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Discussion

One of the open issues within the OSCAR study is how the MRF in the serving network may be found by the AS in the home network. 
There are at least two approaches to this: 

1. The MRF address is pre-provisioned in the home network for the serving network.

2. The MRF address is provided by the serving network dynamically to the home network for each user. 
Option 1 is very limited, and would not scale for large networks, where users may access the network from different geographical areas. 

Option 2 scale and would allow the visited operator to steer what MRF (or pool of MRFs) that should be used for the user based on different local policies, such as using a MRF close to the PGW and P-CSCF it uses.  
Proposal

It is proposed to add alternative for MRF selection based on visited network providing the MRF information for the user during registration. In case, an MRB would be used in the serving network, the MRB address could be provided.
Proposed changes to TR 23.849:

First Change

5.2.2
Tones/Announcements insertion in the VPLMN 

Announcement/tone insertion is not that commonly used for calls once those have commenced. Some common cases for insertion of tones/announcements relate to conference calls, with optimizations discussed in chapter 5.2.3, and pre-paid calls in which the user is indicated limit of credit by means of tones.

For cases other than conferencing, the sequence of playing announcements/tones for a UE-originating IMS session is depicted in the figure below. An AS (acting as B2BUA) performs third party call control with the MRF, where the S-CSCF is in the signalling path.

The AS interacts with the UE as usual to establish the dialog. 
Upon detecting tone/announcement needs to be played and the UE is located in the VPLMN, the AS may perform two different actions, depending on whether a MRB (in query mode) exists or just the MRF needs to be contacted:

1.- An MRB is interrogated to assign an MRF fitting the characteristics demanded by the service. The MRB will return the address of the relevant MRF in the VPLMN and the AS will simply initiate a dialogue towards that MRF for playing the announcement.

Note: The actual location of the MRB is irrelevant as long as it is playing in query mode. E.g., by configuration, an MRB in the HPLMN may have a list of MRFs in the VPLMN fitting the characteristics of the demanded service. Another option may be to configure the address of the VPLMN-MRB as part of the roamer data and interrogate it by means of an Rc inter-operator interface. 

2.- In the absence of MRB, the AS will select relevant MRF in the VPLMN and the normal offer/answer model will be used in the negotiation between the AS/S-CSCF, in the HPLMN, and the MRFC in the VPLMN. 

The VPLMN-MRF service discovery by the AS may be done as part of the roamer data or by configuration agreed between VPLMN and HPLMN.


Note 1: Standardization of announcements across the interfaces is not intended.

Note 2: Charging records are generated by the entities in both VPLMN and HPLMN. Charging of services in the VPLMN will be a matter of agreements between both operators.
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1)
A session initiation request is received at the S-CSCF (Call 1).

2)
The session request is forwarded to an AS, based on the filter criteria.

3)
The AS service logic determines to proceed with the call.

4)
New session initiation request is sent towards destination, via the S-CSCF, to establish a new leg (Call 2).

5)
A failure is detected; call cannot proceed.

6)
Session failure returned to the AS.

7)
The AS service logic determines to play an announcement/tone to the calling party.
8) The AS determines which MRF to address
9)
New Session initiation request is sent to the MRF, to establish a new dialog for playing an announcement/tone (Call 3). Sufficient information is included to specify the details for the announcement.

10)
S-CSCF relays the session request to the MRF.

11)
The MRF allocates the requested resource and indicates selected media.

12)
S-CSCF relays the response to the AS.
13-15)
The AS manages the dialog for Call 1 as normal, with the info provided by the MRF. MRF plays the announcement as instructed.
Next Change

5.2.3
Conferencing 

Conferencing is realised by routing all the media via a focus (same as a bridge in CS terms) so where the focus entity is based becomes irrelevant to the UE; UE just need to be able to address the focus in order to route the traffic to it.

There are, however, several cases with conferencing:

· Ad-hoc conferencing 

· Network based conferencing (AS/MRF hosted service)

Routing optimizations are mainly relevant to the cases in which the roaming user is in charge of the conferencing control, e.g. creating, managing or terminating a conference by means of a conference URI. Joining or leaving network hosted conferences servers may observe different optimizations.

The figure below shows a sequence of a roaming user establishing a multiparty call service. The Application Server, in control of the conference, operates as B2BUA performing 3rd party control towards the VPLMN-MRF by either:

- interrogating an MRB (either in the VPLMN or HPLMN) to retrieve the VPLMN-MRF address fitting the capabilities demanded by the conference, or

- being already aware of the VPLMN-MRF capabilities (by service discovery procedures). 


Editor’s note: Further contributions invited to show the optimizations possible when the parties in the call are located in the HPLMN and/or a different VPLMN than the UE1.
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1)
Session initiation received at S-CSCF from UE1 to start ad hoc conference (Call 1) for existing sessions with UE2 and UE-3.

2)
Session request forwarded to AS.

3)
AS performs service logic starts ad hoc conference.
4) The AS determines which MRF to address.
5 - 10)
Session initiation request sent to MRF (Call 2) and establish dialog between AS and UE2 (Call 3).

11)
Path established between MRF and UE2.

12)
New session request towards MRF for UE3 (Call4); establish dialog with UE3 (Call 5) and path between MRF and UE3.
13-18) New session request sent to MRF for UE1 (Call 6); response returned to the ad-hoc conference request (Call 1).
19)
The session is established.

Next Change

5.2.5
MRF/MRB selection

5.2.5.1
MRF/MRB Selection at Registration

This option allows the MRF/MRB address to be provided to the home network from the visited network for a specific subscriber during the time of Registration. 

This option requires that the AS that may invoke the MRF/MRB receives 3-party register events from the S-CSCF. 
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Figure 5.2.5.2-1: MRF/MRB Selection at Registration.

1.
UE registers to the visited network. 

2.
P-CSCF in visited network has a set of MRF addresses or MRB address allocated to it that can be used for the roaming users. P-CSCF adds the address to the Register request before forwarding the Register request to the S-CSCF in the home network. 

3.
The S-CSCF includes the provided address in the 3-party register to the AS. 

5.2.5.2
MRF/MRB Selection at Session initiation

This option allows the MRF/MRB address to be provided to the home network from the visited network for a specific subscriber when the user originates a call. 

This option cannot be used for terminating calls, but only originating calls. 
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Figure 5.2.5.2-1: MRF/MRB Selection at Session initiation.

1.
UE initiates the session. 

2.
P-CSCF in visited network has a set of MRF addresses or MRB address allocated to it that can be used for the roaming users. P-CSCF adds the selected address to the Session initiation request before forwarding the request to the S-CSCF in the home network. 

3.
The S-CSCF forwards the message to the AS. 

4.
The AS uses the MRF or MRB address to invoke the MRF (according to procedures of previous clauses). 

End of Changes
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