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1. Reason for Change
The protocol details on how the H-SMF creates, updates and deletes QoS flows over N16 are not specified yet.
See subclauses 5.7 (QoS model) of TS 23.501, 4.3.3.3 (UE or network requested PDU Session Modification for home-routed roaming) of TS 23.502 and 6.1.3.2.4 (Qos Flow binding) of TS 23.503 for the related stage 2 requirements.

The QoS Flow is the finest granularity of QoS differentiation in the PDU Session. A QoS Flow ID (QFI) is used to identify a QoS Flow in the 5G System. 
QoS Flow(s) may be established via the PDU Session establishment procedure (see TS 23.502 [3], clause 4.3.2), or the PDU Session Modification procedures (see TS 23.502 [3].

Any QoS Flow is characterised by:

-
A QoS profile provided by the SMF to the AN via the AMF over N2 or preconfigured in the AN;

-
One or more QoS rule(s) which can be provided by the SMF to the UE via the AMF over N1 and/or derived by the UE by applying reflective QoS control; and

-
One or more SDF templates provided by the SMF to the UPF.

Within the 5GS, a QoS Flow associated with the default QoS rule is required to be established for a PDU Session and remains established throughout the lifetime of the PDU Session. This QoS Flow should be a Non-GBR QoS Flow.

The QoS profile of a QoS Flow contains QoS parameters as described below:

-
For each QoS Flow, the QoS profile shall include QoS parameters:

-
A 5G QoS Identifier (5QI); and.

-
An Allocation and Retention Priority (ARP).

-
For each Non-GBR QoS Flow, the QoS profile may also include the QoS parameter:

-
Reflective QoS Attribute (RQA).

-
For each GBR QoS Flow, the QoS profile shall also include the QoS parameters:

-
Guaranteed Flow Bit Rate (GFBR) - UL and DL; and

-
Maximum Flow Bit Rate (MFBR) - UL and DL; and

-
In case of a GBR QoS Flow only, the QoS parameters may also include:

-
Notification control.

-
Maximum Packet Loss Rate - UL and DL.

Each QoS profile has one corresponding QoS Flow identifier (QFI) which is not included in the QoS profile itself.

The following options are supported to control QoS Flows:

1)
For non-GBR QoS Flows, and when standardized 5QIs or pre-configured 5QIs are used, the 5QI value can be used as the QFI of the QoS Flow.

(a)
A default ARP shall be pre-configured in the AN; or

 (b)
The ARP and the QFI shall be sent to RAN over N2 at PDU Session Establishment or at PDU Session Modification and when NG-RAN is used every time the User Plane of the PDU Session is activated; and

2)
For all other cases (including GBR and non-GBR QoS Flows), a dynamically assigned QFI shall be used. The 5QI value may be a standardized, pre-configured or dynamically assigned. The QoS profile and the QFI of a QoS Flow shall be provided to the (R)AN over N2 at PDU Session Establishment/Modification and when NG-RAN is used every time the User Plane of the PDU Session is activated.

Subclause 9.3.1.23 of TS 38.413 specifies the NGAP QoS Flow Level QoS Parameters which correspond to the "QoS profile" specified in stage 2.

Subclause 9.8.4.6 of 3GPP TS 24.501 specifies the QoS rules IE sent to the UE.
Considerations for N16: 

1) The H-SMF may request to establish multiple QoS flows during the PDU session establishment. The 5G-AN returns the list of accepted/rejected QFIs to the SMF via the AMF. "If the 5G-AN has rejected QFI(s), the SMF shall release the rejected QFI(s) and associated QoS profiles" (see step 15 of subclause 4.3.2.2.1). Subclause 4.3.2.2.2 (PDU session establishment for HR roaming) does not describe how the V-SMF signals such a release to the H-SMF, but it is assumed that the V-SMF initiates a PDU session modification request towards the H-SMF.
2) The H-SMF may request to establish, modify or release QoS flows during a subsequent UE or network initiated PDU session modification. 

When the UE requests specific QoS handling for selected SDF(s), the PDU Session Modification Request includes Packet Filters describing the SDF(s), the requested Operation (add, modify, delete), the Requested QoS and optionally a Segregation indication. These parameters can be transferred transparently towards the H-SMF in HR roaming scenarios.

The V-SMF may also initiate a QoS modification request towards the H-SMF.

The H-SMF invokes the Nsmf_PDUSession_Update Request (PDU Session ID, QoS profiles, Session-AMBR, information needed to build the SM PDU Session Modification Command message towards the UE including the QoS rule(s) and QoS rule operation) service operation to the V-SMF.

Based on operator policies, the V-SMF may decide to accept or reject the QoS information provided by the H-SMF. The V-SMF shall be able to accept a subset of the QoS flows requested to be created or modified within a single H-SMF request i.e. V-SMF can accept some QoS flows and reject other QoS flows in same response to H-SMF.
3)  The 5G-AN may release AN resources on which a QoS flow is mapped, in which case it sends N2 SM signalling to the SMF, via the AMF, including the QFI and an indication that the QoS flow is released.

More generally, the V-SMF may need at any time to release a GBR QoS flow and indicate such release towards the H-SMF, e.g. upon AN release: 

"If the cause of AN Release is because of User Inactivity, or Inter-System Redirection, the SMF shall preserve the GBR QoS Flows. Otherwise, the SMF shall trigger the PDU Session Modification procedure (see clause 4.3.3) for the GBR QoS Flows of the UE after the AN Release procedure is completed."
4) If notification control is configured for a GBR flow, the 5G-AN sends N2 signalling to the SMF when the Qos targets cannot be fulfilled. The V-SMF needs to report this notification to the H-SMF.

5) It has been agreed to modelize QoS Flows as an (array) attribute of the V-SMF PDU session resource during CT4#81 (see slides 35 and 41 of C4-176050) since defining them as individual resources would result in a too chatty http interface (e.g. 10 non-GBR QoS flows can be created during the PDU session establishment). 

The H-SMF can create, update or delete QoS flows using the "modify" (POST) custom operation. It has been confirmed on the CT4 list that using a PATCH request is not appropriate for the above modeling as PATCH is meant to be applied atomically. 
PATCH is not suitable for requests that can be partially accepted, like in the cases a) and b) above. See also http://restcookbook.com/HTTP%20Methods/patch/, where it is also stated that “An API implementing PATCH must patch atomically. It MUST not be possible that resources are half-patched when requested by a GET.” The PATCH RFC indeed demands atomicity:

1) Never provide a “half patched” representation in a GET response (e.g. in case the GET request is answered in the middle of an ongoing PATCH operation execution)

2) Never treat a PATCH that can only apply a subset of the changes as successful.
This pCR addresses the establishment, modification and release of QoS flows by the H-SMF. 

How the V-SMF signals a UE or VPLMN requested QoS modification, a release of a QoS flow or forwards the notification that the target QoS of a GBR flow cannot be fulfilled any longer (or can be fulfilled again) will be addressed separately. 
2. Proposal

It is proposed to agree the following changes to 3GPP TS 29.502 v0.3.0.
* * * First Change * * * *

5.2.2.6
Create service operation

5.2.2.6.1
General

The Create service operation shall be used to create an individual PDU session in the H-SMF for HR roaming scenarios.

It is used in the following procedures: 

-
UE requested PDU Session Establishment (see subclause 4.3.2.2.2 of 3GPP TS 23.502 [3]). The NF Service Consumer (e.g. V-SMF) shall create a PDU session by using the HTTP POST method as shown in Figure 5.2.2.6.1-1.  
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Figure 5.2.2.6.1-1: PDU session creation

1.
The NF Service Consumer shall send a POST request to the resource representing the PDU sessions collection resource of the H-SMF. The payload body of the POST request shall contain a representation of the individual PDU session resource to be created; it shall also contain a URI ({vsmfPduSessionUri}) representing the PDU session resource in the V-SMF, for possible use by the H-SMF to subsequently modify or release the PDU session. 

2.
On success, "201 Created" shall be returned, the payload body of the POST response shall contain the representation describing the status of the request and the Qos flow(s) to establish for the PDU session, and the "Location" header shall contain the URI of the created resource. 

* * * Next Change * * * *

5.2.2.7.3
 Update service operation towards V-SMF

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, by using the HTTP "modify" custom operation as shown in Figure 5.2.2.7.3-1.  
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Figure 5.2.2.7.3-1: 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 modification instructions and/or the information necessary for the V-SMF to send N1 SM signalling to the UE. 

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.  

2.
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. 

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.

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. 
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the POST response body

Editor's Note: Failure scenarios are FFS.


* * * Next Change * * * *

6.1.6.2.3
Type: SMContextCreatedData

Table 6.1.6.2.3-1: Definition of type SmContextCreatedData

	Attribute name
	Data type
	P
	Cardinality
	Description

	qosFlowsSetupList
	QosFlowsSetupList
	M
	1
	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.

	FFS
	
	
	
	

	
	
	
	
	

	
	
	
	
	


* * * 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

	sessionAmbr
	SessionAmbr
	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.

	qosFlowsAddModifyRequestList
	QosFlowsAddModifyRequestList
	C
	0..1
	This IE shall be present if QoS flows are requested to be established or modified.

	qosFlowsReleaseRequestList
	QosFlowsReleaseRequestList
	C
	0..1
	This IE shall be present if QoS flows are requested to be released.

	pco
	Pco
	C
	0..1
	This IE shall be present if Protocol Configuration Options information needs to be sent to the UE.

When present, it shall contain the PCO to be sent to the UE.

	qosFlows
	
	
	
	

	FFS
	
	
	
	


* * * 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

	qosFlowsAddModifyList
	QosFlowsList
	C
	0..1
	This IE shall be present if QoS flows have been successfully established or modified.

	qosFlowsReleaseList
	QosFlowsList
	C
	0..1
	This IE shall be present if QoS flows have been successfully released.

	qosFlowsFailedtoAddModifyList
	QosFlowsList
	C
	0..1
	This IE shall be present if QoS flows failed to be established or modified.

	qosFlowsFailedtoReleaseList
	QosFlowsList
	C
	0..1
	This IE shall be present if QoS flows failed to be released.

	pco
	Pco
	C
	0..1
	This IE shall be present if Protocol Configuration Options information has been received from the UE.

When present, it shall contain the PCO received from the UE.

	FFS
	
	
	
	


* * * Next Change * * * *

6.1.6.2.x
Type: QosFlowsList

Table 6.1.6.2.x-1: Definition of type QosFlowsList

	Attribute name
	Data type
	P
	Cardinality
	Description

	qosFlowItem
	qosFlowItem
	M
	1..n
	This IE shall identify a QoS flow.


6.1.6.2.x
Type: QosFlowItem

Table 6.1.6.2.x-1: Definition of type QosFlowItem

	Attribute name
	Data type
	P
	Cardinality
	Description

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

	cause
	Cause
	O
	0..1
	When present, this IE shall contain cause information.


6.1.6.2.x
Type: QosFlowsSetupList
Table 6.1.6.2.x-1: Definition of type QosFlowsSetupList
	Attribute name
	Data type
	P
	Cardinality
	Description

	qosFlowItem 
	QosFlowSetupItem
	M
	1..n
	This IE shall contain the description of a QoS flow to establish.


6.1.6.2.x
Type: QosFlowsAddModifyRequestList

Table 6.1.6.2.x-1: Definition of type QosFlowsAddModifyList

	Attribute name
	Data type
	P
	Cardinality
	Description

	qosFlowItem 
	QosFlowAddModifyRequestItem
	M
	1..n
	This IE shall contain the description of a QoS flow requested to be setup or modified.


6.1.6.2.x
Type: QosFlowsReleaseRequestList

Table 6.1.6.2.x-1: Definition of type QosFlowsReleaseList

	Attribute name
	Data type
	P
	Cardinality
	Description

	qosFlowItem 
	QosFlowReleaseRequestItem
	M
	1..n
	This IE shall contain the description of a QoS flow requested to be release.


6.1.6.2.x
Type: QosFlowSetupItem
Table 6.1.6.2.x-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. It shall be encoded as the Qos rules IE specified in subclause 9.8.4.6 of 3GPP TS 24.501 [x].

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


6.1.6.2.x
Type: QosFlowAddModifyRequestItem

Table 6.1.6.2.x-1: Definition of type QosFlowAddModifyRequestItem

	Attribute name
	Data type
	P
	Cardinality
	Description

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

	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 9.8.4.6 of 3GPP TS 24.501 [x].

	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.


6.1.6.2.x
Type: QosFlowReleaseRequestItem

Table 6.1.6.2.x-1: Definition of type QosFlowReleaseRequestItem

	Attribute name
	Data type
	P
	Cardinality
	Description

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

	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 9.8.4.6 of 3GPP TS 24.501 [x].


6.1.6.2.x
Type: QosFlowProfile
Table 6.1.6.2.x-1: Definition of type QosFlowProfile
	Attribute name
	Data type
	P
	Cardinality
	Description

	5qi
	5qi
	O
	1
	This IE shall be present if the QFI is not the same as the 5QI. When present, this IE shall contain the 5G QoS Identifier (5QI) of the QoS flow.

	arp
	Arp
	O
	1
	When present, this IE shall contain the Allocation and Retention Priority (ARP) assigned to the QoS flow.

	gbrQosFlowInfo
	GbrQoSFlowInfo
	C
	0..1
	This IE shall be present when establishing a GBR QoS flow or if the GBR QoS flow information is modified.

	notificationControl
	NotificationControl
	O
	0..1
	This IE may be present for a GBR QoS flow. 
When present, it shall indicate whether notifications are requested from the RAN when the GFBR can no longer (or again) be fulfilled for a QoS flow during the lifetime of the QoS flow.  

	rqa
	Rqa
	O
	0..1
	This IE may be present for a non-GBR QoS flow. When present, it shall indicate whether certain traffic on this QoS flow may be subject to Reflective QoS. 


6.1.6.2.x
Type: GbrQosFlowInformation

Table 6.1.6.2.x-1: Definition of type GbrQosFlowInformation
	Attribute name
	Data type
	P
	Cardinality
	Description

	mfbrDl
	BitrateBits
	M
	1
	This IE shall contain the Maximum Bit Rate in Downlink. 

	mfbrUl
	BitrateBits
	M
	1
	This IE shall contain the Maximum Bit Rate in Uplink. 

	gfbrDl
	BitrateBits
	M
	1
	This IE shall contain the Guaranted Bit Rate in Downlink. 

	gfbrUl
	BitrateBits
	M
	1
	This IE shall contain the Guaranted Bit Rate in Uplink. 

	maxPacketLossRateDl
	FFS
	O
	0..1
	This IE shall contain the Maximum Packet Loss Rate in Downlink.

	maxPacketLossRateUl
	FFS
	O
	0..1
	This IE shall contain the Maximum Packet Loss Rate in Uplink.


* * * End of Changes * * * *

_1571835565.vsd
NF Service Consumer


H-SMF


1. POST .../pdu-sessions (PduSessionCreateData)


2. 201 Created (PduSessionCreatedData)



_1573999202.vsd
NF Service Consumer


V-SMF


1. POST {vsmfPduSessionUri}/modify (VsmfUpdateData)


2. 204 No Content or 200 OK (VsmfUpdatedData)



