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	Clause 4.11.1.4.1 of TS 23.502, step 2 reads as:

2.
If the PGW-C+SMF (or H-SMF in case of home routed case), determines, e.g. based on operator policies, S-NSSAI, User Plane Security Enforcement information, that EPS bearer ID(s) needs to be assigned to the QoS flow(s) in the PDU Session, PGW-C+SMF invokes Namf_Communication_EBIAssignment Request (PDU Session ID, ARP list) (via V-SMF Nsmf_ PDUSession_Update in case of home routed case). When V-SMF receives Nsmf_PDUSession_Update request from H-SMF for EPS bearer ID allocation request, V-SMF needs to invoke Namf_Communication_EBIAssignment Request (PDU Session ID, ARP list).
step 9 reads as:
9.
[Conditional] If the PGW-C+SMF that invoked Namf_Communication_EBIAssignment Request receives any EBI(s) from the AMF, it needs to include the received EBI(s) into both the mapped EPS bearer context and the corresponding QoS Flow(s) to be sent to the UE in the N1 SM container. PGW-C+SMF also includes the mapping between the received EBI(s) and QFI(s) into the N2 SM information to be sent to the NG-RAN. In home routed roaming scenario, the PGW-C+SMF generates EPS bearer context which includes PGW-C control plane tunnel information of the PDN connection corresponding to the PDU session (in case of PDU session establishment procedure), EBI for each EPS bearer, PGW-U tunnel information for each EPS bearer, and EPS QoS parameters for each EPS bearer, and sends it to V-SMF via Nsmf_PDUSession_Create Response in case of PDU Session Establishment, or via Nsmf_PDUSession_Update Request in case of PDU Session Modification, toward the V-SMF. The V-SMF stores the EPS bearer context.

From the yellow highlighted text in step 9 it is not exactly clear if for the home routed roaming case, whether the H-SMF provides the mapped EPS bearer context or the V-SMF provides it. It reads as "PGW-C+SMF" provides the mapped EPS bearer context. Step 2 says for the home routed roaming case PGW-C+SMF is the H-SMF. 

Issue#1: Hence it can be assumed that the H-SMF needs to provide the mapped EPS bearer context.

The cyan highlighted text in step 9 implies for home routed roaming case, the V-SMF includes the mapping between EBI(s) and QFI(s) into N2 SM information to the NG-RAN.

But V-SMF does not have information about which QFI maps to which EBI for including in the N2 SM information. The EBI(s) obtained by V-SMF from the AMF are based on ARP and not on QFI.
The allocated EBI(s) are sent to the H-SMF as well and the H-SMF knows which EBI maps to which QFI. Hence it is expected that H-SMF provides this mapping information to V-SMF in Nsmf_PDUSession_Create response so that V-SMF can send the right mapping to NG-RAN.
Issue#2: V-SMF does not have QFI to EBI mapping and H-SMF needs to provide this information to V-SMF.

For Issue#1, there is a corresponding SA2 tdoc S2-1812144 that provides the clarification. Issue#2 is fixed in rev1.

Changes in Rev1:

Instead of sending QFI in EpsBearer IE send the EBI in QoSFlowSetupItem IE in order to allow multiple QFIs to be associated with same EBI.
Specification of Mapped EPS Bearer Context as a n1SmInfoToUe sent by H-SMF as a binary data not to be interpreted by VSMF to cover issue#1 is addressed in C4-187195.
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* * * For Information * * * *

6.1.6.2.10
Type: PduSessionCreatedData

Table 6.1.6.2.10-1: Definition of type PduSessionCreatedData

	Attribute name
	Data type
	P
	Cardinality
	Description

	pduSessionType
	PduSessionType
	M
	1
	This IE shall indicate the selected PDU type.

	sscMode
	string
	M
	1
	This IE shall indicate the SSC mode applicable to the PDU session. 

When present, it shall be encoded as one character in hexadecimal representation, taking a value of "0" to "9" or "A" to "F", representing the 4 bits of the SSC mode value of the SSC mode IE specified in subclause 9.8.4.10 of 3GPP TS 24.501 [7]. 

Example: SSC mode 3 shall be encoded as "3".

See NOTE.

	hcnTunnelInfo
	TunnelInfo
	M
	1
	This IE shall contain the N9 tunnel information on the home CN side.

	sessionAmbr
	Ambr
	M
	1
	This IE shall contain the Session AMBR granted to the PDU session.

	qosFlowsSetupList
	array(QosFlowSetupItem)
	M
	1..N
	This IE shall contain the set of QoS flow(s) to establish for the PDU session. It shall contain at least the Qos flow associated to the default Qos rule.

	pduSessionId
	PduSessionId
	C
	0..1
	This IE shall be present during an EPS to 5GS Idle mode mobility or handover preparation using the N26 interface. 

When present, it shall be set to the PDU Session ID. 

	sNssai
	Snssai
	C
	0..1
	This IE shall be present during an EPS to 5GS Idle mode mobility or handover using the N26 interface.

When present, it shall contain the S-NSSAI assigned to the PDU session in the Home PLMN.

	enablePauseCharging
	boolean
	C
	0..1
	This IE shall be present, based on operator's policy, to enable the use of Pause of Charging for the PDU session (see subclause 4.4.4 of 3GPP TS 23.502 [3]). 

When present, it shall be set as follows:

- true: enable Pause of Charging; 

- false (default): disable Pause of Charging. 

	ueIpv4Address
	Ipv4Addr
	C
	0..1
	This IE shall be present if the H-SMF assigns a UE IPv4 address to the PDU session. 

	ueIpv6Prefix
	Ipv6Prefix
	C
	0..1
	This IE shall be present if the H-SMF assigns a UE IPv6 prefix to the PDU session.

	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). 

	epsPdnCnxInfo
	EpsPdnCnxInfo
	C
	0..1
	This IE shall be present if the PDU session may be moved to EPS during its lifetime.

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

	supportedFeatures
	SupportedFeatures
	C
	0..1
	This IE shall be present if at least one optional feature defined in subclause 6.1.8 is supported. 

	upSecurity
	UpSecurity
	O
	0..1
	When present, this IE shall indicate the security policy for integrity protection and encryption for the user plane of the PDU session.

	NOTE:
This IE contains information that the V-SMF only needs to transfer to the UE (without interpretation). It is sent as a separate IE rather than within the n1SmInfoToUE binary data because the Selected SSC mode IE is defined as a "V" IE (i.e. without a Type field) in the NAS PDU Session Establishment Accept message. 


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. 


* * * First Change * * * *

5.2.2.3.1
General

The Update SM Context service operation shall be used to update an individual SM context and/or provide N1 or N2 SM information received from the UE or the AN, for a given PDU session, towards the SMF, or the V-SMF for HR roaming scenarios. 

It is used in the following procedures: 

-
PDU Session modification (see subclause 4.3.3 of 3GPP TS 23.502 [3]);

-
UE requested PDU session release (see subclause 4.3.4.2 and subclause 4.3.4.3 of 3GPP TS 23.502 [3]);

-
Activation or Deactivation of the User Plane connection of an existing PDU session, i.e. establishment or release of the N3 tunnel between the AN and serving CN (see subclause 5.6.8 of 3GPP TS 23.501 [2] and subclauses 4.2.3 and 4.2.6 of 3GPP TS 23.502 [3]);

-
Xn and N2 Handover procedures (see subclauses 4.9.1 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]); 

-
Inter-AMF change due to AMF planned maintenance or AMF failure (see subclause 5.21.2 of 3GPP TS 23.501 [2]), or inter-AMF mobility in CM-IDLE mode (see subclause 4.2.2.2 of 3GPP TS 23.502 [3]);

-
RAN Initiated QoS Flow Mobility (see subclause 4.14.1 of 3GPP TS 23.502 [3] and subclause 8.2.5 of 3GPP TS 38.413 [9]);

-
All procedures requiring to provide N1 or N2 SM information to the SMF, e.g. UE requested PDU Session Establishment procedure (see subclause 4.3.2.2 of 3GPP TS 23.502 [3]);

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

-
5GS to EPS Handover using N26 interface (see subclause 4.11.1.2 of 3GPP TS 23.502 [3]); 

-
PDU Session Reactivation during P-CSCF Restoration procedure via AMF (see subclause 5.8.4.3 of 3GPP TS 23.380 [21]).

The NF Service Consumer (e.g. AMF) shall update an individual SM context and/or provide N1 or N2 SM information to the SMF by using the HTTP POST method (modify custom operation) as shown in Figure 5.2.2.3.1-1.  
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Figure 5.2.2.3.1-1: SM context update

1.
The NF Service Consumer shall send a POST request to the resource representing the individual SM context resource in the SMF. The payload body of the POST request shall contain the modification instructions and/or the N1 or N2 SM information. If the request contains EBI(s) to revoke, then for the home routed PDU sessions, the VSMF shall disassociate the EBI(s) with the QFI(s) with which they are associated. 
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 N1 or N2 SM information. 
The SMF may indicate to the NF Service Consumer that it shall release EBI(s) that were assigned to the PDU session by including the releaseEbiList IE, e.g. when a QoS flow is released.

2b.
On failure, one of the HTTP status code listed in Table 6.1.3.3.3.2-3 shall be returned.  For a 4xx/5xx response, the message body shall contain an SmContextUpdateError structure, including:

-
a ProblemDetails structure with the "cause" attribute set to one of the application error listed in Table 6.1.3.3.3.2-3;

-
N1 SM information, if the SMF needs and can return a response to the UE;  
-
N2 SM information, if the SMF needs and can return a response to the NG-RAN. 
The following subclauses specify additional requirements applicable to specific scenarios. 
* * * Next Change * * * *

5.2.2.8.3.2
Home network requested PDU session modification

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 NW_REQ_PDU_SES_MOD. 

As part of the modification instructions, the NF Service Consumer may request to modify QoS parameters applicable at the PDU session level (e.g. modify the authorized Session AMBR values) or at the QoS flow level (e.g. modify the MFBR of a particular QoS flow). 

The NF Service Consumer may request to establish, modify and/or release QoS flows by including the qosFlowsAddModifyRequestList IE and/or the qosFlowsReleaseRequestList IE in the payload body.

The NF Service Consumer may include epsBearerInfo IE(s), if the PDU session may be moved to EPS during its lifetime and the EPS Bearer(s) information has changed (e.g. a new EBI has been assigned or the mapped EPS bearer QoS for an existing EBI has changed). 

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. The V-SMF shall disassociate the EBI(s) with the QFI(s) with which they are associated. 
2.
Same as step 2 of Figure 5.2.2.8.3-1, with the following modifications.

The V-SMF may accept all or only a subset of the QoS flows requested to be created or modified within the request.

The list of QoS flows which have been successfully setup or modified, and those which failed to be so, if any, shall be included in the qosFlowsAddModifyList IE and/or the qosFlowsFailedtoAddModifyList IE respectively. 
If the NG-RAN rejects the establishment of a voice QoS flow due to EPS Fallback for IMS voice (see subclause 4.13 of 3GPP TS 23.502 [3]), the V-SMF shall return the cause indicating that "mobility due to EPS fallback for IMS voice is on-going" for the corresponding flow in the qosFlowsFailedtoAddModifyList IE. 

The list of QoS flows which have been successfully released, and those which failed to be so, if any, shall be included in the qosFlowsReleaseList and/or qosFlowsFailedtoReleaseList IE respectively.

For a QoS flow which failed to be modified, the V-SMF shall fall back to the configuration of the QoS flow as it was configured prior to the reception of the PDU session update request from the NF Service Consumer.

The V-SMF shall store any EPS bearer information received from the H-SMF. If the revokeEbiList IE is present in the request, the V-SMF shall request delete the corresponding EPS bearer contexts and request the AMF to release the EBIs listed in this IE.
* * * Next Change * * * *

5.2.2.8.3.5
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. The V-SMF shall disassociate the EBI(s) with the QFI(s) with which they are associated.
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, those which failed to be so if any, and the list of EBIs released for this PDU session at AMF if any, in the assignedEbiList IE, the failedtoAssignEbiList IE and/or the releasedEbiList 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 * * * *

6.1.6.2.19
Type: QosFlowSetupItem

Table 6.1.6.2.19-1: Definition of type QosFlowSetupItem

	Attribute name
	Data type
	P
	Cardinality
	Description

	qfi
	Qfi
	M
	1
	This IE shall contain the QoS Flow Identifier.

	qosRules
	Bytes
	M
	1
	This IE shall contain the QoS Rule(s) associated to the QoS flow to be sent to the UE. It shall be encoded as the Qos rules IE specified in subclause 9.8.4.7 of 3GPP TS 24.501 [7].

	ebi
	EpsBearerId
	C
	0..1
	This IE shall be included when an EPS Bearer ID is allocated for the QoS Flow for interworking with EPS. When present, this IE shall contain the allocated EPS Bearer ID.

	qosFlowDescription
	Bytes
	O
	0..1
	When present, this IE shall contain the description of the QoS Flow level Qos parameters to be sent to the UE. It shall be encoded as the Qos flow descriptions IE specified in subclause 9.10.4.z of 3GPP TS 24.501 [7], encoding one single Qos flow description for the QoS flow to be set up. 

	qosFlowProfile
	QosFlowProfile
	O
	0..1
	When present, this IE shall contain the description of the QoS Flow level Qos parameters.


* * * Next Change * * * *

6.1.6.2.20
Type: QosFlowAddModifyRequestItem

Table 6.1.6.2.20-1: Definition of type QosFlowAddModifyRequestItem

	Attribute name
	Data type
	P
	Cardinality
	Description

	qfi
	Qfi
	M
	1
	This IE shall contain the QoS Flow Identifier.

	ebi
	EpsBearerId
	C
	0..1
	This IE shall be included when the EPS Bearer ID associated with a QoS Flow is modified. When present, this IE shall contain the EPS Bearer ID.

	qosRules
	Bytes
	O
	0..1
	When present, this IE shall contain the QoS Rule(s) to be sent to the UE. It shall be encoded as the Qos rules IE specified in subclause 9.8.4.7 of 3GPP TS 24.501 [7].

	qosFlowDescription
	Bytes
	O
	0..1
	When present, this IE shall contain the description of the QoS Flow level Qos parameters to be sent to the UE. It shall be encoded as the Qos flow descriptions IE specified in subclause 9.10.4.z of 3GPP TS 24.501 [7], encoding one single Qos flow description for the QoS flow to be added or modified. 

	qosFlowProfile
	QosFlowProfile
	O
	0..1
	When present, this IE shall contain the description of the QoS Flow level QoS parameters.

When modifying a QoS flow, the IE shall only contain the QoS Flow profile's attributes which are modified.


* * * Next Change * * * *

A.2
Nsmf_PDUSession API
[   ]

    QosFlowSetupItem:

      type: object

      properties:

        qfi:

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

        qosRules:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/Bytes'
        ebi:

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

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

        qosFlowProfile:

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

      required:

        - qfi

        - qosRules

    QosFlowAddModifyRequestItem:

      type: object

      properties:

        qfi:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/Qfi'
        ebi:

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

          $ref: 'TS29571_CommonData.yaml#/components/schemas/Bytes'
        qosFlowDescription:

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

        qosFlowProfile:

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

      required:

        - qfi

[   ]
* * * End of Changes * * * *
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