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Abstract of the contribution: When an AS has been invoked via Ma, the procedure to connect the session to an MRF is not specified (because no S-CSCF has been involved). This paper discusses the pros and cons of 2 possible solutions.
Introduction
TS 23.228 allows the invocation of an AS hosting a PSI to be invoked as a terminating AS, by forwarding a request directly from the I-CSCF to the AS (through Ma reference point):
5.4.12.2
PSIs on the terminating side
The Application Server hosting the PSI may be invoked as a terminating Application Server via information stored in the HSS. 

…
For both the distinct PSIs and wildcarded PSIs, there are two ways to route towards the AS hosting the PSI:

…

b) The HSS maintains the address information of the AS hosting the PSI for the "PSI user". In this case, the AS address information for the PSI is returned to the I‑CSCF in the location query response, in which case the I‑CSCF will forward the request directly to the AS hosting the PSI.
Besides, TS 23.228 allows an AS to use MRF resources by sending session control messages to the MRFC via the S‑CSCF:
5.14.2
Service control based interactions between the MRFC and the AS

The MRFC/MRFP resources may also be used, based on service control in an IMS, for services such as multiparty sessions, announcements or transcoding. In this case an Application Server interacts with an MRFC. Session control messages are passed between the AS and the MRFC via the S‑CSCF.
…

Note: the AS sending session control messages to the MRFC cannot be considered as originating a session.

These two features are likely to be used in combination, for example when:
-
the user dials the PSI corresponding to his voicemail service,

-
the address returned by the HSS for this PSI is the address of the voicemail AS, so the I-CSCF routes the INVITE directly to this AS, which terminates the session,

-
the voicemail AS identifies the voicemail MRF in charge of this user and connects the corresponding  MRFC to the ongoing session, by sending session control messages to this MRFC.

However, in the case where an AS hosting a PSI as been invoked as a terminating AS and needs to connect an MRF to the ongoing session, the procedure to do this is not specified. TS 23.228 only specifies that "Session control messages are passed between the AS and the MRFC via the S-CSCF". It is to be noted that in this case, no S-CSCF is involved in the session, and the AS is not acting as an originating AS. Consequently, the way to route the session control messages to the MRFC via "the" S-CSCF is undefined. Precisely, the AS has no clue about which S-CSCF to route though.
Discussion

It is important to specify the procedure for an AS to connect an MRF to an ongoing session in the above-mentioned case. Two alternative procedures are possible.

Alternative 1: involving an I-CSCF

In this alternative, the S-CSCF to be used to pass session control messages between the AS and the S-CSCF is determined as follows:

-
If the AS has acquired the address of a S-CSCF for the Public Service Identity on whose behalf the AS has terminated the session, the AS sends the session control message to this S-CSCF;

-
If the AS could not acquire a S‑CSCF address for the Public Service Identity, the AS sends the session control message to an I-CSCF. The I-CSCF selects an S-CSCF and routes the message to the S-CSCF.
The S-CSCF then forwards the message to the MRFC, including itself as "record-route". When the AS gets the response from the MRFC, it stores the address of the S-CSCF, so that the I-CSCF does not need to be used for the subsequent messages.
This alternative has the following advantages:

· it complies with what is stated in section 5.14.2 (passing messages through S-CSCF)

· it is similar to the AS origination procedure;
and the following drawbacks:
· the message needs to go through one more CSCF; thus adding complexity and eliminating the benefit provided by routing directly from I-CSCF to the AS hosting the PSI
· it is unclear how the I-CSCF would select the S-CSCF; if a query to the HSS is needed, this would make this alternative even more complex
· sending the session control message to an I-CSCF is only applicable to Rel-7 onwards because in Rel-6, the Ma reference point is only specified for an I-CSCF to forward SIP requests to an AS.
Alternative 2: direct routing

In this alternative, the AS employs standard SIP routing to send the session control messages to the MRFC (since it knows the SIP URI of the MRFC). Messages between the AS and the MRFC are not passed via the S-CSCF.

If this alternative is retained for the resolution of the present issue, it would be logical to allow direct routing to the MRFC by the AS for all session control messages (not only when the AS has been invoked through Ma). However, routing through the S-CSCF (and the I-CSCF if necessary) would be kept when the AS initiates a session on behalf of a user or a Public Service Identity, even if that session is targeted to an MRF.
This alternative has the following advantages:

· the S-CSCF is no longer involved between the AS and the MRF, thus reducing the signalling delay and the S‑CSCF load;

· no new feature needs to be added since the AS is supposed to be already able to perform standard SIP routing based on the URI of the MRFC
· it can be supported by Cr reference point already defined from Release 8.

and the following drawback:

· it requires to reconsider the postulate of passing messages between the AS and MRFC via the S-CSCF
· Cr reference point does not currently exits in Releases 6 and 7.
Two options are possible to implement this alternative in TS 23.228:

· 2A) Add Cr reference point in Release 6 and 7, only for session control messages (not for its current Rel-8 features), and extend Cr features in Release 8 onwards, to add session control.
· 2B) Extend Cr features in Release 8 onwards, to add session control, without adding Cr reference point in Rel-6 and Rel-7. In Rel-6 and Rel-7, direct routing from AS to MRFC would be allowed but without any reference point associated. Consequently, in these two releases, it would be an implementation issue how to directly route from AS to MRFC (e.g. using SIP), but at least the AS would not be mandated to go through an S-CSCF without being able to identify it.
Additional observation
Besides the above-mentioned issue, the routing between the AS and the MRFC via the S-CSCF is not clearly specified. Also, the S-CSCF is not requested to make any action besides routing the message. Indeed, since session control messages between an AS and an MRFC are not part of a session origination or termination procedure, there is no service logic be executed by the S-CSCF. Consequently, there is no benefit provided by involving the S-CSCF in the path, when the AS is able to route directly to the MRFC. The only impact of doing this is to increase the load of the S-CSCF.
Conclusion

Based on the above discussion, the authors propose to:
-
choose alternative 2 ("direct routing") for the resolution of the present issue
-
allow direct routing between the AS and the MRFC (not forbidding to go through the S-CSCF though), for all session control messages
-
implement these decisions as described in option 2A), i.e. add Cr reference point in Release 6 and 7, only for session control messages.

This is implemented in the following set of CRs against TS 23.228: S2-09xxxx (Rel-6), S2-09xxxx (Rel-7), S2-09xxxx (Rel-8), S2-09xxxx (Rel-9).
If this proposed way forward cannot be approved, the authors propose to:
-
still choose alternative 2 ("direct routing") for the resolution of the present issue

-
allow direct routing between the AS and the MRFC (not forbidding to go through the S-CSCF though), for all session control messages
-
implement these decisions as described in option 2B), i.e. without adding Cr reference point in Release 6 and 7.

This can be implemented with the same set of CRs as above, by removing the change made against section 4.7 in Rel-6 and Rel-7 CRs.

As a fallback if none if these two ways forward can be approved the authors propose to implement Alternative 1 by approving the following set of CRs against TS 23.228: S2-09xxxx (Rel-6), S2-09xxxx (Rel-7), S2-09xxxx (Rel-8), S2-09xxxx (Rel-9).
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