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1 Introduction

An IMS terminal can support a wide range of codecs, as specified in the SA4 specifications TS 26.141 [1] and TS 26.235 [2]. However, in order to achieve interoperability for certain services or operations, we need to define constraints – or the capability to express constraints – on the available set of codecs. For Combined CS and IMS services (CSI), the situation gets even more complex with support for codecs in both the CS and PS domains. 

At the PSM ad-hoc meeting #7 in Sophia Antipolis Ericsson had a contribution [3] on interoperability of CSI Phase 1 under the SA4 WID [4]. Noting that Phase 1 addresses capabilities that require limited additional standardization, we proposed to define a minimal set of interoperability points (codecs combinations). However, rather than defining a set of codecs to solve an immediate problem, the group expressed a wish for having a more flexible solution based on individual UE capabilities. Also considering that the stage-2 TS in SA2 [5] wasn’t (and still isn’t) finalized, it seemed proper to delay decisions in SA4. 

With this contribution we want to continue the discussion on terminal capability exchange. Although much is already in place in SDP today, some crucial aspects such as relations between offers in SDP are not. Hence, in order to make progress, we face a much more serious challenge than defining a minimal set of interoperable codec combinations. 

A solution for capability exchange should also work for IMS without CS. Our proposal is that CSI Phase 1 is amended with guidance on interoperability. In addition SA4 should work on a general IMS solution for capability exchange. We also note that, SA4 being the codec group of 3GPP, the expression of codec capabilities should be the responsibility of SA4.

2 Capability exchange

When an IMS terminal wants to initiate a session to another user agent, it expresses its codec support or set of desired codecs for the intended session by including SDP in an INVITE request. After an Offer/Answer negotiation, the originating and the terminating UEs know which codecs that can be used during the session. However, in order to know which codecs that are useful and avoid failed negotiations, it is advantageous if the UEs have pre-knowledge of each other’s capabilities. 

An obvious condition for UE-to-UE capability exchange is that there is a link between the two UEs. In the normal IMS case above, that link is established in parallel with the capability exchange itself. For CSI, however, a UE can exchange its IMS capabilities before the IMS session starts [5]. A CSI-capable UE should send an OPTIONS request when a CS call has been established (if the capabilities of the other UE is unknown).

For IMS, the UE capability information is required to include the supported media types (audio, video, etc) as well as media formats (codecs etc). In addition, for CSI, the capabilities should include CS voice and CS video telephony (see clause 7.2.2. of  [5]).
3 Problems and discussion

This chapter highlights some of the issues related to capability exchange for IMS and CSI.

3.1 Restrictions on combinations

The capabilities expressed in the SDP may not be valid in certain combinations. For instance, although a UE is capable of receiving images in an instant message, it may not be capable of displaying them while receiving video. Similarly, the display of a terminal may limit the capability to have a chat session in combination with video or images. Limitations on the audio side may imply similar constraints, e.g. it may not be possible to render a voice message while using another voice service. For CSI, there will also be restrictions on how CS and PS services can be combined, e.g. you may not be able to receive images during a video telephony (3G-324M) session or render audio clips in an instant message while engaging in a CS voice call.

Proposal:

In order to resolve capability conflicts, we encourage SA4 to explore a mechanism, e.g. extensions to SDP, that should express limitations on combinations of codecs and formats and possibly on media types and services (applications) as well. 

We note that this task is far from trivial, but in order to achieve interoperability we either need to define dependencies in SDP (or elsewhere) or define minimal sets to avoid conflicts! As stated in the conclusions of this document, the work to define capability exchange has a wider scope than CSI and should therefore not delay CSI more than necessary.

3.2 Expression of CS capabilities

Today CS capabilities are not expressed in the SDP (or elsewhere) of a CSI-capable IMS terminal, although the stage-2 TS indicates that CS voice and video telephony capabilities can be exchanged using IMS [5].
There are both pros and cons with including signaling for CS capabilities. Obviously, the more you know of the other party’s capabilities, the better. In particular if you have started an IMS session you want to know whether you can initiate a CS (speech/voice) call as well. However, considering that this is a CSI specific feature, and that including new signaling in SDP may delay CSI Phase 1, it may be better to defer the signaling of CS capabilities in IMS at the moment. 

3.3 Expression of codec support for IMS messages

IMS messages are transported from one UE to another using the Message Session Relay Protocol (MSRP) [6]. MSRP also defines extensions to SDP. In particular, the “m=message” line describes the messaging portion of an offered session and the “a=accept-types” attribute lists the MIME types of the supported media of a message.

A UE that can receive text, images and video clips may indicate this by:

a=accept-types: text/plain text/html image/jpeg video/3gpp

In order to express support for certain video codecs (or other codecs in a 3GP file), MSRP allows container types to be modified by a list of the contained MIME types using the “a=accept-wrapped-types” attribute, e.g. 

a=accept-wrapped-types: video/H263-2000
There are two problems here:

1) The media contained in a 3GP file does not necessarily have MIME types. However, there may exist a MIME type associated with an RTP payload format of the media. This is similar to the capability exchange in PSS, where MIME types of associated payload formats of media in a 3GP file are included in the UAProf attribute for download of 3GP files. However, before Timed Text had got its own payload format, this was not a clean solution, and it is not difficult to imagine new situations in the future where MIME types are lacking.

2) The accept-types and accept-wrapped-types attributes do not allow MIME parameters. This means that it will not be possible to distinguish certain capabilities, such as H.263 Profile 3 and H.263 Profile 0, or the different levels (supporting different bitrates) used in H.263 and MPEG-4 Visual.

The first problem we can solve to some satisfaction in the PSS fashion by using MIME types for payload formats, although a more accurate solution would be to use the new Codecs MIME parameter defined in [7] that can express all codecs in a 3GP file. Unfortunately, however, the second problem above also means that this parameter may not be used.

In summary, the expression of capabilities for content in IMS messages is not very detailed and cannot be used for expressing profiles or levels of a codec.

3.4 Interoperability

A flexible solution that allows any kind of codecs may be useful, but not necessarily helping interoperability. For applications, such as PoC, a stricter definition of codec support is defined. Also for situations where not only a single application is used, it would be advantageous to have some use cases or guidance of suitable codecs.

Considering that there is still some work to do in order to achieve a working solution for capability exchange, and that CSI Phase 1 is about to be launched, we stress that some guidance on interoperability points is warranted and should be included in the specifications.

Proposal:

In order to provide guidance and interoperability, we propose that we include informative annexes in [1] and [2] with guidance on codec combinations for one or more use cases. One such use case could be a CSI session with CS call during which the users share personal content (see below). Another use case could be based on CS video telephony.

Use case for CS voice call and sharing personal content: The following IMS media types should be possible to share during a CS speech call:

· Live streams

· Video

· IMS messages

· Video

· Still image

· Speech (included in a video clip)

Rendering speech in a video clip during a CS speech call gives rise to a potential conflict, which we can resolve by stating that CS speech overrides video-clip speech.

4 Conclusions
In order to achieve interoperability and avoid conflicts within CSI we either need to 

1. define dependencies in SDP (or elsewhere) and

2. define better expressions of capabilities in MSRP,

or 

3. define interoperability points (guidelines on codec combinations).

In the interest of time and considering that many of these questions are not CSI specific but relate to IMS in general, we propose that 

1. SA4 go ahead with defining some informative guidelines and use cases for CSI in [1] and [2] (see proposal in clause 3.4 above), and that

2. SA4 also initiates a more thorough work aiming at defining capability exchange that works for IMS. When doing this, requirements for CSI should be taken into account and possibly later be included in CSI (Phase 2).
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