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1 Introduction
The following editor’s note are present in Solution 4.

The existing mechanism of iFC based discovery of IMS AS is done by S-CSCF which is one of the important node of IMS architecture. During IMS registration or session, S-CSCF gets all the subscriber information through a well defined Diameter/HTTP protocol and as part of this information, S-CSCF gets to discover the IMS AS address of a particular IMPU. But for one third party which is outside of the IMS Architecture like AF if need to discover the IMS AS address, it has to discover the HSS which is fine but for security reason, subscriber information can be provided to Third Party. Hence, the NRF based approach is best suited to address the scenario. If the IMS AS address is not an IP but FQDN then in both the approach DNS is used to derive the IP of the IMS AS.
Example:

1) Two AS pool is there in deployment a) ASPool1@xyz.com b) ASPool2@xyz.com
2) IMPU(1-100) is served by ASPool1@xyz.com and IMPU (101-200) is served by ASPool2@xyz.com. Same has been configured in the NRF by both IMS AS

3) AF discover IMS AS for IMPU50 from NRF and gets response of ASPool1@xyz.com
4) AF using DNS gets 3 IP addresses of IMS AS and subscribes to all 3 IMS AS.

5) When IMPU50 registers, S-CSCF gets ASPool1@xyz.com from iFC and then send to one of the 3 IPs (existing logic) then followed by call
6) The particular IMS AS which receives the IMS DC call will notify to the AF.

Though it is correct that the IMPUs are not sequential and hence it would be difficult to configure all the IMPUs individually in the NRF. But, at present, already HSS is discovered using the mechanism of range of IMPUs. Similar mechanism will be applied for the discovery of IMS AS .
Proposal: In the description, examples will be added to have a better clarity on the discovery of IMS AS using 

NRF.
In the subscription/notify mechanism like in this case IMS AS provides IMS DC Session related events. The third party subscribes to IMS AS for some IMS DC events for an IMPU. It is not necessary that for the NF producer like IMS AS to accept the subscription, the user (here IMPU) need to be registered because the subscription is for future events. When events occurs then IMS As will notify which means if the IMPU gets registered followed by IMS DC Session is established then only IMS AS will notify. 
Proposal: As it is not mandatory for IMS AS to accept the subscription irrespective of the user’s registration status, the behaviour does not change whether the IMPU is already registered or not registered. So EN can be simply removed.

NF procedure like IMS AS when provides IMS DC session related events like IMS DC Session establishment, update or release etc, the NF consumer like DCAS while subscribing provides specific event ID like Session establishment. In this case, after successful IMS DC Session establishment, IMS AS provides notification. But in case of bulk subscription, NF consumer does not provide any specific events which indicates IMS AS that NF consumer is subscribing to all the IMS DC events. Hence whenever any IMS DC Session is established or updated or released, IMS AS notifies to DCAS. 
Proposal: It is proposed to add in the description with example that in case of bulk subscription the NF consumer does not provide any specific events of the IMS DC Session but get notification for all the events related to the IMS DC Session.

2 Proposal

It is proposed to approve following content in TR 23.700-77. 

                     *** BEGIN CHANGES ***
6.4
Solution #4: Event subscription and notification of IMS DC for related subscribers

6.4.1
Description

This paper proposes solution for handling IMS NW providing mechanism for providing event notification of IMS DC for related subscribers to the subscribed node, which includes network function like DCSF and Application Function like any third party.

This proposal is to enhance by reusing the existing IMS DC service exposed by IMS AS supporting IMS DC as described in clause AA 2.4.1 of TS 23.228 [5]. This is achieved in two step approach.

Step 1: Discovery of IMS AS.

IMS AS supporting IMS DC for a list of subscribers (e.g. IMPUs) will register with NRF. Then for network function like DCSF or Trusted AF will discover IMS AS supporting IMS DC using NRF by providing the IMS DC and list of IMPUs as an input for discovery.


Step 2: Subscription with IMS AS.
DCSF or Trusted AF (e.g. DC AS) will subscribe with those IMS AS received from NRF as part of discovery response. After the subscriber establish or release the IMS DC then IMS AS will notify to DCSF or Trusted AF. Such subscription mechanism is required to support flexible IMS DC architecture, e.g. if more than one DSCF is deployed in a PLMN, IMS AS needs to know to which DCSF IMS AS sends a notification when an event occurs. One example of IMS AS discovery and subscription by AF may be
Example:

- Two IMS AS pool is there in deployment a) ASPool1@xyz.com b) ASPool2@xyz.com
- IMPU(1-100) is served by ASPool1@xyz.com and IMPU (101-200) is served by ASPool2@xyz.com. Same has been configured in the NRF by both IMS AS

- AF discover IMS AS for IMPU50 from NRF and gets response of ASPool1@xyz.com
- AF using DNS gets 3 IP addresses of IMS AS and subscribes to all 3 IMS AS.

- When IMPU50 registers, S-CSCF gets ASPool1@xyz.com from iFC and then send to one of the 3 IPs (existing logic) then followed by call

- The particular IMS AS which receives the IMS DC call will notify to the AF.

Table AA.2.4.2.2-1 of TS 23.228 [5] illustrates list of events that the IMS AS can support. DCSF or AF can subscribes to these events and the event subscription can be performed as individual subscription or bulk subscription.

NOTE:
More number of events that will be supported by IMS AS and/or DCSF as part of KI#2 will be considered for the subscriptions. 
-
Individual subscription for specific events: DCSF or AF can indicate which event(s) the DCSF or AF are interested in and subscribe to. DCSF or AF can selectively and sequentially subscribe to DC related IMS AS, e.g. DCSF or AF first subscribes to Session Establishment Request Event for an IMPU, and after session is established and upon the receipt of session establishment request event notification, the DCSF or AF subscribes to e.g. Session Establishment Update/Release event.

-
Bulk subscription for all DC related events: DCSF or AF can subscribes all DC related IMS AS events. In such case, no specific event ID is included in the event subscription request and all DC related events can be subscribed explicitly, e.g DCSF or AF while subscribing to IMS DC events for an IMPU, will not provide any specific events like session establishment or update or release. IMS AS on the absence of the any specific IMS DC event will notify all the IMS DC session events to DCSF or AF.

In the case of Untrusted AF (e.g. DC AS), it will subscribe with NEF and then NEF will behave like DCSF/Trusted AF for discovery and subscription towards IMS AS. Once NEF receives the notification from IMS AS, it will forward to Application Function.

6.4.2
Procedures

The procedure of subscription and notification for IMS DC for one of the subscriber or list of subscribers.
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Figure 6.4.2-1

1.
IMS AS sends the support for list of IMPUs and IMS DC in Nnrf_NFManagement_NFRegister channel while registering to NRF.

2.
NRF will store IMS AS profile.

3.
NRF will provide Nnrf_NFManagement_NFRegister response to IMS AS.

3a.
In the case of Untrusted AF, Untrusted AF subscribe to NEF by sending Nnef_EventExposure_Subscribe request (Event ID: IMS DC establishment or update or release, Event Filter: For one subscriber (IMPU) or list of subscribers (IMPUs).

3b.
NEF authorizes AF request and provides response by sending Nnef_EventExposure_Subscribe response.

4.
DCSF/Trusted AF/NEF discover IMS AS by sending the input as list of IMPUs, IMS DC service and expected NF type is IMS AS in Nnrf_NFDiscovery_Request.

5.
NRF provides the list of IMS AS, which supports IMS DC and the IMPUs asked by DCSF/Trusted AF/NEF in Nnrf_NFDiscovery_Request Response.

6.
DCSF will subscribe with all the IMS AS received from NRF by sending Nimsas_SessionEventControl. The request can include (Event ID, e.g. SessionEstablishmentRequestEvent and Event Filter: For one subscriber (IMPU) or list of subscribers (IMPUs).

7.
One of the subscribers establishes IMS DC and the event is observed by IMS AS.

8.
IMS AS will notify by sending Nimsas_SessionEventControl_Notify to DCSF or Trusted AF or NEF. The subscriber can establish multiple sessions associated with IMS DC, therefore IMS AS provides notification for each of the session separately by providing session id to distinguish multiple sessions.

9.
NEF will provide the notification report by sending Nnef_EventExposure_Subscribe_Notify to Application Function.

10.
DCSF performs resource allocation for data channel.

11.
After completion of resource allocation for data channel, the DSCF sends notification response to inform the IMS AS of that the notification has been received at step 8. The DCSF may determine to subscribe to subsequent events such as SessionEstablishmentSuccess/FailureEvent.

6.4.3
Impacts on Existing Nodes and Functionality
This solution may have the following impacts to existing entities and interfaces:


IMS AS:

-
IMS AS will register its profile with NRF by providing its support for list of IMPUs and IMS DC.


DCSF/NEF/AF:

-
Discovery of IMS AS using NRF by providing input as IMS DC and list of IMPUs to NRF and then subscribing with all the received IMS AS from NRF to get notification for the IMS DC.

*** END CHANGES ***
Editor's note:	Relationship between IMS AS selection based on iFC and NRF is FFS.

















Editor's note:	Subscription with IMS AS for unregistered IMPU is FFS.

















Editor's note:	Clarification on Bulk Subscription is FFS.
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