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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

The capability to allow media to be routed in an optimal manner between IMS operators when the subscriber is roaming was introduced in Rel-10. However, certain features may require that the media is controlled by the home network. These features include conferencing, transcoding, tones insertion and announcement insertion.

In these cases, the media plane is typically re-directed back to the home network to perform these functions. For transcoding, the media would have to stay routed through the home network for the duration of the call. However, for tone and announcement insertion, there is the possibility to temporarily re-direct the media plane though the home network only for the duration of the tone/announcement. Unfortunately, neither of these solutions is ideal from a subscriber's perspective as it potentially introduces delay between the call parties. In addition, the subscriber will also experience a cut-out of media whilst the re-direction is performed (if redirected mid-call e.g. for tone/announcement insertion). This increases the risk of the call being cut-off (e.g. if the redirect fails for some reason).
1
Scope

The present document provides a study into the new (Rel-11) requirements identified by SA1 to allow a home network to control a visited network to perform the following IMS functions for its subscribers:

-
conferencing (network hosted);

-
transcoding;

-
tone insertion; and

-
announcement insertion.

The present document shall also study aspects to allow a visited network to provide appropriate charging records for roaming users whose media is routed in an optimal manner to the terminating network.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]

3GPP TR 21.801: "Specification drafting rules"
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Assumptions, architectural requirements, and use cases
4.1
Assumptions

The following assumptions need to be borne in mind for the chosen solution, and add clarity to the architectural requirements that follow in the next sub-clause:

-
The subscribers involved in the solution are assumed to be inbound roaming subscribers from another PLMN operator. However, there should be nothing preventing a PLMN using it for its own subscribers, if it so wishes.

-
Any Private and Public Identity selection that is preconfigured in the VPLMN is statically configured and agreed by the HPLMN through usual inter-PLMN commercial roaming agreements.

4.2
Architectural Requirements

The chosen solution shall fulfil the following architectural requirements:

-
Can avoid the need to route the IMS media plane via the HPLMN for the IMS functions as listed in the Scope section of the present document.

-
Shall have minimal impact on the existing IMS architecture and shall reuse or enhance existing interfaces/reference points wherever possible.

-
Can be invoked selectively by the VPLMN as follows:

-
On a per subscriber basis such as:

-
static configuration in the VPLMN; and

-
subscriber profile flag conveyed by the HPLMN.

-
On a per IMS function (as listed in the Scope section of the present document) such as:

-
static configuration in the VPLMN; and

-
subscriber profile flag conveyed by the HPLMN.

-
The VPLMN can deny all or a sub-set of the IMS functions (as listed in the Scope section of the present document) to all or a defined sub-set of subscribers at any session establishment (e.g. due to a lack of capacity/availability).

-
The VPLMN can "hide" its detailed internal architecture to the HPLMN.
Editor's Note: The granularity to which such hiding is to be done is FFS.

NOTE:
The language used in all of the above bullets is in compliance with 3GPP TR 21.801 [2], Annex E. As such, the term "can" is used in place of the phrase "shall be able to" (the latter of which is commonly used in other TRs).
5
Architecture Alternatives
5.1
Architecture Alternatives for Optimised Charging

5.1.1
Introduction
The following sub-clauses discuss solutions for more optimised charging of inbound roaming IMS subscribers at the IMS level. All architecture solutions shall follow the constraints specified in clause 4.
5.1.2
Architecture Alternative #1

Editor's Note: This section, and possibly others, to contain sub-clauses discussing architectural alternatives, in consideration to the agreed architectural requirements and assumptions in clause 4. The final numbering of the alternatives is left to the Rapporteur.
5.2
Solution Alternatives for Allocation of Resources

5.2.1
Introduction

Currently, the MRF is limited to HPLMN, which results in media having to be home-routed either temporarily or permanently, in order to place the MRF in its path, resulting in a simplified architecture as follows:


[image: image3]
This was identified as one of the reasons why operators could not fully realize Optimal Media Routing, when transcoding, conferencing, tone or announcements insertion is needed. 
NOTE: Although other scenarios are commonly used for allocation of resources, e.g AS interfacing MRFC or using MRB in query and/or in-line mode, for the sake of simplicity, just the one involving the S-CSCF in the signalling path has been shown.  

The following sub-clauses discuss solutions for allocating and provisioning of certain resources (as specified in clause 4 of the present document) to inbound roaming IMS subscribers. All architecture solutions shall follow the constraints specified in clause 4.
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.

Editor’s note: How MRB or the AS obtain the MRF address is ffs 

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.


[image: image4.emf]MRF AS

Home Network

S-CSCF

1. Session Initiation [1]

3. Service Logic

2. Session Initiation [1]

4. Session Initiation [2]

6. Session Failure [2]

7. Service Logic

9. Session Initiation(Ann) [3]

12. 200 OK (Media Sel) [3]

10. Session Initiation (Announcement) [3]

11. 200 OK (Media selected) [3]

5. Session Failure

15. Play Tone/

Announcement

Visited Network

13.  Dialogue 1 is handled normally using the information from MRF
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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.
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: How MRB or the AS obtain the MRF address is ffs 

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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4. MRF Service Discovery:

4a. Interrogates MRB in VPLMN and gets back the 
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6. Session Initiation (UE2) [2]

7. 200 OK (UE2) [2]

10. Session Init. 

(UE2) [3]

11.  Establish path between UE2 and MRF

12. Repeat steps 5-11 for UE3 [4], [5]

13. Session Init. (UE1) [6]

16. 200 OK (UE1) [6]

14. Session Initiation (UE1) [6]

15. 200OK(UE1) [6]

17. 200 OK (UE1) [1]

18. 200 OK(UE1) [1]


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.

5.2.4 Transcoding

Although transcoding is done in the MRF in the existing specifications, a clear optimization for roaming subscribers is to make use of the IBCF/TrGW transcoding capabilities since they are ideally located at the edge of the NNI for such purpose. 

The usage of IBCF/TrGW for transcoding can be done based on static policies and commercial agreements between the PLMN and HPLMN. 

The following flow shows the reactive transcoding scenario depicted in TS 23.228 where IBCF/TrGW performs the transcoding function after a failure to establish a session due to lack of common codec. This usage is already today provided upon agreement between IM CN subsystems.
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1.
Roaming UE (A) initiates an IMS session towards User B, and the session is analysed at the IBCF. The SDP offer is forwarded towards User B.

2.
A subsequent entity in the signalling path determines that it does not support any codec in the SDP offer and answers with an appropriate error response. This response may include a list of supported codecs.

3.
Based on the response, the IBCF detects the need for reactive transcoding invocation.

4.
The IBCF instructs the TrGW to allocate media processing resources for the session, allocate appropriate transcoding resources for the session and bridge the media flows between the calling and called party endpoints.

5.
Based on the response from the TrGW, the IBCF creates a new SDP offer that contains the codec and transport address information received from the TrGW. 

6.
UE (B) selects a codec and acknowledges the SDP offer with an SDP answer.

7.
Upon receipt of the SDP answer, the IBCF updates the TrGW with the information from the SDP answer.

8.
The IBCF prepares an answer to the offer in step 1, including the selected codec and transport address information for the originating side of the TrGW. The session between the end-points is now established with the media flow traversing the transcoding device.

At session release, the codec transcoding resource will be released.

6
Assessment
Editor's Note: This section to contain an assessment of the architecture alternatives detailed in clause 5.
7
Conclusion

Editor's Note: This section to contain a conclusion detailing the way forward with the architecture alternatives discussed in clause 5, and assessed in clause 6.
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