service Unavailable
	The "cause" attribute may be used to indicate one of the errors defined in Table 5.2.7.2-1 of 3GPP TS 29.500 [4].

The HTTP header field "Retry-After" shall not be included in this scenario.

	ProblemDetailsEnableUeReachability
	O
	0..1
	504 Gateway Timeout
	The "cause" attribute may be used to indicate one of the following application errors:
[bookmark: _PERM_MCCTEMPBM_CRPT03410275___2]-	UE_NOT_RESPONDING
-	UE_NOT_REACHABLE

See table 6.3.7.3-1 for the description of this error.

	NOTE:	The mandatory HTTP error status code for the PUT 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]).



Table 6.3.3.2.3.1-4: Headers supported by the 307 Response Code on this resource
	Name
	Data type
	P
	Cardinality
	Description

	Location
	string
	M
	1
	The URI of the resource located on an alternative service instance within the same AMF or AMF (service) set to which the request is redirected.
Or the same URI, if a request is redirected to the same target resource via a different SCP.

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



Table 6.3.3.2.3.1-5: 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.
Or the same URI, if a request is redirected to the same target resource via a different SCP.

	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 * * * *
6.3.6.2.6	Type: AdditionInfoEnableUeReachability
Table 6.3.6.2.6-1: Definition of type AdditionInfoEnableUeReachability
	Attribute name
	Data type
	P
	Cardinality
	Description

	maxWaitingTime
	DurationSec
	C
	0..1
	This IE shall contain the estimated maximum wait time (see clauses 4.24.2 and 4.8.2.2b clause 4.25.5 of 3GPP 23.502 [3]).



* * * * Next change * * * *
[bookmark: _Toc25156562][bookmark: _Toc34124867][bookmark: _Toc43207996][bookmark: _Toc49857469][bookmark: _Toc56677313][bookmark: _Toc56691836][bookmark: _Toc56699100][bookmark: _Toc89035367][bookmark: _Toc89065165][bookmark: _Toc89180464][bookmark: _Toc97072157][bookmark: _Toc114774114]6.3.7.3	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_MT service, and the following application errors listed in Table 6.3.7.3-1 are specific for the Namf_MT service.

Table 6.3.7.3-1: Application errors
	Application Error
	HTTP status code
	Description

	NF_CONSUMER_REDIRECT_ONE_TXN
	307 Temporary Redirect
	The request has been asked to be redirected to a specified target.

	UNABLE_TO_PAGE_UE
	403 Forbidden
	AMF is unable page the UE, temporarily.

	UE_IN_NON_ALLOWED_AREA
	403 Forbidden
	UE is currently in a non-allowed area and the service request is not for a regulatory prioritized service.

	UE_DEREGISTERED
	403 Forbidden
	The user is in RM-DEREGISTERED state in the AMF.

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

	CONTEXT_NOT_FOUND
	404 Not Found
	The related UE is not found in the NF Service Consumer.

	TEMPORARY_REJECT_REGISTRATION_ONGOING
	409 Conflict
	The request fails due to an on-going registration procedure.

	REJECTION_DUE_TO_PAGING_RESTRICTION
	409 Conflict
	If Paging Restriction Information restrict the EnableUEReachability request from causing paging as defined in 3GPP TS 23.501 [2] clause 5.38.5 or if the UE rejects the paging as defined in 3GPP TS 23.501 [2] clause 5.38.4.

	UE_NOT_RESPONDING
	504 Gateway Timeout
	UE is not responding to the request initiated by the network, e.g. Paging.

	UE_NOT_REACHABLE
	504 Gateway Timeout
	The UE is not reachable for paging, e.g., when UE is in MICO mode or the UE has entered RRC_INACTIVE state or CM-IDLE state with the extended idle mode DRX.



* * * * End of changes * * * *
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