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Introduction
Base on the gap analysis of the 3GPP QoS feature, provide oneM2M solution to support 3GPP QoS.
There are some gaps in oneM2M to support the SCEF northbound APIs during the 3GPP QoS procedure.
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· Step 1: The parameter Description of the application flows describe the data flow which requires QoS. According to Table 5.2.1.2.8-1 of 3GPP TS29.122[i.aa], this parameter shall contain UL and/or DL IP flow description between the SCS and targeted UE. In oneM2M architecture, the SCS is mapped to the IN-CSE. All the messages between IN-AE and targeted UE will go through the IN-CSE. The same IP flow between the IN-CSE and targeted UE can not be used to distinguish the messages from different IN-AEs or different services in the 
Figure 8.x.2-1.
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Figure 8.x.2-1 Message Flow between IN-AE and AND-AE
The parameter QoS reference identifies a pre-defined QoS information between the SCS and 3GPP operator. In oneM2M, the content and format of QoS reference has not been defined yet.
· Step 7: The parameter Status indicates the bearer level event received from the 3GPP network. According to the Table 5.2.1.2.6-1: Definition of the EventReport data type and  Table 5.2.1.3.3: Enumeration Event of 3GPP TS29.122[i.aa], 3GPP supports rich status information to the IN-CSE. But oneM2M does not support to how to proceed this information when receiving the notification from 3GPP.
· Table 5.2.1.2.6-1: Definition of the EventReport data type

	Attribute name
	Data type
	Cardinality
	Description

	Event
	Event
	1
	Indicates the event reported by the SCEF.

	accumulatedUsage
	AccumulatedUsage
	0..1
	Contains the applicable information corresponding to the event.

	flowIds
	array(integer)
	0..N
	Identifies the IP flows that were sent during event subscription


· Table 5.2.1.3.3-1: Enumeration Event

	Enumeration value
	Description

	SESSION_TERMINATION
	Indicates that Rx session is terminated.

	LOSS_OF_BEARER 
	Indicates a loss of a bearer.

	RECOVERY_OF_BEARER
	Indicates a recovery of a bearer.

	RELEASE_OF_BEARER
	Indicates a release of a bearer.

	USAGE_REPORT
	Indicates the usage report event.


-----------------------Start of change 1-------------------------------------------
8.x
Setting up an AS session with required QoS procedure 
8.x.4 oneM2M solution
8.x.4.1
Resource Structure
8.x.4.1.1 Resource Type E2EQoS
The <E2EQoS> resource is used to request that the IN-CSE negotiates a QoS for a resource when is operated between the the creator and the targeted entity, with the Underlying Network. The resource attributes provide the End to End information before the resource is actually operated. 
The <E2EQoS> resource contains the child resources specified in table 8.x.4.1.1-1.
Table 8.x.4.1.1-1: Child resources of <E2EQoS> resource

	Child Resources of <backgroundDataTransfer>
	Child Resource Type
	Multiplicity
	Description
	<E2EQoS> Child Resource Types

	[variable]
	<E2EInfo>
	1(L)
	Indicates the targeted entity and flow direction which QoS is applied for.
	<E2EInfo>

	[variable]
	<subscription>
	0..n
	See clause 9.6.8.
	<subscription>


The <E2EQoS> resource contains the attributes specified in table 8.x.4.1.1-2.
Table 8.x.4.1.1-2: Attributes of <E2EQoS> resource

	Attributes of < backgroundDataTransfer >
	Multiplicity
	RW/

RO/

WO
	Description

	resourceType
	1
	RO
	See clause 9.6.1.3

	resourceID
	1
	RO
	See clause 9.6.1.3

	resourceName
	1
	WO
	See clause 9.6.1.3

	parentID
	1
	RO
	See clause 9.6.1.3

	creationTime
	1
	RO
	See clause 9.6.1.3 

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3

	expirationTime
	1
	RW
	See clause 9.6.1.3

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.

	labels
	0..1 (L)
	RW
	See clause 9.6.1.3.

	announceTo
	0..1(L)
	RW
	See clause 9.6.1.3

	supportedResourceType
	1(L)
	RW
	See clause 9.6.1.3

	qosLevel
	1
	RW
	Indicates the QoS level.It’s linked to the QoS information which has been configured in oneM2M system:

0~200: indicates 3GPP QoS level mapped with 3GPP QoS Class Identifier which is specified in 3GPP TS23.203[i.11].

>200: reserved for future use.

	usageThreshold
	0..1
	RW
	Time period and/or traffic volume in which the QoS is to be applied. It’s specified in 3GPP TS 29.122[i.aa]

	qosStatus
	0..1(L)
	RW
	List of arrays which consist of two elements: QoS status and actions according to the status.For example, when the usage of the QoS is exhausted , the IN-CSE shall delete the QoS with the underly network.


8.x.4.1.2 Resource Type E2EInfo
The <E2EInfo> resource is used to indicate the source and targeted entity information, the service flow direction between the two entites. 
The <E2EInfo> resource contains the child resources specified in table 8.x.4.1.2-1.
Table 8.x.4.1.2-1: Child resources of <E2EInfo> resource

	Child Resources of <backgroundDataTransfer>
	Child Resource Type
	Multiplicity
	Description
	<E2EQoS> Child Resource Types

	[variable]
	<subscription>
	0..n
	See clause 9.6.8.
	<subscription>


The <E2EInfo> resource contains the attributes specified in table 8.x.4.1.2-2.
Table 8.x.4.1.2-2: Attributes of <E2EInfo> resource

	Attributes of < backgroundDataTransfer >
	Multiplicity
	RW/

RO/

WO
	Description

	ResourceType
	1
	RO
	See clause 9.6.1.3

	ResourceID
	1
	RO
	See clause 9.6.1.3

	resourceName
	1
	WO
	See clause 9.6.1.3

	ParentID
	1
	RO
	See clause 9.6.1.3

	creationTime
	1
	RO
	See clause 9.6.1.3 

	lastModifiedTime
	1
	RO
	See clause 9.6.1.3

	expirationTime
	1
	RW
	See clause 9.6.1.3

	accessControlPolicyIDs
	0..1 (L)
	RW
	See clause 9.6.1.3

	dynamicAuthorizationConsultationIDs
	0..1 (L)
	RW
	See clause 9.6.1.3.

	Labels
	0..1 (L)
	RW
	See clause 9.6.1.3.

	announceTo
	0..1(L)
	RW
	See clause 9.6.1.3

	direction
	1
	RW
	Indicates the direction of resource operation.

· In：from Originator entity to Target entity

· Out：from target entity to Originator entity

· Both: from Originator entity to Target entity and from target entity to Originator entity

	targetEntityID
	1
	RW
	Indicates the targeted entity ID of this E2E information.


8.x.4.1.3 Resource Type CSEBase
Table 8.x.4.1.3-1 Child resources of <CSEBase> resource

	Child Resources of <CSEBase>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<E2EQoS>
	0..1
	See clause 9.6.aa

	[variable]
	<3GPPQoS>
	0..n
	See clause 8.x.4.1.3


8.x.4.1.4 Resource Type remoteCSE
Table 8.x.4.1.4-1: Child resources of <remoteCSE> resource

	Child Resources of <remoteCSE>
	Child Resource Type
	Multiplicity
	Description
	<remoteCSEAnnc> Child Resource Types

	[variable]
	<E2EQoS>
	0..1
	See clause 8.x.4.1.1
	<E2EQoSAnnc>


8.x.4.1.5 Resource Type AE
Table 8.x.4.1.5-1: Child resources of <AE> resource

	Child Resources of <AE>
	Child Resource Type
	Multiplicity
	Description
	<AEAnnc> Child Resource Types

	[variable]
	<E2EQoS>
	0..1
	See clause 8.x.4.1.1
	<E2EQoSAnnc>


8.x.4.2 
Create E2E QoS procedure
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Figure 8.x.4.2-1: Create E2E QoS procedure
Step 0.a: The IN-AE performs the oneM2M registration procedure and the IN-CSE creates <3GPPQoS> resource.
The IN-AE performs the oneM2M registration procedure. The IN-CSE hosts the corresponding <AE> resource for the registree. The IN-CSE pre-defines the  3GPP QoS information according to the local policy.
Step1-2: The IN-AE and IN-CSE creates the child resource <E2EQoS> of the resource <AE>.
The IN-AE creates the child resource <E2EQoS> of the resource <AE> with the following settings:
· supportedResourceType shall be set to the resource type in which the QoS is to applied, eg. mgmtCmd and locationPolicy
· qosLevel shall be set to the value which is  mapped with 3GPP QCI according to the resource type.
· usageThreshold shall be set to the Time period and/or traffic volume in which the QoS is to be applied.
· status of qosStatus shall be set to USAGE_EXHUSTED, and action of qosStatus shall be set to DELETE.
Step3-4: The IN-AE and IN-CSE creates the child resource <E2EInfo> for the target ASN/MN-CSE or ADN-AE.
The IN-AE creates the child resource <E2EInfo> of the resource <E2EQoS> with the following settings:

· direction shall be set to value according to the resource type, eg. direction In means from IN-AE to target ASN/MN-CSE or ADN-AE.
· targetEntityID shall be set to the entity ID of target ASN/MN-CSE or ADN-AE in which the QoS is to be applied.
Step3-4: The IN-AE and IN-CSE creates the resource <E2EInfo> for the target ASN/MN-CSE or ADN-AE.
The IN-AE creates the child resource <E2EInfo> of the resource <E2EQoS> with the following settings:

· direction shall be set to value according to the resource type, eg. direction In means from IN-AE to target ASN/MN-CSE or ADN-AE.
· targetEntityID shall be set to the entity ID of target ASN/MN-CSE or ADN-AE in which the QoS is to be applied.
8.x.4.3 
Setting up 3GPP session with required QoS procedure
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Figure 7.9.3.2-1: Setting up 3GPP session with required QoS
Step 1: The IN-AE sends the resource operation request to the target ASN/MN-CSE or ADN-AE.
The IN-AE sends the resource (eg. mgmtCmd) operation request to the target ASN/MN-CSE or ADN-AE. 
Step 2: The IN-CSE gets the QoS information of the resource in the request and the registration information of target ASN/MN-CSE or ADN-AE .
The IN-CSE gets the <E2EQoS> of the IN-AE and the and check if the resource type in the operation request is included in the  supportedResourceType. If it is included, the IN-CSE check the transport link between the target ASN/MN-CSE or ADN-AE and IN-CSE:
CaseA: If it is TCP:

· Step 3.1a (Optional): IN-CSE initials TCP connectivity establishment with target ASN/MN-CSE or ADN-AE if there is no transport link;

· Step 3.2a: IN-CSE gets the IP 5-tuples of TCP and maps it to 3GPP flow information.
CaseA: If it is UDP:

· Step 3b: IN-CSE gets the IP 5-tuples of UDP and maps it to 3GPP flow information.

Step4: The IN-CSE sends the On-demand QoS request to SCEF to negociate the QoS.
The IN-CSE sends a AsSessionWithQoSSubscription request to the SCEF according to the registration network information of the target ASN/MN-CSE or ADN-AE to set up an session request with specific QoS for the service provided by the IN-CSE.
The AsSessionWithQoSSubscription request from the IN-CSE to the SCEF shall comply with 3GPP TS 29.122 [i.aa]. The AsSessionWithQoSSubscription request shall include:

· notificationDestination shall be set to a URI that the SCEF can target QoS status notifications towards.  The value of this URI shall be based on internal IN-CSE policies.

· flowInfo shall be set to the value of IP 5-tuples between IN-CSE and target ASN/MN-CSE or ADN-AE. For example: The direction of <E2EInfo> is In which means from the IN-AE to the target ASN/MN-CSE or ADN-AE and paremeter mappings are as below:
	3GPP API parameter
	Value

	flowId
	Assigned by the IN-CSE according local policy.

	Direction
	Out (downlink IP flows)

	Source IP address
	IP address of IN-CSE

	destination IP address
	IP address of target ASN/MN-CSE or ADN-AE

	Protocol
	TCP/UDP

	Source port
	Port number of IN-CSE

	destination port
	Port number of target ASN/MN-CSE or ADN-AE


· qosReference shall be set to the value of qosLevel of <E2EQoS>.
· ueIpv4Addr or ueIpv6Addr shall be set to the value of  the IP address of target ASN/MN-CSE or ADN-AE
· usageThreshold shall be set to the value of usageThreshold of <E2EQoS>
· sponsorInfo shall be set to the value of sponsor information.
Step 5: 3GPP initiated IP-CAN Session Modification according to the QoS request.
The SCEF interacts with the 3GPP entity triggers 3GPP initiated IP-CAN Session Modification according to the QoS request defined in 3GPP TS 23.203[i.11].
Step 6: SCEF sends the On-demand QoS response to IN-CSE.
The SCEF sends a AsSessionWithQoSSubscription response that contains information as specified in 3GPP TS 29.122 [i.aa] to the IN-CSE. 
Step7: Message delivery via 3GPP network with required QoS.
IN-CSE sends the resource operation request to the target ASN/MN-CSE or ADN-AE via 3GPP network with required QoS and the target ASN/MN-CSE or ADN-AE sends response to IN-CSE.
Step8: IN-CSE sends response to the IN-AE.
8.x.4.4 
3GPP QoS status monitoring and report procedure
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Figure 7.9.3.3-1: 3GPP QoS status report procedure
Step 1: The 3GPP network entities detect the IP-CAN session modification. 
The 3GPP entites may notify the SCEF about bearer level events for the Rx session (e.g., transmission resources are released/lost) with a IP-CAN Session Modification as described in TS 23.203[i.11].
Step 2: SCEF sends Status notification message to IN-CSE. 
When the SCEF receives information of status change in step 1, the SCEF  creates and sends a Event Notification message to the IN-CSE as specified in 3GPP TS 29.122 [i.aa].

The Event Notification request includes the following: 
· event is configured with the value as specified in 3GPP TS 29.122 [i.aa]. 
· accumulatedUsage is configured the usage of  usageThreshold  when event is USAGE_REPORT.
· flowIds is configured with the same value of flowId of flowInfo.
Step 3: IN-CSE checks the qosStatus and performs the action according to the configuration . 
When the IN-CSE receives the Event Notification, the IN-CSE will map the event to the qosStatus of <E2EQoS> and performs the action according to the status.
Step 4 (Optional): IN-CSE requests to delete On-demand QoS. 
The IN-CSE sends a DELETE request targeting the URI of the subscription resource corresponding to this AsSessionWithQoSSubscription.  This step may be triggered by the IN-CSE when message delivery completes or the action configured in qosStatus.
-----------------------End of change 1---------------------------------------------
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