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Introduction

This CR addresses 3GPP connectivity establishment and oneM2M registration with ASN/MN-CSE(SCS). The CR is based on solution F: 3GPP Connectivity Establishment and oneM2M Registration of TR-0052. In the solution F, 3GPP T8 interface is directly available to a ASN/MN-CSE and the ASN/MN-CSE fills the role of a SCS for the 3GPP connectivity establishment and the oneM2M registration. Thus, the procedures related to IN-CSE are replaced by CSE (SCS) in the CR.
Note that SDS-0447 addresses impacted resources for this CR.
-----------------------Start of change 1-------------------------------------------

6 

Connectivity Establishment

6.1 
Overview

ADN-AE, ASN/MN-CSE and the serving CSE (SCS) communicate after completion of the Underlying Network bearer establishment and discovery of the serving CSE (SCS). Data can then traverse between the oneM2M entities over the IP connection in the Underling Network over the 3GPP Gi/SGi interface. Figure 6.1-1 depicts the connectivity between the ADN-AE, ASN/MN-CSE and the CSE (SCS).
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Figure 6.1-1: Connectivity Establishment between ASN/MN-CSE or ADN-AE and CSE (SCS)
For ADN/ASN/MN initiated connectivity establishment, it is assumed that there is no connectivity previously established, i.e. no association between the ASN/MN-CSE or ADN-AE and the serving CSE (SCS) exists. When the ASN/MN-CSE or ADN-AE needs to send data to the serving CSE (SCS) it first discovers the serving CSE (SCS), which is located in a packet data network, and establishes a connection. Two methods can be used, as follows:

1) Use of DHCP and DNS.
2) Pre-configuration.
For serving CSE initiated connectivity establishment, it is assumed that there is no connectivity previously established between the ASN/MN-CSE or ADN-AE and the serving CSE (SCS). When the serving CSE (SCS) needs to contact the ASN/MN-CSE to send data or request data, connectivity between them is established. This connectivity is triggered by the serving CSE (SCS).

The ASN/MN-CSE or ADN-AE requests the DNS server address from the DHCP server followed by requesting the serving CSE IP address from the DNS server.
6.2
IP connectivity
6.2.1
ASN/MN-CSE Pre-configuration

The ASN/MN-CSE or ADN-AE is preconfigured with the fully qualified domain name (FQDN) of the serving CSE (SCS) or the IP address of the serving CSE (SCS). If the FQDN is known, DNS resolution is used to obtain the IP address.
6.2.2 
ASN/MN-CSE or ADN-AE Initiated Connectivity Establishment Procedure
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Figure 6.2.2-1: ASN/MN-CSE or ADN-AE initiated connectivity establishment

Step-0: Trigger

Subsequent procedures are triggered either when the ASN/MN-CSE or ADN-AE powers on or resulting from Device Triggering 

Step-1: Bearer Setup Procedure

Establish a 3GPP bearer(s) if not already available by using the procedures available in the 3GPP  network.

Step-2: DHCP Query & Response

The ASN/MN-CSE or ADN-AE sends a query to a DHCP server to find a particular DNS server IP address. The DHCP server responds with the IP address of a corresponding DNS server. Additionally, it is also possible to include one or a list of domain names, i.e. FQDNs of target CSEs (SCS).

Step-3: DNS Query & Response

The ASN/MN-CSE or ADN-AE performs a DNS query to retrieve the CSE(s)(SCS) IP addresses from which one is selected. If the response does not contain the IP addresses, an additional DNS query is needed to resolve a Fully Qualified Domain Name (FQDN) of the serving CSE (SCS) to an IP address.

Step-4: Connection Establishment

After reception of domain name and IP address of the CSE(SCS), the ASN/MN-CSE or ADN-AE can initiate communication towards the CSE (SCS) via the IP connection. The CSE (SCS) at this time shall be informed which Trigger Recipient ID of the ASN/MN-CSE or ADN-AE or the AE-PoA of the ADN-AE to use for establishing communication.

Step-5: CSE-PoA Update

Once the M2M Service Connection (Mcc or Mca) is established to the CSE (SCS), the CSE-PoA of the ASN-CSE/MN-CSE or the AE-PoA of the ADN-AE shall be updated with the new established IP address.

6.2.3 
CSE (SCS) initiated connectivity establishment procedure 

See clause 7.1 for NIDD based connection establishment and clause 7.5 3GPP Based Device Triggering.

6.3
UE Attach with oneM2M Registration Procedure

After a UE attaches to a 3GPP network and establishes a data (i.e. PDN/PDP) connection, assuming it has not been registered previously with the oneM2M platform, it will initiate a oneM2M registration procedure. The oneM2M part of the procedure corresponds to the generic one described in clause 10.2.2 of oneM2M TS-0001[1], where the Registrar CSE is the CSE (SCS).

If the UE hosts one or more ADNs, the registration will result in the CSE (SCS) hosting one or more corresponding <AE> resources for the UE. If the UE hosts an ASN or a MN, the registration of the ASN/MN-CSE will result in the CSE (SCS) hosting a corresponding <remoteCSE> resource for the ASN/MN-CSE.  The flow is depicted in figure 6.3-1.
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Figure 6.3-1 UE Attach Procedure with oneM2M Registration

Steps 1a and 1b: UE Attach Request and Response

The UE determines that it needs to perform the 3GPP Attach procedure.
The 3GPP Network responds to the UE Attach request.

Steps 2a and 2b: oneM2M Registration Request and Response

The UE Hosting an ADN or an ASN/MN registers to the oneM2M infrastructure, by performing the registration procedure detailed in clause 10.2.2 of oneM2M TS-0001[1].

· If the UE hosts an ADN, the registration procedure of the ADN-AE(s) will include the creation of corresponding <AE> resource(s) being hosted at the CSE (SCS).

· If the UE hosts an ASN or MN, the registration procedure of the ASN/MN-CSE will include the establishment of a security association and the creation of a <remoteCSE> resource, corresponding to the registree CSE, to be hosted at the CSE (SCS).

The CSE (SCS) responds to the UE hosted ADN-AE(s) or ASN/MN-CSE request for registration.

These steps allow the UE hosted ADN-AE(s) or ASN/MN-CSE to provide the CSE (SCS) with information needed for communication and providing services, e.g. pointOfAccess. In return, the CSE (SCS) provides the UE with oneM2M specific information, e.g. by assigning AE-ID(s) or CSE-ID to the registree(s), respectively

Information provided by the ASN/MN-CSE or ADN-AE(s) to the CSE (SCS) at this time shall include:

· M2M-Ext-ID, Trigger-Recipient-ID as attributes of <AE> or <remoteCSE>, if available.

· externalGroupID as an attribute of <AE> or <remoteCSE>, if available.

nodeLink as an attribute of the <AE> or <remoteCSE> resources, providing the resource identifier of a corresponding <node> resource, if pre-provisioned at the UE. 
Step 3: Handling of association with a <node> resource 

If in Step 2, the CSE(SCS) receives a valid nodeLink (as an attribute of the <AE> or <remoteCSE> resources) it means that the <node> resource storing the node specific information for this UE exists. For a UE hosted ASN/MN, the CSE (SCS) shall ensure that the hostedCSELink attribute of the corresponding <node> resource contains the resource identifier of the <remoteCSE > resource. For a UE hosted ADN, the CSE (SCS) shall ensure that the hostedAELinks attribute of the corresponding <node> resource includes the resource identifier of all the corresponding <AE > resources.
If in Step 2, the CSE (SCS) does not receive a valid nodeLink (as an attribute of the <AE> or <remoteCSE> resources) or the attribute is not present, the CSE (SCS) shall create a <node> resource for this UE. The CSE (SCS) shall populate the nodeLink attribute of the <AE> or <remoteCSE> resources with the resource identifier of the newly created <node> resource. For a UE hosted ASN/MN, the CSE (SCS) shall also populate the hostedCSELink attribute of the <node> resource with the resource identifier of the <remoteCSE > resource. For a UE hosted ADN, the CSE (SCS) shall ensure that the hostedAELinks attribute of the <node> resource includes the resource identifiers of all the corresponding <AE> resources.
If the following resources do not exist for this Underlying Network, the CSE (SCS) may:

· create a <schedule> resource as a child of the <node> representing the UE, which represents the communication schedule for the 3GPP Underlying Network where the Attach procedure was completed. While no specific scheduling information is available, the <schedule> may reflect that communications are available continuously. The CSE (SCS) may set the networkCoordinated attribute, based on the UE pre-provisioned information or local policies, to indicate if the schedule should be coordinated with the Underlying Network
· create the [activeCmdhPolicy] resource as a child of the <node> resource representing the UE, providing the active communication policies for the 3GPP Underlying Network where the Attach procedure was completed. The CSE (SCS) shall populate the mgmtLink of the active [cmdhNwAccessRule] with a link to the <schedule> resource created for the communication schedule with this Underlying Network.

-----------------------End of Change 1 ---------------------------------------------
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