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Introduction
The contribution provides further details about registration handling, as follows:

· For initial registration, it clarifies how the newly introduced attributes impact the existing registration flow. Specifically, the messaging in the registration procedure is unchanged, and the new local processing based on the new attributes is highlighted. 

· For subsequent registrations, the flow for multiple registrations for mobility purposes (registrationHandling = trackRegistrationPoint) is clarified that is the same as in existing cases from TS-0001 clause 10.2.2.2. Any new processing based on newly introduced attributes is highlighted.
· For subsequent registrations, the flow for multiple registrations for enabling Fog/Edge (registrationHandling = multipleRegistrations) is introduced. It is also clarified that it is based on existing cases from TS-0001 clause 10.2.2.2, with processing based on newly introduced attributes being highlighted.
Clause 9.3.2.2.4 Procedure for Managing Change in AE Registration Point at IN-CSE has been removed as it is covered in the newly introduced text.
R01: Made editorial changes and corrected few clause numbers
-----------------------Start of change 1-------------------------------------------
1.1 Solution C: Common Service description and service-awareness
9.3.2.1 Impacted Resources and Attributes

9.3.2.1.1 Overview

To implement this solution, several resources need to be modified, and some new resource types need to be defined These are further detailed in the following clauses.

9.3.2.1.2 Modified <CSEBase> resource

New attributes for the <CSEBase> resource are proposed as shown in the table below.

Table 9.3.2.1.2‑1: New attributes of <CSEBase> resource

	Attributes of 
<CSEBase>
	Multiplicity
	RW/
RO/
WO
	Description

	supportedCommonServices
	0..1(L)
	RW
	This attribute contains a list of the types of Common Services Functions (CSFs) and their respective types of Common Services (CS) supported by the CSE.  

	commonServiceLevelsSupported
	0..1(L)
	RW
	This attribute contains a list of service level requirements organized based on each individual service supported by the CSE. For example, Service Request Rate Requirement, Service Data Storage Requirement, Service Response Delay Requirement and Service Reliability Requirement.


9.3.2.1.3 Modified <remoteCSE> resource

New attributes for the <remoteCSE> resource are proposed as shown in the table below.

Table 9.3.2.1.3‑1: New attributes of <remoteCSE> resource

	Attributes of 
<remoteCSE>
	Multiplicity
	RW/
RO/
WO
	Description
	<remoteCSEAnnc> Attributes

	requestedCommonServices
	0..1(L)
	RW
	This attribute contains a list of the types of Common Services Functions (CSFs) and their respective types of Common Services (CS) requested by the Registree CSE.  
	OA

	grantedCommonServices
	0..1(L)
	RW
	This attribute contains a list of the CSF-IDs and CS-IDs that the Registree CSE is granted access to use. 
	OA

	commonServiceLevelRequirements
	0..1(L)
	RW
	This attribute contains a list of service level requirements organized based on each individual service required by the Registree. For example, Service Request Rate Requirement, Service Data Storage Requirement, Service Response Delay Requirement and Service Reliability Requirement.
	OA


9.3.2.1.4 Modified <AE> resource

New attributes for the <AE> resource are proposed as shown in the table below.

Table 9.3.2.1.4‑1: New attributes of <AE> resource
	Attributes of 
<AE>
	Multiplicity
	RW/
RO/
WO
	Description
	<AEAnnc> Attributes


	requestedCommonServices
	0..1(L)
	RW
	This attribute contains a list of the types of Common Services Functions (CSFs) and their respective types of Common Services (CS) requested by the Registree AE.  
	OA

	grantedCommonServices
	0..1(L)
	RW
	This attribute contains a list of the CSF-IDs and CS-IDs that the Registree AE is granted access to use.
	OA

	commonServiceLevelRequirements
	0..1(L)
	RW
	This attribute contains a list of service level requirements organized based on each individual service required by the Registree. For example: Service Request Rate Requirement, Service Data Storage Requirement, Service Response Delay Requirement and Service Reliability Requirement.
	OA


Table 9.3.2.1.4‑2: Modified attributes of <AE> resource
	Attributes of 
<AE>
	Multiplicity
	RW/
RO/
WO
	Description
	<AEAnnc> Attributes


	registrationHandling
	0..1
	RW
	This attribute provides information about handling of the registration.

When the value equals trackRegistrationPoint, it denotes that the Application Entity requests that its Registration Points be tracked and applies to AE mobility cases. The system maintains a single active registration for the AE at any given time and updates the contact information as the AE  changes its Registration Points.
When the value equals maintainMultipleRegistrations, the AE requests that the system maintains multiple registrations and applies to cases requiring multiple active registrations for the AE at any given time, e.g. in cases requiring obtaining different services from different registrars.
When the value equals untrackedSingleRegistration the AE requests not to be tracked if it changes its Registration Points and it applies to static or nomadic AEs.
	OA


Editor’s Note: Further investigation needed to determine whether a single registrationHandling attribute is preferred over separate attributes for backwards compatibility.   
9.3.2.1.5 New Resource Type: <registrationInfo>

The <registrationInfo> resource is used for storing and exposing information about registrations of AEs and CSEs, e.g. the set of common services granted to a Registree from its Registrar CSE. Each <registrationInfo> resource contains the record of a single registration.
For an AE all the <registrationInfo> instances are stored as child resources of <AEAnnc>  or <AEContactListPerCSE> resources. For a CSE, all the <registrationInfo> instances are stored as child resources of <descendantCSEregistrationInfo > resource
Table 9.3.2.1.5‑1: Attributes of <registrationInfo> resource
	Attributes of 
< registrationInfo>
	Multiplicity
	RW/
RO/
WO
	Description

	registrar
	1
	RW
	CSE-ID of the Registrar CSE

	grantedCommonServices
	0..1(L)
	RW
	A list of the CSF-IDs and CS-IDs that the Registree AE/CSE is granted access to use


9.3.2.1.6 New Resource Type: <descendantCSEregistrationInfo>

The <descendantCSEregistrationInfo> resource is used for keeping a record of the set registrations a Registree CSE has in the system. The resource is hosted by an IN-CSE or an ancestor CSE of the Registree. Its child resources are <registrationInfo> resources, where each <registrationInfo> resource contains information pertaining to one registration

Editor’s Note: Where the <descendantCSEregistrationInfo> resources are stored at the IN-CSE or ancestor CSE is FFS. 
Table 9.3.2.1.6-1: Child resources of < descendantCSEregistrationInfo > resource

	Child Resources of <semanticDescriptor>
	Child Resource Type
	Multiplicity
	Description
	<semanticDescriptorAnnc> Child Resource Types

	[variable]
	<subscription>
	0..n
	See [i.33] clause 9.6.8 where the type of this resource is described.
	<subscription>

	[variable]
	<registrationInfo>
	0..n
	See clause 9.3.2.1.5
	<registrationInfo>


Table 9.3.2.1.6‑2: Attributes of <descendantCSEregistrationInfo> resource
	Attributes of 
< registrationInfo>
	Multiplicity
	RW/
RO/
WO
	Description

	CSE-ID
	0..1
	RW
	CSE-ID of the Registree 


9.3.2.2 Impacted Information Flows
9.3.2.2.1 Overview

The information flows in the following  two clauses describe changes to be implemented in TS-0001 [i.33] as follows:
· Clause 9.3.2.2.2 AE Registration describes changes to TS-0001 [i.33] clause 10.2.2.2.

· Clause 9.3.2.2.3 CSE Registration describes changes to TS-0001 [i.33] clause 10.2.2.7.
· 

9.3.2.2.2 AE Registration

To implement this solution, the AE Registration will be affected as follows:

AE registration procedure (oneM2M TS-0001 [i.33], clause 10.2.2.2): 
· At AE registration, the AE provides the <AE> resource attributes, including requestedCommonServices and commonServiceLevelRequirements. Based on these attributes, the Registrar CSE determines if the registration is accepted by checking if the requested services are supported. The Registrar CSE also determines if the node that the Registrar is hosted on has available system level resources to meet the service requirements requested by the Registree AE. If the registration request is accepted, the Registrar CSE creates the <AE> resource with the given attributes and in addition it populates the grantedCommonServices attribute with the CSF-IDs and CS-IDs of the granted services.
· If the originator AE provides the value of the registrationHandling attribute as ‘untrackedSingleRegistration’, the procedure described in [i.33] clause 10.2.2 applies with the following changes: 

· If the AE-ID-Stem starts with “S” and was not provided by AE, then case a applies; if AE-ID-Stem starts with “S” and was provided by AE, then case b applies. 
· If the AE-ID-Stem starts with “C” and was not provided by AE, then case c applies; if AE-ID-Stem starts with “C” and was provided by AE, then case d applies. 
· If the originator AE provides the value of the registrationHandling attribute as ‘trackRegistrationPoint, the procedure described in [i.33] clause 10.2.2 applies with the following changes: 

· If the originator has an active registration, it shall provide the AE-ID-Stem in the subsequent registration requests.

· If the originator sends an AE-ID-Stem starting with “S”: 
The Registrar CSE determines it is a first registration if no corresponding <AEAnnc> resource can be discovered at the IN-CSE or ancestor CSE. If it is the first registration, then case a (AE-ID-Stem not provided) or b (AE-ID-Stem provided) applies. The Registrar CSE creates a corresponding <AEAnnc> resource at the IN-CSE or ancestor CSE based on deployment requirements (e.g. deployment is an edge/fog deployment). The Registrar CSE also creates a corresponding <registrationInfo> resource as a child of the <AEAnnc> resource, capturing its CSE-ID in the registrar attribute and populating the grantedCommonServices attribute accordingly. 

If the Registrar CSE determines that this is not a first registration, then case e applies. The Registrar CSE discovers the corresponding <AEAnnc> resource at the IN-CSE or ancestor CSE. The Registrar CSE creates a corresponding <registrationInfo> resource as a child of the <AEAnnc> resource, capturing its CSE-ID in the registrar attribute and populating the grantedCommonServices attribute accordingly. 

· If the originator sends an AE-ID-Stem starting with “C”, then case f applies. The Registrar CSE sends a NOTIFY to the IN-CSE or ancestor CSE. The content of the notification includes, in addition to the SP-relative-Resource-ID of the <AE> resource, the list of granted services in the grantedCommonServices attribute.  The IN-CSE or ancestor CSE updates the <AEContactListPerCSE>, creates a corresponding <registrationInfo> resource for the AE registration and sends notifications to the CSEs which need to update the AE contact information, as described in TS-0001 10.2.16.
· If the originator AE provides the value of the registrationHandling attribute as ‘multipleRegistrations’, the procedure described in [i.33] clause 10.2.2 applies with the following changes: 
· If the originator has an active registration, it shall provide the AE-ID-Stem in the subsequent registration requests.
· If the originator sends an AE-ID-Stem starting with “S”:
The Registrar CSE determines it is a first registration if no corresponding <AEAnnc> resource can be discovered at the IN-CSE or ancestor CSE.  If this is the first registration, then case a (AE-ID-Stem not provided) or b (AE-ID-Stem provided) applies. At initial registration, the Registrar CSE creates a corresponding <AEAnnc> resource at the IN-CSE or ancestor CSE based on deployment requirements (e.g. deployment is an edge/fog deployment). The Registrar CSE also creates a corresponding <registrationInfo> resource as a child of the <AEAnnc> resource, capturing its CSE-ID in the registrar attribute and populating the grantedCommonServices attribute accordingly. 
If the Registrar CSE determines that this is not a first registration, the Registrar CSE discovers the corresponding <AEAnnc> resource at the IN-CSE or ancestor CSE. The Registrar CSE creates a corresponding <registrationInfo> resource as a child of the <AEAnnc> resource, capturing its CSE-ID in the registrar attribute and populating the grantedCommonServices attribute accordingly. 
· If the originator sends an AE-ID-Stem starting with “C”, the Registrar CSE sends a NOTIFY to the IN-CSE or ancestor CSE. The content of the notification includes, in addition to the SP-relative-Resource-ID of the <AE> resource, the list of granted services in the grantedCommonServices attribute. The IN-CSE or ancestor CSE updates then the <AEContactListPerCSE> and creates a corresponding <registrationInfo> resource for the AE registration.
9.3.2.2.2.1 Initial AE Registration (updated)
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Figure 9.3.2.2.2.1-1 Initial AE Registration

Several steps at the Receiver have additional functionality (compared to the descriptions in TS-0001 clause 10.2.2.2), as detailed below:

Step 002: At AE registration, the AE provides the <AE> resource attributes, including requestedCommonServices and commonServiceLevelRequirements.
Step 003: Based on requestedCommonServices and commonServiceLevelRequirements attributes, the Registrar CSE determines if the registration is accepted by checking if the requested services are supported and there are available system level resources to meet the service requirements requested by the Registree AE. 
Step 004: If the Registrar CSE determines that:

 - registrationHandling = untrackedSingleRegistration, OR

-  registrationHandling = trackRegistrationPoint and this is an initial registration or a re-registration to the same Registrar CSE, OR

-  registrationHandling = multipleRegistrations and this is an initial registration or a re-registration to the same Registrar CSE
then proceed to steps 5c, d, otherwise proceed to the flows for subsequent registration with registrationHandling = trackRegistrationPoint or for subsequent registration with registrationHandling = multipleRegistrations.
The Registrar CSE determines that this is an initial registration if a corresponding <AE> resource is not found at the Registar CSEBase;
The Registrar CSE determines that this is a re-registration to the same Registrar CSE if an AE-ID is provided by the AE at registration and a corresponding <AE> resource is found at the Registrar CSEBase. 
Steps 006 a, b: The Registrar CSE creates a corresponding <registrationInfo> resource as a child of the <AEAnnc> resource, capturing its CSE-ID in the registrar attribute and populating the grantedCommonServices attribute accordingly.
Steps 008 a, b, c, d: The Registrar CSE creates the <AE> resource with the given attributes and in addition it populates the grantedCommonServices attribute with the CSF-IDs and CS-IDs of the granted services
9.3.2.2.2.2 Subsequent registration with registrationHandling = trackRegistrationPoint

The following steps are executed if registrationHandling = trackRegistrationPoint and this is a subsequent registration. Only the additional functionality (compared to the descriptions in TS-0001 clause 10.2.2.2), is captured below:
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Figure 9.3.2.2.2.2-1 Subsequent registration with registrationHandling = trackRegistrationPoint

Steps 5e, 6f: The notification includes grantedCommonServices.
Step 6e, 7f: The IN-CSE or ancestor CSE creates a corresponding <registrationInfo> resource as a child of the <AEAnnc> resource, capturing its CSE-ID in the registrar attribute and populating the grantedCommonServices attribute accordingly.
Steps 8e, 5f: The Registrar CSE creates the <AE> resource with the given attributes and in addition it populates the grantedCommonServices attribute with the CSF-IDs and CS-IDs of the granted services
9.3.2.2.2.3 Subsequent registration with registrationHandling = multipleRegistrations
The following steps are executed if registrationHandling = multipleRegistrations and this is a subsequent registration. Only the additional functionality (compared to the descriptions in TS-0001 clause 10.2.2.2), is captured below:
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Figure 9.3.2.2.2.2-1 Subsequent registration with registrationHandling = trackRegistrationPoint

Case g (steps 5g-8g) where the AE-ID-Stem starts with ‘S’ is the same as case b (steps 5b-8b) with the updates indicates in clause 9.3.2.2.2.1 above.
Case h (steps 5h-8h) where the AE-ID-Stem starts with ‘C’ is the same as case b (steps 5f-8f) with the updates indicates in clause 9.3.2.2.2.2 above.
9.3.2.2.3 CSE Registration
In CSE registration procedure (oneM2M TS-0001 [i.33], clause 10.2.2.7): 
· During CSE registration, the CSE provides the <remoteCSE> resource attributes, including requestedCommonServices and commonServiceLevelRequirements. Based on these attributes, the Registrar CSE determines if the registration is accepted by checking if the requested services are supported. The Registrar CSE also determines if the node that the Registrar is hosted on has available system level resources to meet the service requirements requested by the Registree CSE. If the registration request is accepted, the Registrar CSE creates the <remoteCSE> resource with the given attributes and in addition it populates the grantedCommonServices attribute with the CSF-IDs and CS-IDs of the granted services.

· The Registrar CSE determines if it is a first registration of the Registree CSE in the system if no corresponding <descendantCSEregistrationInfo> resource can be discovered at the IN-CSE or ancestor CSE.
If the registration is a first successful registration of the Registree CSE, the Registrar CSE creates a corresponding <descendantCSEregistrationInfo> resource for the Registree at the IN-CSE or ancestor CSE. The Registrar CSE also creates a <registrationInfo> resource as child of the <descendantCSEregistrationInfo> resource, capturing its CSE-ID in the registrar attribute and populating the grantedCommonServices attribute according to the services granted.
If the Registree CSE has existing registrations, the Registrar CSE creates a new <registrationInfo> child resource as child of <descendantCSEregistrationInfo> resource and configures the attributes similarly to the new registration case.


· 
· 

· 
· 
· 
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select specific AE-ID-Stem starting wth ‘S’ if not already provided, create <AEannc> resource. Create corresponding child resource <registrationInfo> of <AEAnnc>
Step 6a
Response(CREATE <AEannc>)
Step 7a
create <AE> resource using AE-ID-Stem value returned from IN-CSE. Populate grantedCommonServices
Step 8a
Request(UPDATE or CREATE<AEannc>)
Step 5b
Step 6b
Response(UPDATE or CREATE <AEannc>)
Step 7b
create <AE> resource using AE-ID-Stem provided by AE. Populate grantedCommonServices
Step 8b
create <AE> resource using AE-ID-Stem starting with ‘C’ and provided by AE. Populate  grantedCommonServices
select AE-ID-Stem starting with ‘C’ and create <AE> resource 
using that AE-ID-Stem. Populate grantedCommonServices
Step 8c
Response(CREATE <AE>)
Step 9
AE/App/Node
Optional
Includes grantedCommonServices



