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	Reason for change:
	EBI(s) need to be allocated to PDU sessions eligible to EPS interworking (with N26 support). The vast majority of PDU sessions will be eligible to EPS interworking. 

EBIs are released whenever the UE moves to non-3GPP access and need to be re-allocated when the UE moves back to non-3GPP access (see CR 23.502 #0886 agreed at SA2 #130). Mobility between 3GPP and non-3GPP access is frequent typically. 

Per existing specifications, the AMF determines whether a PDU session is eligible to EPS interworking and indicates so when creating a PDU session towards the SMF (this is signalled over N11 and N16, for roaming and non-roaming scenarios). The SMF has then to initiate a new request towards the AMF (over N16 and N11 for HR PDU sessions, and over N11 otherwise) to request the allocation of EBI(s), and once getting the response, the SMF completes the PDU session establishment and responds to the AMF (N11&N16). 
This causes unnecessary signalling over N11 and N26 and delay. 

It is proposed to enable the AMF to pre-allocate an EBI for PDU session eligible to EPS interworking with N26, and to send this pre-allocated EBI in the Create/Update SM Context (and Create/Update) request to the SMF. The SMF can then immediately completes the PDU session establishment or mobility to 3GPP access, without the need for an extra signalling exchange over N11 and N16 for requesting EBIs to the AMF. 

The existing EBI allocation procedure is kept and may still be used e.g. in rare cases where more than one EBI would be required during the establishment of the PDU session. 

In its response, the SMF can indicate that the EBI is revoked (e.g. cases where the AMF indicated the PDU session is eligible to EPS interworking but where operator policy in SMF would disallow this), or that the mapping between the pre-allocated EBI and default ARP (newly received by the AMF from UDM) is modified (e.g. in specific scenaros where the SMF needs to change the ARP value). 



	
	

	Summary of change:
	EBIAssignment is extended to allow the NF Service Consumer (SMF) to indicate that the APR mapped to an allocated EBI has changed. 


	
	

	Consequences if not approved:
	It is not possible to pre-allocate an EBI during a HR PDU session establishment or during mobility from non-3GPP to 3GPP access. Extra signalling and latency are required between the SMF and AMF for requesting the allocation of an EBI for any PDU session (non-roaming, LBO, HR) and any mobility from non-3GPP to 3GPP access.  
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	Other comments:
	This CR introduces backward compatible correction to the OpenAPI file.




* * * First Change * * * *

5.2.2.6
EBIAssignment
5.2.2.6.1
General

The EBIAssignment service operation is used during the following procedures (see 3GPP TS 23.502 [3], subclause 4.11.1.4):

-
UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout (see 3GPP TS 23.502 [3], subclause 4.3.2.2.1).

-
UE requested PDU Session Establishment (Home-routed Roaming (see 3GPP TS 23.502 [3], subclause 4.3.2.2.2).

-
UE or network requested PDU Session Modification (non-roaming and roaming with local breakout) (see 3GPP TS 23.502 [3], subclause 4.3.3.2).

-
UE or network requested PDU Session Modification (home-routed roaming) (see 3GPP TS 23.502 [3], subclause 4.3.3.3).

-
Network requested PDU Session Modification, when the SMF needs to release the assigned EBI from a QoS flow (see 3GPP TS 23.502 [3], subclause 4.11.1.4.3).
The EBIAssignment service operation is invoked by a NF Service Consumer, e.g. a SMF, towards the NF Service Producer, i.e. the AMF, to request the AMF to: 
-
allocate or release EPS bearer ID(s) towards EPS bearer(s) mapped from QoS flow(s) for an existing PDU Session for a given UE; or 
-
indicate that the APR mapped to allocated EBI(s) has changed.

The NF Service Consumer (e.g. the SMF) shall perform EBIAssignment service operation by invoking "assign-ebi" custom operation on the "individual ueContext" resource (See subclause 6.1.3.2.4.3). See also Figure 5.2.2.6.1-1.
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Figure 5.2.2.6.1-1 EBI Assignment
1.
The NF Service Consumer, e.g. the SMF, shall invoke "assign-ebi" custom method on individual ueContext resource, which is identified by the UE's SUPI or PEI in the AMF. The NF Service consumer shall provide PDU Session ID, ARP list and S-NSSAI as input for the service operation. 
2a.
On success, the AMF shall assign EBI for each ARP in received ARP list, if enough EBI(s) are available. If there is not enough EBI(s) available, the AMF may revoke already assigned EBI(s) based on the ARP(s) and the S-NSSAI of the PDU session for which the request was received, EBIs information in the UE context and local policies. The AMF may only assign a subset of the requested EPS Bearer ID(s), e.g. when other PDU Sessions with higher ARP have occupied other available EPS Bearer IDs. If AMF has successfully assigned all or part of the requested EBI(s), the AMF shall respond with the status code 200 OK, together with the assigned EBI to ARP mapping(s), the list of ARPs for which the AMF failed to allocate an EBI (if any) and the list of EBI(s) released for this PDU session due to revocation based on ARP(s) and the S-NSSAI (if any).


If the request contains "releasedEbiList", the AMF shall release the requested EBI(s). The AMF shall respond with the status code 200 OK and shall include the EBI(s) released in the "releasedEbiList" IE of the POST response body. The "releasedEbiList" in the request shall be handled before the EBI assignment in AMF.


If the same EBI(s) are both in the "releasedEbiList"and "assignedEbiList", the NF sevice consumer considers that EBI(s) have been released and reassigned.

If the request contains "modifiedEbiList", the AMF shall modify the ARP associated to the EBI(s). The AMF shall respond with the status code 200 OK with the assigned EBI to ARP mapping(s).
2b.
On failure or redirection, one of the HTTP status code listed in Table 6.1.3.2.4.3.2-2 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 6.1.3.2.4.3.2-2;

-
a failureDetails which describes the detailed cause phrase why the request has failed.

* * * Next Change * * * *

6.1.6.2.5
Type: AssignEbiData

Table 6.1.6.2.5-1: Definition of type AssignEbiData
	Attribute name
	Data type
	P
	Cardinality
	Description

	pduSessionId
	PduSessionId
	M
	1
	Represents the identifier of the PDU Session requesting EBI(s) to be assigned.

	arpList
	array(Arp)
	C
	1..N
	This IE shall be present if the NF Service Consumer (e.g SMF) requests the AMF to assign EBI(s) for the PDU session. When present, this IE shall contain the ARP list mapped to the QoS flow(s) for which EBI(s) are requested.

	releasedEbiList
	array(EpsBearerId)
	C
	1..N
	This IE shall be present if the NF Service Consumer (e.g. SMF) needs to release the assigned EBI(s) from QoS flows (e.g. when the QoS flow is released).

	modifiedEbiList
	array(EbiArpMapping)
	C
	1..N
	This IE shall be present if the NF Service Consumer (e.g. SMF) needs to indicate that the APR mapped to allocated EBI(s) has changed. 


6.1.6.2.6
Type: AssignedEbiData

Table 6.1.6.2.6-1: Definition of type AssignedEbiData
	Attribute name
	Data type
	P
	Cardinality
	Description

	pduSessionId
	PduSessionId
	M
	1
	Represents the identifier of the PDU Session requesting EBI(s) to be assigned.

	assignedEbiList
	array(EbiArpMapping)
	M
	0..N
	This IE shall be present if the AMF assigned the requested EBI(s). This IE shall contain the successfully assigned EBIs.

	failedArpList
	array(Arp)
	C
	1..N
	This IE shall be present if the AMF fails to allocate EBIs for a set of ARP(s).

	releasedEbiList
	array(EpsBearerId)
	C
	1..N
	This IE shall be present if the NF Service Consumer requested the release of EBI(s) or if the AMF revoked an already assigned EBI towards the same PDU session. This IE shall contain the list of EBI(s) released at the AMF.

	modifiedEbiList
	array(EbiArpMapping)
	C
	1..N
	This IE shall be present if the NF Service Consumer requested to modify the ARP associated to allocated EBI(s). This IE shall contain the list of modified EBI to ARP mapping(s).


* * * Next Change * * * *

A.2
Namf_Communication API

openapi: 3.0.0

info:

[…]

    AssignEbiData:

      type: object

      properties:

        pduSessionId:

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

        arpList:

          type: array

          items:

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

          minItems: 1

        releasedEbiList:

          type: array

          items:

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

          minItems: 1
        modifiedEbiList:

          type: array

          items:

            $ref: 'TS29502_Nsmf_PDUSession.yaml#/components/schemas/EbiArpMapping'
          minItems: 1
      required:

        - pduSessionId

    AssignedEbiData:

      type: object

      properties:

        pduSessionId:

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

        assignedEbiList:

          type: array

          items:

            $ref: 'TS29502_Nsmf_PDUSession.yaml#/components/schemas/EbiArpMapping'

          minItems: 0

        failedArpList:

          type: array

          items:

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

          minItems: 1

        releasedEbiList:

          type: array

          items:

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

          minItems: 1
        modifiedEbiList:

          type: array

          items:

            $ref: 'TS29502_Nsmf_PDUSession.yaml#/components/schemas/EbiArpMapping'

          minItems: 1
      required:

        - pduSessionId

        - assignedEbis

* * * End of Changes * * * *
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