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[bookmark: _Toc20129598][bookmark: _Toc27584225]* * * First Change * * * *

[bookmark: _Toc25156224][bookmark: _Toc34124524][bookmark: _Toc43207638][bookmark: _Toc49857118][bookmark: _Toc51925321]5.2.2.6.1	General
The EBIAssignment service operation is used during the following procedures (see 3GPP TS 23.502 [3], clause 4.11.1.4):
-	UE requested PDU Session Establishment including Request Types "Initial Request" and "Existing PDU Session" (Non-roaming and Roaming with Local Breakout (see 3GPP TS 23.502 [3], clause 4.3.2.2.1).
-	UE requested PDU Session Establishment including Request Types "Initial Request" and "Existing PDU Session" (Home-routed Roaming (see 3GPP TS 23.502 [3], clause 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], clause 4.3.3.2).
-	UE or network requested PDU Session Modification (home-routed roaming) (see 3GPP TS 23.502 [3], clause 4.3.3.3).
-	UE Triggered Service Request (see 3GPP TS 23.502 [3], clause 4.2.3.2) to move PDU Session(s) from untrusted non-3GPP access to 3GPP access.
-	Network requested PDU Session Modification, when the SMF needs to release the assigned EBI from a QoS flow (see 3GPP TS 23.502 [3], clause 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 EPS bearer ID(s) towards EPS bearer(s) mapped from QoS flow(s) for an existing PDU Session for a given UE.
EBI allocation shall apply only to:
-	QoS flows of Single Access PDU Session(s) via 3GPP access supporting EPS interworking with N26;
[bookmark: _Hlk43153414]-	Qos flows of Multi-Access PDU Session(s) supporting EPS interworking with N26, that are not only allowed over non-3GPP access.
EBI allocation shall not apply to:
-	PDU Session(s) via 3GPP access supporting EPS interworking without N26, or;
-	PDU Session(s) via non-3GPP access supporting EPS interworking;
-	GBR QoS flow(s) that are only allowed over non-3GPP access in Multi-Access PDU Session(s) supporting EPS interworking.
The EBIAssignment service operation is also invoked by an NF Service Consumer, e.g. an SMF, towards the NF Service Producer supporting the EAEA feature, i.e. the AMF, to request the AMF to update the mapping of EBI and ARP, if the ARP for a QoS flow that has already been allocated an EBI is changed during the network requested PDU Session Modification.
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 clause 6.1.3.2.4.3). See also Figure 5.2.2.6.1-1.



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 and, ARP list and S-NSSAI as input for the service operation. If the NF Service Consumer invokes this service operation to update the mapping of EBI and ARP for a QoS flow to which an EBI is already allocated in the AMF, the NF Service Consumer shall provide the PDU Session ID and modifiedEbiList.
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 store the association of the assigned EBI and ARP pair to the corresponding PDU Session ID. The AMF shall respond with the status code 200 OK and shall include the EBI(s) with ARP updated in the "modifiedEbiList" IE of the POST response body.
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 an AssignEbiError 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 details of the failure including the list of ARPs for which the EBI assignment failed.

* * * Next Change * * * *

[bookmark: _Toc43207696][bookmark: _Toc51925379]6.1.3.2.4.3.2	Operation Definition
This operation shall support the request data structures specified in table 6.1.3.2.4.3.2-1 and the response data structure and response codes specified in table 6.1.3.2.4.3.2-2.
Table 6.1.3.2.4.3.2-1: Data structures supported by the (POST) assign-ebi Request Body on this resource
	Data type
	P
	Cardinality
	Description

	AssignEbiData
	M
	1
	The information required for AMF to allocate EPS bearer ID(s) or to update the mapping of EBI and ARP for a QoS flow to which an EBI is already allocated.



Table 6.1.3.2.4.3.2-2: Data structures supported by the (POST) assign-ebi Response Body on this resource
	Data type
	P
	Cardinality
	Response
codes
	Description

	AssignedEbiData
	M
	1
	200 OK
	Represent successful assignment of EPS bearer ID service operation, with the assigned EBIs included, or represent successful update of the mapping of EBI and ARP for a QoS flow to which an EBI is already allocated.
AMF may allocate only a subset of the requested EBIs, when not enough available EBI(s) can be allocated, e.g. when other PDU sessions with higher ARP have occupied too many EBIs. If the POST request body contained "releasedEbiList" the AMF shall release those EBI(s) and shall include the "releaseEbiList" IE in the POST response body.

	AssignEbiError
	O
	0..1
	403 Forbidden
	This represents the case when none of the requested EBI(s) can be assigned by the AMF. The "cause" attribute of the ProblemDetails shall be set to:
-	EBI_EXHAUSTED, if the number of EBIs allocated for the UE has already reached the maximum limit.
-	EBI_REJECTED_LOCAL_POLICY, if the EBI allocation is rejected due to local policies at the AMF as specified in clause 4.11.1.4.1 of 3GPP TS 23.502 [3].
-	EBI_REJECTED_NO_N26, if the EBI allocation was rejected when the AMF is in a serving PLMN that does not support 5GS-EPS interworking procedures with N26 interface as specified in clause 5.17.2.3.1 of 3GPP TS 23.501 [2].

	AssignEbiError
	-O
	0..1
	409 Conflict
	This represents the case when none of the requested EBI(s) can be assigned by the AMF. The "cause" attribute of the ProblemDetails shall be set to:
-	TEMPORARY_REJECT_REGISTRATION_ONGOING, if there is an ongoing registration procedure.
-	TEMPORARY_REJECT_HANDOVER_ONGOING, if there is an ongoing N2 handover procedure.



* * * Next Change * * * *

[bookmark: _Toc25156362][bookmark: _Toc34124664][bookmark: _Toc43207788][bookmark: _Toc49857258][bookmark: _Toc51925471]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
	Applicability

	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 list of ARP(s)of 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).
	

	oldGuami
	Guami
	C
	0..1
	This IE shall be present during an AMF planned removal procedure when the NF Service Consumer initiates a request towards the target AMF, for a UE associated to an AMF that is unavailable (see clause 5.21.2.2 of 3GPP TS 23.501 [2]).
	

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



* * * Next Change * * * *

[bookmark: _Toc25156363][bookmark: _Toc34124665][bookmark: _Toc43207789][bookmark: _Toc49857259][bookmark: _Toc51925472]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
	Applicability

	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. (NOTE)
	

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

	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(EpsBearerId)
	C
	1..N
	This IE shall be present if the NF Service Consumer requested to update the ARP for a QoS flow to which an EBI is already allocated. This IE shall contain the list of EBI(s) whose ARP has been updated at the AMF.
	EAEA

	NOTE:	The same ARP value may be returned in the assignedEbiList and in the failedArpList, if the request included the same ARP value more than once in the arpList and the AMF is not able to allocate an EBI for every occurrence of this ARP value.    



* * * Next Change * * * *

[bookmark: _Toc25156446][bookmark: _Toc34124750][bookmark: _Toc43207876][bookmark: _Toc49857349][bookmark: _Toc51925562]6.1.8	Feature Negotiation
The feature negotiation mechanism specified in clause 6.6 of 3GPP TS 29.500 [4] shall be used to negotiate the optional features applicable between the AMF and the NF Service Consumer, for the Namf_Communication service, if any.
The NF Service Consumer shall indicate the optional features it supports for the Namf_Communication service, if any, by including the supportedFeatures attribute in payload of the HTTP Request Message for following service operations:
-	N1N2MessgeTransfer, as specified in clause 5.2.2.3.1;
-	N1N2MessageSubscribe, as specified in clause 5.2.2.3.3;
-	NonUeN2InfoSubscribe, as specified in clause 5.2.2.4.2;
-	UeContextTransfer, as specified in clause 5.2.2.2.1;
-	CreateUEContext, as specified in clause 5.2.2.2.3
The AMF shall determine the supported features for the service operations as specified in clause 6.6 of 3GPP TS 29.500 [4] and shall indicate the supported features by including the supportedFeatures attribute in payload of the HTTP response for the service operation.
The syntax of the supportedFeatures attribute is defined in clause 5.2.2 of 3GPP TS 29.571 [6].
The following features are defined for the Namf_Communication service.
Table 6.1.8-1: Features of supportedFeatures attribute used by Namf_Communication service
	Feature Number
	Feature
	M/O
	Description

	1
	DTSSA
	O
	Deployments Topologies with specific SMF Service Areas.

An AMF that supports this feature shall support the procedures specified in clause 5.34 of 3GPP TS 23.501 [2] and in clause 4.23 of 3GPP TS 23.502 [3].

	2
	ENS
	O
	This feature bit indicates whether the AMF supports procedures related to Network Slicing (see 3GPP TS 23.501 [2] clause 5.15.7).

	3
	CIOT
	O
	Cellular IoT

Support of this feature implies the support of all the CIoT features specified in clause 5.31 of 3GPP TS 23.501 [2], including in particular corresponding service's extensions to support:

-	NB-IoT and LTE-M RAT types;
-	Control Plane CIoT 5GS Optimisation;
-	Rate control of user data.


	4
	MAPDU
	O
	This feature bit indicates whether the AMF supports Multi-Access PDU session procedures related to Access Traffic Steering, Switching and Splitting (see clauses 4.2.10 and 5.32 of 3GPP TS 23.501 [2]).

	5
	NPN
	O
	Non-Public Network

Support of this feature implies support of NPN information and receipt of a Create UE context error response with a binary part during an Inter-AMF N2 Handover.

	6
	ELCS
	O
	This feature indicates supports of enhanced LCS, including the capability for the AMF to send an LCS message through the target access type requested by the LMF.

	x
	EAEA
	O
	EBI and ARP mapping update in EBIAssignment

Support of this feature implies support of updating the mapping of EBI and ARP in EBIAssignment for a QoS flow to which an EBI is already allocated.

	Feature number: The order number of the feature within the supportedFeatures attribute (starting with 1).
Feature: A short name that can be used to refer to the bit and to the feature.
M/O: Defines if the implementation of the feature is mandatory ("M") or optional ("O").
Description: A clear textual description of the feature.



* * * Next Change * * * *

[bookmark: _Toc25156615][bookmark: _Toc34124920][bookmark: _Toc43208056][bookmark: _Toc49857523][bookmark: _Toc51925743]A.2	Namf_Communication API
openapi: 3.0.0
info:
  version: 1.1.1
  title: Namf_Communication
  description: |
    AMF Communication Service
    © 2020, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
    All rights reserved.
security:
  - {}
  - oAuth2ClientCredentials:
      - namf-comm
[…]
    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
        oldGuami:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Guami'
        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: '#/components/schemas/EpsBearerId'
          minItems: 1
      required:
        - pduSessionId
        - assignedEbiList
[…]
* * * End of Changes * * * *
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