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Introduction
The this solution can support the two deployments as below:


1) zero hop bewteen the IN-CSE and ASN/MN-CSE
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2) one hops between the ASN/MN-CSE and the ASN/MN-CSE
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The other deployments are FFS.

When creating QoS, the creator focus on the QoS between the Originator and the targeted node for the specified resource type. This solution supports the E2E QoS creation, but only supports the QoS flow between IN-CSE and ADN-AE or ASN/MN-CSE which is 3GPP UE.
QoS Requirements in TS-0002:

	OSR-038
	The oneM2M System shall support the inclusion of M2M Application's QoS preference in service requests to Underlying Networks.
	Not implemented 

	OSR-039
	The oneM2M System shall be able to authorize service requests with QoS preference at service level, but shall pass M2M Application's QoS preference in service requests to Underlying Network for authorization and granting or negotiation of the service QoS requests.
	Not implemented 

	OSR-042
	The oneM2M System shall be able to support different QoS-levels specifying parameters, such as guaranteed bitrate, delay, delay variation, loss ratio and error rate, etc.
	Not implemented 


R01:

Delete the service flow in this contribution.
R03:

Update the solution according to the discussion by email.
-----------------------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 e2eQosSession
The <e2eQosSession> resource defines end-to-end (E2E) QoS session requirements for the exchange of oneM2M request and response primitives between oneM2M entities. This resource consists of a set of QoS parameters and an applicable set of oneM2M entities that exchange oneM2M requests and responses with one another and function as the session endpoints.  A Hosting CSE uses the information configured within this resource to configure and manage E2E QoS between these session endpoints.  For example, the Hosting CSE can manage the establishment and tear-down of QoS session(s) in underlying network(s) that interconnect oneM2M entities with one another,  A Hosting CSE can also use this information to manage the scheduling and store-and-forwarding of requests and responses that it performs at the oneM2M service layer. When establishing a QoS session in an underlying network, a Hosting CSE can configure the QoS parameters based on the requirements defined by the <e2eQosSession> resource.  For cases where the oneM2M entities are separated by multiple hops, each hop may require the establishment and configuration of a separate underlying network QoS session.   For this case, a Hosting CSE can coordinate with its registrar and registree CSEs to assist it with the configuration of a QoS session in each respective underlying network involved in a multi-hop E2E QoS session such that the E2E QoS requirements defined within the <e2eQosSession> can be satisfied across the multiple hops. 

Note – This current solution supports the 0-hop scenario and the 1-hop scenario involving a <e2eQosSession> Hosting CSE that is the registrar CSE of the session endpoints. The details for how an E2E QoS session is supported for multiple hop scenarios is for FFS.
The following are some examples of E2E oneM2M communication flows that an <e2eQosSession> resource Hosting CSE can manage using this QoS information.

Example #1

A first oneM2M entity that is a session endpoint sends a request to the <e2eQosSession> resource Hosting CSE and the To parameter targets a remote oneM2M entity that is also a session endpoint of the same QoS session.  The <e2eQosSession> resource Hosting CSE can establish an individual underlying network QoS session between itself and each of the session endpoints such that each underlying network QoS session meets the QoS requirements defined in the <e2eQosSession> resource.  In doing so, the E2E exchange of oneM2M request and response primitives between the session endpoint entities meets the E2E QoS requirements defined in the <e2eQosSession> resource. 

Example #2

A first oneM2M entity that is a session endpoint is a subscriber to a <flexContainer> resource that is hosted by the <e2eQosSession> resource Hosting CSE.  A second oneM2M entity, that is also a session endpoint of the same QoS session, sends a request to update the <flexContainer> resource.  The update results in a notification being sent to the first oneM2M entity.  The <e2eQosSession> resource Hosting CSE can establish an individual underlying network QoS session between itself and each of the session endpoints such that each underlying network QoS sessions meets the QoS requirements defined in the <e2eQosSession> resource.  In doing so, the E2E exchange involving the second oneM2M entity sending the <flexContainer> update request and the resulting notification request that is sent to the first oneM2M entity meets the E2E QoS requirements defined in the <e2eQosSession> resource.
The <e2eQosSession> resource contains the child resources specified in table 8.x.4.1.1-1.
Table 8.x.4.1.1-1: Child resources of <e2eQosSession> resource

	Child Resources of  <e2eQosSession>
	Child Resource Type
	Multiplicity
	Description
	<e2eQosSession> Child Resource Types

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


The <e2eQosSession> resource contains the attributes specified in table 8.x.4.1.1-2.
Table 8.x.4.1.1-2: Attributes of <e2eQosSession> resource

	Attributes of <e2eQosSession>
	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

	sessionEndpoints
	1
	WO
	Indicates the oneM2M endpoints within one oneM2M E2E QoS session.  The end points include AE-IDs or CSE-IDs. 

If an AE-ID is used and the AE is not a Registree of the <e2eQosSession> Hosting CSE, then the AE-ID will be formatted as a SP-Relative-AE-ID or Absolute-AE-ID to allow the <e2eQosSession> Hosting CSE to extract the CSE-ID of the CSE that hosts the destination endpoint <AE> resource.   
  

	
	
	
	

	e2eQosRequirements
	1(L)
	RW
	Defines the E2E QoS requirements expressed as a list of tuples.  Each tuple in the list defines a single QoS session requirement applicable to the bi-directional exchange of oneM2M requests and responses between all the endpoints.  Each tuple in the list contains the set of elements as defined below in table 8.x.4.1.1-3. 

	
	
	
	
· 
· 
· 
· 


	e2eQosPolicies
	0..1(L)
	RW
	Defines E2E session QoS policies expressed as a list of tuples.  Each tuple in the list defines a single policy that the <e2eQosSession> Hosting CSE uses to manage the session.  Each tuple in the list contains the set of elements as defined below in table 8.x.4.1.1-4. 


Table 8.x.4.1.1-3: Elements of an e2eQosRequirements tuple
	Name
	Mandatory/Optional
	Description




	qosLevel
	M
	Defines the required QoS level for this session.  Expressed as a range from 0 (lowest) to 100 (highest).  How a <e2eQosSession> Hosting CSE uses this parameter to manage the QoS of a session is implementation dependent (e.g. a Hosting CSE may map this value to an underlying network operator’s session QoS parameter values).

	resourceIDList
	M
	Defines the resource identifier list between the endpoints which the QoS requirement applies to. 

If a Resource-ID is used and the resource is not hosted by the <e2eQosSession> Hosting CSE, then it will be formatted as a SP-Relative-Resource-ID or Absolute-Resource-ID to allow the <e2eQosSession> Hosting CSE to extract the CSE-ID of the CSE that hosts the destination endpoint resource. The use of a Resource-ID enables a destination E2E QoS session endpoint to be defined at the granularity of an individual targeted resource.   

	sessionSchedule
	O
	Defines the time periods for when bi-directional exchange of oneM2M requests and responses between the session endpoints at the specified qosLevel is required to be enabled.  If this parameter is not specified, then the scheduling of the oneM2M requests and responses between the session endpoints will be managed at the discretion of the <e2eQosSession> Hosting CSE based on the specified qosLevel. The schedule is composed of seven fields consisting of second, minute, hour, day of month, month, day of week and year.  

	numOfRequests
	O
	Defines the minimum number of requests required to be transferred at the specified qosLevel via the bi-directional exchange of oneM2M requests and responses between the session endpoints.  If this parameter is not specified, then the number of requests and responses allowed between the session endpoints will be managed at the discretion of the <e2eQosSession> Hosting CSE based on the specified qosLevel.

	numOfBytes
	O
	Defines the minimum number of bytes required to be transferred at the specified qosLevel via the bi-directional exchange of oneM2M requests and responses between the session endpoints. If this parameter is not specified, then the number of bytes allowed to be transferred between the session endpoints will be managed at the discretion of the <e2eQosSession> Hosting CSE based on the specified qosLevel.


Table 8.x.4.1.1-4: Elements of an e2eQosPolicy tuple
	Name
	Mandatory/Optional
	Description

	status
	M
	When the e2eQosStatus attribute of the <e2eQosSession> resource transitions to the value specified in this element, the <e2eQosSession> Hosting CSE performs the action specified in the action element.
The following are the allowed status values:

· FAILED

· DISABLED
· USAGE_EXHAUSTED



	action
	M
	Defines a session related action that is performed by the <e2eQosSession> Hosting CSE when the value of an e2eQosStatus attribute of the <e2eQosSession> resource transitions to the value specified by the status element.  
The following are the allowed action values:
· RE-ENABLE: The <e2eQosSession> Hosting CSE will attempt to re-enable the E2E QoS session in a manner that is consistent with the  e2eQosRequirements. 
· DISABLE: The <e2eQosSession> Hosting CSE will disable the E2E QoS session (if already not disabled). 
· DELETE: The Hosting CSE will delete the E2E QoS session 



8.x.4.1.2 Resource Type CSEBase
Table 8.x.4.1.2-1 Child resources of <CSEBase> resource

	Child Resources of <CSEBase>
	Child Resource Type
	Multiplicity
	Description

	[variable]
	<e2eQosSession>
	0..1
	See clause 9.6.aa


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

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

	[variable]
	<e2eQosSession>
	0..1
	See clause 8.x.4.1.1
	< e2eQosSession Annc>


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

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

	[variable]
	<e2eQosSession>
	0..1
	See clause 8.x.4.1.1
	< e2eQosSession Annc>


-----------------------End of change 1---------------------------------------------
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�I agree that we should start with 0-hop and 1-hop use case scenarios first and then expand this to N-hop.   N-hop can be FFS until we complete 0-hop and 1-hop.





I wouldn’t limit the applicability of your proposed solution to just these deployment configurations however.  These are good examples of 0-hop and 1-hop scenarios, but I think your proposal can also support additional deployment scenarios as well.  





For example, I think the source and destination session endpoints for 1-hop use cases can be any combination of the following entities and your proposed E2E QoS solution would work ok.





 ADN-AE


 ASN-CSE


 MN-CSE


 IN-AE  


-----Echo:We discussed before: the QoS between ADN-AEs, ADN-AE and IN-AE, or IN-AE and IN-AE are out of oneM2M scope.


�For example, I think deployments such as ADN-AEs communicating with one another through an IN-CSE can be in scope.  The IN-CSE can manage the E2E QoS Session between the ADN-AEs since it is in middle between them.  The IN-CSE can do this by managing individual QoS sessions in the underlying network between itself and each ADN-AE.  Thus managing the E2E QoS between the ADN-AEs. 





See my example #2 in clause 8.x.4.1.1 below.  This could be a use case for what I describe above.








�Echo: Add ResourceID list


�I think if we keep Resource-ID, its better to have it in the sessionEndpoints attribute.


----Echo: Decoupling the Resource-ID with the e2eQosRequirements will make the mapping relation between e2eQosRequirements and sessionEndpoints more complex.   


�See my earlier comment about this.  
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