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Introduction

[TS 23.141] defines the stage-2 level flows for a Watcher application to fetch/subscribe to an IMS presentity's presence information. These flows show the presentity's S-CSCF as being part of the notification transactions due to the S-CSCF having inserted itself into the record-route of the initial SUBSCRIBE transaction. 

The possible change of the presentity's S-CSCF during an active SUBSCRIBE dialog implies that the S-CSCF should rather not be in the path of the NOTIFY and the subsequent SUBSCRIBE requests. This can be achieved by having the S-CSCF not insert itself into the record-route of the initial SUBSCRIBE transaction.

This contribution proposes to apply the corresponding modifications to the stage-2 level flows, and normative architectural descriptions in [TS 23.141].

Considerations

Watcher applications fetch and/or subscribe to a presentity's presence information using the SUBSCRIBE dialog procedures defined in [rfc3265]. 

[TS 23.141] specifies the IMS-specific architectural considerations related to presence. The routing of SUBSCRIBE dialogs in both the Watcher's and the Presentity's IMS network is shown in informational flows in Annex A. 

At the same time, the generic IMS routing procedures defined in [TS 23.228] shall also apply  to SUBSCRIBE dialogs. 

[TS 23.228] defines procedures for unregistered termination cases. A SUBSCRIBE-type dialog may be active for unregistered users, e.g. a Watcher may be subscribed to an unregistered user's presence information. In fact, due to the nature of presence service itself, it is rather likely that such dialogs will continuously be active irrespective of the user's (i.e. presentity's) IMS registration status.

According to the IMS architecture and the Cx interface procedures the S-CSCF assigned to a user may be changed. In the meantime, the SUBSCRIBE-dialog shall remain active and intact even with the change of S-CSCF. This requirement presents a challenge with respect to handling SUBSCRIBE dialogs in IMS.

The following solutions have been identified to the problem:

· The SUBSCRIBE dialog is re-routed to the newly allocated S-CSCF. To achieve this, the Presence server would have to first force termination of the dialog by sending a special NOTIFY (with Subscription-State: terminated). The Watcher would initiate a new dialog which then passes through the new S-CSCF.

There seems to be a fundamental problem with this solution. Namely, such a re-routing would involve the originating UE (i.e. watcher), thus the originating UE would implicitly become aware of the terminating UE's (i.e. presentity's) activities and the possible network engineering actions of the terminating IMS network. This is not a desired behaviour of the system.

· Avoid re-allocation of S-CSCF. 

If such a restriction was mandated in standards, then the flexibility gained by S-CSCF selection and load balancing would be lost, and users would become permanently tied to a particular S-CSCF. 

· The terminating S-CSCF does not remain in the path of the SUBSCRIBE dialog.

The concern with this solution is that the functions performed by the S-CSCF for the presentity (terminating user) will have to be performed by some other entity. However, the functions possibly performed by the S-CSCF in mid-dialog are rather limited. 

In fact, the only function identified is charging e.g. upon the individual presence notifications. This function could also be performed by the Presence Server, as it has the same charging-related interfaces as the S-CSCF (Rf, Ro).

As a conclusion, we have found that the most adequate solution is to avoid the S-CSCF  remaining in the path of the SUBSCRIBE dialog. At the same time, similar record-routing questions may also arise with other methods in the future, thus it would be beneficial to find a generic way of controling record-routing in the S-CSCF. 

One solution could be to amend the ISC filter criteria with a field for record-routing control. This would enable control with the same level of granularity as applied for services. I.e. it can go beyond SIP-method level and can be based e.g. on content of headers.

For SUBSCRIBE dialogs related to presence service in particular, it should be mandated that the S-CSCF remains out of the path of the dialog. 

Proposal

Based on the considerations above it is proposed to apply the following amendments and modifications to [TS 23.141]. Some rather editorial changes have also been applied to the flows to align them with [rfc3265]:

********************************** First set of changes ************************************************

6.2.3
Presence Proxies Mapping into IMS network elements

Figure 6 below presents the mapping of the Watcher and Presentity Presence Proxy functionalities to IMS network elements when located within the IMS along with the Watcher application. This mapping is based on and restricted to reusing the existing IMS architecture mechanisms and can be clearly seen in the detailed information flows show in annex A.
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Figure 6: Both the Watcher application and the Presence Server located within IMS
Note-i: 
In order to apply optimizations for wireless environment, such as those proposed in [12], the Watcher Presence Proxy functionality may be augmented by an Application Server. Figure 6 presents such an Application Server as a dotted box. Such an Application Server would allow a Watcher Application to subscribe to the presence of several presentities with a single SUBSCRIBE transaction. Other solutions for such aggregated SUBSCRIBE mechanisms are also possible, e.g. via an Application Server located in the presentity's IMS network.  
This optimizations would help the scalability of the system.

Note-ii: 
The standard IMS (SIP) routing mechanisms define whether a certain CSCF is indeed included in the path of a SUBSCRIBE or NOTIFY transaction.
As described in [4], the Watcher Application sends a SIP SUBSCRIBE to Event: presence addressed to the presentity's SIP URL to subscribe or fetch presentity's presence information. This SUBSCRIBE transaction will be routed and handled by the IMS infrastructure according to standard IMS routing and ISC procedures defined in [9] and [10]. 
The Presentity's S-CSCF shall not insert itself into the Record-Route header of the SUBSCRIBE request. As a result, the Presentity's S-CSCF will not remain in the path of the SUBSCRIBE dialog, thus allowing the change of S-CSCF during an active SUBSCRIBE dialog.

The presence document will be provided from the Presence Server to the Watcher Application using SIP NOTIFY along the dialogue setup by SUBSCRIBE either within the NOTIFY payload, or via a URL provided in the NOTIFY. The means to fetch the content can be seen as part of the Pw interface.

******************************* Second set of changes **********************************************

A.1.2.1

IMS Watcher and IMS Presentity in the same or different IM-CN  
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Figure 10. IMS Watcher registering for event notification 

Figure 10 shows an IMS watcher subscribing to presence event notification about an IMS based presentity. The presentity may either be in the same IM-CN subsystem as the watcher or may be in a different IM-CN subsystem. The flows for both these cases are the same. 
Note: The path of the SUBSCRIBE dialog may optionaly include additional I-CSCF(THIGs) in networks where network topology hiding is applied.

The details of the flows as follows:

1. A watcher agent in a UE wishes to watch a presentity, or certain tuples of the presentity (pertaining to a certain communication means or communication address). To initiate a subscription, the UE sends a SubscribePres message request containing the presence related events that it wishes to be notified of, together with an indication of the length of time this periodic subscription should last. The UE sends the SubscribePres information flow to the proxy (subscriber identity, home networks domain name). 

2. The P-CSCF remembers (from the registration process) the next hop CSCF for this UE. In this case the SubscribePres is forwarded to the S-CSCF in the home network. In this case, the P-CSCF and the S-CSCF act as a Watcher Presence Proxy.

3. The S-CSCF is unable to resolve the presence server address of the presentity that the UE is requesting to watch, and as a result forwards the SubscribePres message to the an I-CSCF offering part of the Presentity Presence Proxy functionality. The S-CSCF shall examine the home domain of the presentity associated with the request and if the request is for a presentitiy outside the operator’s domain, it determines the external I-CSCF. If the request is for a presentity in the same domain, the S-CSCF forwards the request to the local I-CSCF. 

4. The I-CSCF examines the presentity identity and the home domain identity and employs the services of a name-address resolution mechanism to determine the HSS address to contact. The I-CSCF shall query the HSS to obtain the address of the S-CSCF associated with the Presentity. It shall query the HSS via a Query message. 

5. The Query Resp message from the HSS provides the name of the S-CSCF associated with the presentity.

6. The I-CSCF, using name of the Presence Server shall determine the address of the S-CSCF through a name-address resolution mechanism. The SubscribePres message is forwarded to the S-CSCF.

7. The S-CSCF using any necessary filtering criteria forwards the SubscribePres message to the appropriate Presence Server. 

8. At this stage the presence server performs the necessary authorisation checks on the originator to ensure it is allowed to watch the presentity. Once all privacy conditions are met, the presence server issues a MsgAck to the S-CSCF . (In the case where the privacy/authorisation checks fail, then a negative acknowledgement is sent to the watcher).

9. The S-CSCF forwards the to the I-CSCF.

10. The I-CSCF forwards the MsgAck to the originating S-CSCF.

11. The S-CSCF forwards the MsgAck message to the P-CSCF.

12. The P-CSCF forwards the MsgAck to the watcher agent in the UE.

13. As soon as the Presence Server sends a MsgAck to accept the subscription, it sends a NotifyPresUp message with the current state of the presentity's tuples that the watcher has subscribed and been authorised to. The NotifyPresUp is sent along the path of the SUBSCRIBE dialog. Further notification sent by the Presence server may either contain the complete set of presence information, or only those tuples that have changed since the last notification.

14. The S-CSCF forwards the NotifyPresUp to the P-CSCF.

15. The P-CSCF forwards the NotifyPresUp to the watcher application in the UE.

16. The UE acknowledges the receipt of the NotifyPresUp message with a MsgAck sending this to the P-CSCF.

17. The P-CSCF forwards the MsgAck message to the S-CSCF.
18. The S-SCSF forwards the MsgAck to the Presence Server.

19. 

20. 
21. 
22. 
23. 
******************************* Third set of changes **********************************************

A.1.4.1
IMS based Watcher and presentity in the same or different IM-CN subsystem
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Figure 14: Presence Server updating IMS watcher 

Figure 14 shows how an IMS based watcher is notified of updates to a presentity’s presence information. The flows are applicable to the case where the Watcher and Presentity are in the same or in different IM-CN subsystems. 
Note: The path of the SUBSCRIBE dialog (i.e. also the NOTIFY transaction) may optionaly include additional I-CSCF(THIGs) in networks where network topology hiding is applied.

Details of the flows are as follows:
1. The Presence Server determines which authorised watchers are entitled to receive the updates of the presence information for this presentity. For each appropriate watcher, the presence server sends a NotifyPresUp message that contains the updates to the presence information. This NotifyPresUp is sent to the S-CSCF, acting as a Watcher Presence Proxy.

2. 
3. 
4. 
5. The S-CSCF forwards the NotifyPresUp message to the P-CSCF.

6. The P-CSCF forwards the NotifyPresUp message to the UE. 

7. The UE acknowledges the NotifyPresUp message with a MsgAck to the P-CSCF.

8. The P-CSCF forwards the MsgAck message to the S-CSCF.

9. The S-CSCF forwards the MsgAck message to the Presence Server.

10. 
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