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* * * First Change * * * *

5.2.2.8
Update service operation

5.2.2.8.1
General

The Update service operation shall be used in HR roaming scenarios to: 

-
update an individual PDU session in the H-SMF and/or provide the H-SMF with information received by the V-SMF in N1 SM signalling from the UE; 

-
update an individual PDU session in the V-SMF and/or provide information necessary for the V-SMF to send N1 SM signalling to the UE.

It is invoked by the V-SMF in the following procedures: 

-
UE or visited network requested PDU session modification (see subclause 4.3.3.3 of 3GPP TS 23.502 [3]);

-
UE requested PDU session release (see subclause 4.3.4.3 of 3GPP TS 23.502 [3]);

-
EPS to 5GS handover execution using N26 interface (see subclause 4.11 of 3GPP TS 23.502 [3]); 

-
Handover between 3GPP and untrusted non-3GPP access procedures (see subclause 4.9.2 of 3GPP TS 23.502 [3]), for a Home Routed PDU session, without AMF change or with target AMF in same PLMN; 

-
All procedures requiring to provide the H-SMF with information received by the V-SMF in N1 SM signalling from the UE to the H-SMF.

It is invoked by the H-SMF in the following procedures: 

-
Home network requested PDU session modification (see subclause 4.3.3.3 of 3GPP TS 23.502 [3]);

-
Home network requested PDU session release (see subclause 4.3.4.3 of 3GPP TS 23.502 [3]);

-
All procedures requiring to provide information necessary for the V-SMF to send N1 SM signalling to the UE; 

-
EPS Bearer ID allocation (see subclause 4.11.1.4.1 of 3GPP TS 23.502 [3]).
* * * Next Change * * * *

5.2.2.8.3
 Update service operation towards V-SMF

5.2.2.8.3.1
General
The NF Service Consumer (e.g. H-SMF) shall update a PDU session in the V-SMF and/or provide information necessary for the V-SMF to send N1 SM signalling to the UE, or request to allocate EPS Bearer ID(s) for the PDU session, by using the HTTP "modify" custom operation as shown in Figure 5.2.2.8.3.1-1.  
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Figure 5.2.2.8.3.1-1: PDU session update towards V-SMF
1.
The NF Service Consumer shall send a POST request to the resource representing the individual PDU session resource in the V-SMF. The payload body of the POST request shall contain:

-
the requestIndication IE indicating the request type;

-
the modification instructions and/or the information necessary for the V-SMF to send N1 SM signalling to the UE.  

2a.
On success, "204 No Content" or "200 OK" shall be returned; in the latter case, the payload body of the POST response shall contain the representation describing the status of the request and/or information received by the V-SMF in N1 signalling from the UE. 
2b.
On failure, one of the HTTP status code listed in Table 6.1.3.7.4.2.2-1 shall be returned. For a 4xx/5xx response, the message body shall contain a VsmfUpdateError structure, including:

-
a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table 6.1.3.7.4.2.2-1;

-
the n1SmCause IE with the 5GSM cause returned by the UE, if available;  
-
n1SmInfoFromUe and/or unknownN1SmInfo binary data, if NAS SM information has been received from the UE that needs to be transferred to the H-SMF or that the V-SMF does not comprehend;  
-
the procedure transaction id received from the UE, if available.

* * * Next Change * * * *

5.2.2.8.3.x
EPS Bearer ID allocation
The requirements specified in subclause 5.2.2.8.3.1 shall apply with the following modifications.
1.
Same as step 1 of Figure 5.2.2.8.3-1, with the following modifications.

The requestIndication shall be set to EBI_ASSIGNMENT_REQ. 

The NF Service Consumer shall include the assignEbiList IE to request the allocation of EBI(s). The NF Service Consumer may include the revokeEbiList IE to request the V-SMF to release some EBI(s) and delete any corresponding EPS bearer context stored in the V-SMF.
Upon receipt of this request, the V-SMF shall request the AMF to assign (and release if required) EBIs (see subclause 5.2.2.6 of 3GPP TS 29.518 [20].
2a.
Same as step 2a of Figure 5.2.2.8.3-1, with the following modifications.

If the AMF has successfully assigned all or part of the requested EBIs, the SMF shall respond with the status code 200 OK, and include the list of EBIs successfully allocated, and those which failed to be so if any, in the assignedEbiList IE and/or the failedtoAssignEbiList IE respectively. 
2b.
Same as step 2b of Figure 5.2.2.8.3-1, with the following modifications.

For a 4xx/5xx response, the message body shall contain a VsmfUpdateError structure, including the list of EBIs which failed to be allocated in the failedtoAssignEbiList IE. 

* * * Next Change * * * *

6.1.3.7.4.2
Operation: modify
6.1.3.7.4.2.1
Description

6.1.3.7.4.2.2
Operation Definition

This custom operation modifies an individual PDU session resource in the V-SMF, in HR roaming scenario. 

This operation shall support the request data structures specified in table 6.1.3.7.4.2.2-1 and the response data structure and response codes specified in table 6.1.3.7.4.2.2-2.
Table 6.1.3.7.4.2.2-1: Data structures supported by the POST Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	VsmfUpdateData
	M
	1
	Representation of the updates to apply to the PDU session. 


Table 6.1.3.7.4.2.2-2: Data structures supported by the POST Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	VsmfUpdatedData
	M
	1
	200 OK
	This case represents a successful update of the PDU session, when the V-SMF needs to return information in the response.

	
	
	
	204 No Content
	This case represents a successful update of the PDU session, when the V-SMF does not need to return information in the response.

	VsmfUpdateError
	M
	1
	400 Bad Request
	The "cause" attribute shall be set to one of the following application error:

- INVALID_MSG_FORMAT

- MANDAT_IE_INCORRECT

- MANDAT_IE_MISSING

See table 6.1.7.3-1 for the description of these errors.

	VsmfUpdateError
	M
	1
	403 Forbidden
	The "cause" attribute shall be set to one of the following application error:

- N1_SM_ERROR

- UNSPECIFIED

- UNABLE_TO_PAGE_UE

- UE_NOT_RESPONDING

- REJECTED_BY_UE

- REJ_DUE_VPLMN_POLICY

- HO_TAU_IN_PROGRESS
- EBI_EXHAUSTED
See table 6.1.7.3-1 for the description of these errors.

	VsmfUpdateError
	M
	1
	404 Not Found
	The "cause" attribute shall be set to one of the following application error:

- CONTEXT_NOT_FOUND

See table 6.1.7.3-1 for the description of these errors.

	VsmfUpdateError
	M
	1
	500 Internal Server Error
	The "cause" attribute shall be set to one of the following application error:

- SYSTEM_FAILURE

- INSUFFIC_RES

See table 6.1.7.3-1 for the description of these errors.

	VsmfUpdateError
	M
	1
	503 Service Unavailable
	The "cause" attribute shall be set to one of the following application error:

- NF_CONGESTION

See table 6.1.7.3-1 for the description of these errors.

	VsmfUpdateError
	M
	1
	504 Gateway Timeout
	The "cause" attribute shall be set to one of the following application error:

- PEER_NOT_RESPONDING

- NETWORK_FAILURE
See table 6.1.7.3-1 for the description of these errors.


* * * Next Change * * * *

6.1.6.2.15
Type: VsmfUpdateData

Table 6.1.6.2.15-1: Definition of type VsmfUpdateData

	Attribute name
	Data type
	P
	Cardinality
	Description

	requestIndication
	RequestIndication
	M
	1
	This IE shall indicate the request type.

	sessionAmbr
	Ambr
	C
	1
	This IE shall be present if the Session AMBR authorized for the PDU session is modified. When present, it shall contain the new Session AMBR authorized for the PDU session.

	qosFlowsAddModRequestList
	array(QosFlowAddModifyRequestItem)
	C
	0..N
	This IE shall be present if QoS flows are requested to be established or modified.

	qosFlowsRelRequestList
	array(QosFlowReleaseRequestItem)
	C
	0..N
	This IE shall be present if QoS flows are requested to be released.

	epsBearerInfo
	array(EpsBearerInfo)
	C
	0..N
	This IE shall be present if the PDU session may be moved to EPS during its lifetime and the ePSBearerInfo has changed. 

When present, it shall only include epsBearerInfo IE(s) for new EBI or for EBIs for which the epsBearerInfo has changed. The complete epsBearerInfo shall be provided for an EBI that is included (i.e. the epsBearerInfo newly received for a given EBI replaces any epsBearerInfo previously received for this EBI).

	assignEbiList
	array(Arp)
	C
	0..N
	This IE shall be present if the H-SMF requests EBIs to be assigned.  

	revokeEbiList
	array(EpsBearerId)
	C
	0..N
	This IE shall be present if the H-SMF requests the V-SMF to revoke some EBI(s). When present, it shall contain the EBIs to revoke. 

	modifiedEbiList
	array(EbiArpMapping)
	C
	0..N
	This IE shall be present if a PDU session modification procedure resulted in the change of ARP for a QoS flow that was already allocated an EBI.

	pti
	ProcedureTransactionId
	C
	0..1
	This IE shall be present if the request is sent in response to a UE requested PDU session modification or release. When present, it shall contain the PTI value received in the corresponding request.

	n1SmInfoToUe
	RefToBinaryData
	C
	0..1
	This IE shall be present if the H-SMF needs to send N1 SM information to the UE that does not need to be interpreted by the V-SMF. When present, this IE shall reference the n1SmInfoToUe binary data (see subclause 6.1.6.4.4). 

	cause
	Cause
	O
	0..1
	When present, this IE shall indicate the cause for the requested modification. 


* * * Next Change * * * *

6.1.6.2.16
Type: VsmfUpdatedData

Table 6.1.6.2.16-1: Definition of type VsmfUpdatedData

	Attribute name
	Data type
	P
	Cardinality
	Description

	qosFlowsAddModList
	array(QosFlowItem)
	C
	0..N
	This IE shall be present if QoS flows have been successfully established or modified.

	qosFlowsRelList
	array(QosFlowItem)
	C
	0..N
	This IE shall be present if QoS flows have been successfully released.

	qosFlowsFailedtoAddModList
	array(QosFlowItem)
	C
	0..N
	This IE shall be present if QoS flows failed to be established or modified.

	qosFlowsFailedtoRelList
	array(QosFlowItem)
	C
	0..N
	This IE shall be present if QoS flows failed to be released.

	n1SmInfoFromUe
	RefToBinaryData
	C
	0..1
	This IE shall be present if the V-SMF has received known N1 SM information from the UE that does not need to be interpreted by the V-SMF. When present, this IE shall reference the n1SmInfoFromUe binary data (see subclause 6.1.6.4.4). 

	unknownN1SmInfo
	RefToBinaryData
	C
	0..1
	This IE shall be present if the V-SMF has received unknown N1 SM information from the UE. When present, this IE shall reference the unknownN1SmInfo binary data (see subclause 6.1.6.4.4). 

	ueLocation
	UserLocation
	C
	0..1
	This IE shall be present if it is available and QoS flows have been successfully established, modified or released.

When present, this IE shall contain the UE location information.

	ueTimeZone
	TimeZone
	C
	0..1
	This IE shall be present if it is available and QoS flows have been successfully established, modified or released.

When present, this IE shall contain the new UE Time Zone.

	addUeLocation
	UserLocation
	O
	0..1
	Additional UE location. 

This IE may be present, if anType previously reported is a non-3GPP access and a valid 3GPP access user location information is available. 

When present, it shall contain the last known 3GPP access user location. 

	addUeLocTime
	DateTime
	C
	0..1
	Additional UE location timestamp. 

This IE shall be present if the addUeLocation IE is present. When present, it shall indicate the UTC time when the addUeLocation information was acquired. 

	assignedEbiList
	array(EbiArpMapping)
	C
	0..N
	This IE shall be present if the AMF assigned the requested EBI(s). When present, it shall contain the EBIs that were successfully assigned.

	failedToAssignEbiList
	array(Arp)
	C
	0..N
	This IE shall be present if the AMF failed to assign EBIs for a set of ARPs. 


* * * Next Change * * * *

6.1.6.2.30
Type: VsmfUpdateError

Table 6.1.6.2.30-1: Definition of type VsmfUpdateError

	Attribute name
	Data type
	P
	Cardinality
	Description

	
	
	
	
	

	error
	ProblemDetails
	M
	1
	More information on the error shall be provided in the "cause" attribute of the "ProblemDetails" structure.

	pti
	ProcedureTransactionId
	C
	0..1
	This IE shall be present if available. When present, it shall contain the PTI value received from the UE.

	n1smCause
	string
	C
	0..1
	This IE shall be present if available.

When present, it shall contain the 5GSM cause received from the UE. 

It shall be encoded as two characters in hexadecimal representation with each character taking a value of "0" to "9" or "A" to "F", and represent the cause value of the 5GSM cause IE specified in subclause 9.8.4.2 of 3GPP TS 24.501 [7].

Example: the cause "Invalid mandatory information" shall be encoded as "60".

See NOTE.

	n1SmInfoFromUe
	RefToBinaryData
	C
	0..1
	This IE shall be present if the V-SMF has received known N1 SM information from the UE that does not need to be interpreted by the V-SMF. When present, this IE shall reference the n1SmInfoFromUe binary data (see subclause 6.1.6.4.4). 

	unknownN1SmInfo
	RefToBinaryData
	C
	0..1
	This IE shall be present if the V-SMF has received unknown N1 SM information from the UE. When present, this IE shall reference the unknownN1SmInfo binary data (see subclause 6.1.6.4.4). 

	failedToAssignEbiList
	array(Arp)
	C
	0..N
	This IE shall be present if the AMF failed to assign the requested EBIs. 

	NOTE:
This IE is sent as a separate IE rather than within the n1SmInfoFromUE binary data because the 5GSM cause IE is defined as a "V" IE (i.e. without a Type field) in the NAS PDU Session Modification Reject message.


* * * Next Change * * * *

6.1.6.3.6
Enumeration: RequestIndication
The enumeration RequestIndication indicates the request type. It shall comply with the provisions defined in table 6.1.6.3.6-1.
Table 6.1.6.3.6-1: Enumeration RequestIndication

	Enumeration value
	Description

	"UE_REQ_PDU_SES_MOD"
	UE Requested PDU Session Modification

	"UE_REQ_PDU_SES_REL"
	UE Requested PDU Session Release

	"PDU_SES_MOB"
	PDU Session Mobility (e.g. between 3GPP and non-3GPP access, or from EPS to 5GS with N26 interface)

	"NW_REQ_PDU_SES_AUTH"
	Network Requested PDU Session Authentication

	"NW_REQ_PDU_SES_MOD"
	Network Requested PDU Session Modification

	"NW_REQ_PDU_SES_REL"
	Network Requested PDU Session Release

	"EBI_ASSIGNMENT_REQ"
	EPS Bearer ID Assignment Request


* * * Next Change * * * *

6.1.7.3
Application Errors

The application errors defined for the Nsmf_PDUSession service are listed in Table 6.1.7.3-1.

Table 6.1.7.3-1: Application errors

	Application Error
	HTTP status code
	Description

	INVALID_MSG_FORMAT
	400 Bad Request
	The request has an invalid format.

	MANDAT_IE_INCORRECT
	400 Bad Request
	A mandatory or conditional IE was received with a semantically incorrect value.

	MANDAT_IE_MISSING
	400 Bad Request
	A mandatory or conditional IE is missing in the request.

	N1_SM_ERROR
	403 Forbidden
	This indicates that an error, other than those listed in this table, was detected when processing the N1 SM information received in the request, e.g. N1 SM protocol error.

	SNSSAI_DENIED
	403 Forbidden
	The subscriber does not have the necessary subscription to access the SNSSAI.

	DNN_DENIED
	403 Forbidden
	The subscriber does not have the necessary subscription to access the DNN.

	PDUTYPE_DENIED
	403 Forbidden
	The subscriber does not have the necessary subscription for the requested PDU session type.

	SSC_DENIED
	403 Forbidden
	The subscriber does not have the necessary subscription for the requested SSC mode.

	SUBS_DENIED
	403 Forbidden
	This indicates an error, other than those listed in this table, due to lack of necessary subscription to serve the UE request.

	DNN_NOT_SUPPORTED
	403 Forbidden
	The DNN is not supported by the SMF.

	PDUTYPE_NOT_SUPPORTED
	403 Forbidden
	The requested PDU session type is not supported by the SMF for the PDN corresponding to the DNN.

	SSC_NOT_SUPPORTED
	403 Forbidden
	The requested SSC mode is not supported by the SMF for the PDN corresponding to the DNN.

	HR_REQUIRED
	403 Forbidden
	It is used in LBO roaming, if the V-SMF is not able to process some part of the N1 SM information that requires Home Routed Roaming. 

	OUT_OF_LADN_SA
	403 Forbidden
	The PDU session corresponds to a LADN and the UE is outside of the LADN Service Area.

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

	N2_SM_ERROR
	403 Forbidden
	This indicates that an error, other than those listed in this table, was detected when processing the N2 SM information received in the request, e.g. N2 SM protocol error.

	PRIO_SERVICES_ONLY
	403 Forbidden
	The SMF was notified that the UE is reachable only for regulatory prioritized service and the PDU Session to be activated is not for a regulatory prioritized service.

	PSA_CHANGE
	403 Forbidden
	The SMF decided to change the PDU Session Anchor for the PDU Session.

	TARGET_MME_CAP
	403 Forbidden
	A request to retrieve an SM context is rejected due to the target MME not capable to support the PDU session. 

	NO_EPS_5GS_CONTINUITY
	403 Forbidden
	It is used during an EPS to 5GS Idle mode mobility or handover, if the PDU session does not support seamless session continuity to 5GS.

	UNABLE_TO_PAGE_UE
	403 Forbidden
	The request is rejected due to a temporarily inability to page the UE. 

	UE_NOT_RESPONDING
	403 Forbidden
	The UE did not respond to the request initiated by the network, e.g. paging. 

	REJECTED_BY_UE
	403 Forbidden
	The request is rejected by the UE.

	REJ_DUE_VPLMN_POLICY
	403 Forbidden
	The request is rejected due to VPLMN operator policy. 

	HO_TAU_IN_PROGRESS
	403 Forbidden
	The request is rejected temporarily due to a mobilty procedure in progress.

	EBI_EXHAUSTED
	403 Forbidden
	The allocation of EPS Bearer ID failed due to exhaustion of EBI as the maximum number of EBIs has already been allocated to the UE.

	CONTEXT_NOT_FOUND
	404 Not Found
	It is used when no context corresponding to the request exists in the SMF.

	SYSTEM_FAILURE
	500 Internal Server Error
	This indicates a generic error condition in the SMF.

	INSUFFIC_RES
	500 Internal Server Error
	The request cannot be provided due to insufficient resources.

	INSUFFIC_RES_SLICE
	500 Internal Server Error
	The request cannot be provided due to insufficient resources for the specific slice.

	INSUFFIC_RES_SLICE_DNN
	500 Internal Server Error
	The request cannot be provided due to insufficient resources for the specific slice and DNN.

	DNN_CONGESTION
	503 Service Unavailable
	The SMF has detected congestion for the requested DNN and performs overload control for that DNN which does not allow the PDU session to be established.

	S-NSSAI_CONGESTION
	503 Service Unavailable
	The SMF has detected congestion for the requested S-NSSAI and performs overload control for that S-NSSAI which does not allow the PDU session to be established.

	NF_CONGESTION
	503 Service Unavailable
	The SMF NF experiences congestion and performs overload control, which does not allow the request to be processed.

	PEER_NOT_RESPONDING
	504 Gateway Timeout
	No response is received from a remote peer, e.g. from the H-SMF for a HR PDU session.

	NETWORK_FAILURE
	504 Gateway Timeout
	The request is rejected due to a network problem.


* * * Next Change * * * *

A.2
Nsmf_PDUSession API

[…]

VsmfUpdateData:

      type: object

      properties:

        requestIndication:

          $ref: '#/components/schemas/RequestIndication'

        sessionAmbr:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ambr'

        qosFlowsAddModRequestList:

          type: array

          items:

            $ref: '#/components/schemas/QosFlowAddModifyRequestItem'

          minItems: 0

        qosFlowsRelRequestList:

          type: array

          items:

            $ref: '#/components/schemas/QosFlowReleaseRequestItem'

          minItems: 0

        epsBearerInfo:

          type: array

          items:

            $ref: '#/components/schemas/EpsBearerInfo'

          minItems: 0
        assignEbiList:

          type: array

          items:

            $ref: '#/components/schemas/EpsBearerId'

          minItems: 0
        revokeEbiList:

          type: array

          items:

            $ref: '#/components/schemas/EpsBearerId'

          minItems: 0

        modifiedEbiList:

          type: array

          items:

            $ref: '#/components/schemas/EbiArpMapping'

          minItems: 0

        pti:

          $ref: '#/components/schemas/ProcedureTransactionId'

        n1SmInfoToUe:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/RefToBinaryData'

        cause:

          $ref: '#/components/schemas/Cause'

      required:

        - requestIndication

    VsmfUpdatedData:

      type: object

      properties:

        qosFlowsAddModList:

          type: array

          items:

            $ref: '#/components/schemas/QosFlowItem'

          minItems: 0

        qosFlowsRelList:

          type: array

          items:

            $ref: '#/components/schemas/QosFlowItem'

          minItems: 0

        qosFlowsFailedtoAddModList:

          type: array

          items:

            $ref: '#/components/schemas/QosFlowItem'

          minItems: 0

        qosFlowsFailedtoRelList:

          type: array

          items:

            $ref: '#/components/schemas/QosFlowItem'

          minItems: 0

        n1SmInfoFromUe:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/RefToBinaryData'

        unknownN1SmInfo:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/RefToBinaryData'

        ueLocation:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/UserLocation'

        ueTimeZone:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/TimeZone'

        addUeLocation:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/UserLocation'

        addUeLocTime:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        assignedEbiList:

          type: array

          items:

            $ref: '#/components/schemas/EbiArpMapping'

          minItems: 0

        failedToAssignEbiList:

          type: array

          items:

            $ref: '#/components/schemas/EpsBearerId'

          minItems: 0

[…]

    VsmfUpdateError:

      type: object

      properties:

        error:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/ProblemDetails'

        pti:

          $ref: '#/components/schemas/ProcedureTransactionId'

        n1smCause:

          type: string

        n1SmInfoFromUe:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/RefToBinaryData'
        unknownN1SmInfo:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/RefToBinaryData'
        failedToAssignEbiList:

          type: array

          items:

            $ref: '#/components/schemas/EpsBearerId'

          minItems: 0
      required:

        - error

[…]

RequestIndication:

      anyOf:

      - type: string

        enum:

          - "UE_REQ_PDU_SES_MOD"

          - "UE_REQ_PDU_SES_REL"

          - "PDU_SES_MOB"

          - "NW_REQ_PDU_SES_AUTH"

          - "NW_REQ_PDU_SES_MOD"

          - "NW_REQ_PDU_SES_REL"
          - "EBI_ASSIGNMENT_REQ"
      - type: string

        description: >

          This string provides forward-compatibility with future

          extensions to the enumeration but is not used to encode

          content defined in the present version of this API.

      description: >

        Possible values are

        - "UE_REQ_PDU_SES_MOD"

        - "UE_REQ_PDU_SES_REL"

        - "PDU_SES_MOB"

        - "NW_REQ_PDU_SES_AUTH"

        - "NW_REQ_PDU_SES_MOD"

        - "NW_REQ_PDU_SES_REL"
        - "EBI_ASSIGNMENT_REQ"
[…]

* * * End of Changes * * * *
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1. POST {vsmfPduSessionUri}/modify (VsmfUpdateData)


2a. 204 No Content or 200 OK (VsmfUpdatedData)


2b. 4xx/5xx (VsmfUpdateError)



