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1. IntroductioN

The paper S2-99356 asks the question if the 3GPP H.324M multimedia may allow the H.324M logical audio channel to be established initially followed by an increase of the air-interface bandwidth to cope with the logical video channel. This can be considered as a network efficiency problem. 

Some papers in S1 and N1 discuss the possibility to use in-call modification. This can be an alternative to solve the efficiency problem above but that are several important tools that are missing to solve the problem with in-call modification. 

H.324M in 3GPP is multimedia defined in ITU-T H.324 Annex C with the addition that the default audio codec is AMR, the default video codec is H.263 and that H.223 Annex B should be used.

H.223 is a protocol with two sub-layers. The one closest to the physical layer is the MUX sub-layer where output from different sources such as the AMR codec, H.263 codec, the data channel and the H.245 control channel are multiplexed on one single bearer. The output of the H.223 multiplex is a constant bit stream that will use the whole bit rate of the underlying bearer.

The H.245 is control signalling that is used in various multimedia systems such as V.70, H.310, H.323 and H.324. The Flow Control Indication used in the examples below is found in the H.245 draft version 5. H.245 does always use a reliable transport protocol. In H.323 it is TCP and in H.324M it is NSRP which is a protocol layer that resides between the H.245 and H.223 protocol layers.


[image: image1.wmf]Application layer

H.245

control

NSRP

Data

protocol

Audio I/O

Control

Data

Codec

AMR

Codec

H.263

Audio

Video I/O

Video

Adaptation Layer (AL)

Multiplex Layer (

MUX)

Rec.

H.223

Annex

B

Physical Layer


Figure 1: 3GPP H.324M system
2. Background

There are some in-call modification services today in GSM but they have been requested to be deleted in SA#4 due to that hardly none have implemented them and in the case they are implemented no one or very few uses them.

The have been complex to standardise, hard to implement and hard to understand for the users.

The in-call modification procedure that will then be left in GSM is the non-transparent bit rate modification for HSCSD.

3. DISCUSSION

If anything should be done related to in-call modification it should then only relate to bit rate modification unless convincing arguments can be presented for use of anything else.

In this paper it is further discussed how the future can be for in-call modifications to solve H.324M efficiency and also other possible solutions for H.324M efficiency

3.1 Disconnect and connect

Alternative 1 is a very simple alternative. Assume then that a 16 kbit/s channel is used for a H.324M control channel using H.245 and an H.324M AMR audio channel. The users on both sides negotiate verbally via the H.324M audio channel that something needs to be changed e.g. that a logical video channel should be added. The call is then disconnected and a new 64 kbit/s call is set up with an H.324M control channel, an H.324M AMR audio channel and an H.324M H.263 video channel.

No extra standardisation is needed but the users must be aware of this. However, if they are aware that they will save some money using 16 kbit/s for control and audio this will probably soon be the common behaviour.

3.2 Connect and disconnect

Alternative 2 is to provide a seamless switch between the different bit rates is to use Multicall. A new second call with a different bit rate is then set up. After the terminal has switched the H.223 multiplex to the second call the first call can be disconnected.

This is a more advanced alternative with no impact on the radio and core network but require that all H.324M multimedia terminals need to as well to support multicall to provide seamless bandwidth modification.

It is here assumed that only one bearer at a time is used to send the H.223 multiplex stream and then only one audio and/or video codec is used. Both calls are circuit-switched data calls.
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Figure 2: Multicall scenario

In the example in the figure above it is assumed that A wants to add an H.324M logical video channel possibly after consulting with B verbally on the H.324M AMR audio channel.

1. Terminal A indicates to the other end with H.245 inband control signalling (a channel in the H.223 mux) that it will be able to receive the increased bit rate 64 kbit/s as a whole multiplex bit rate.

2. - 3. The multimedia applications in both terminals request the call control application to modify the bit rate.

4. - 17. A second call is set up with 64 kbit/s as the bearer bit rate.

18. The call control application notifies the multimedia application when the second call has been connected.

19. - 20. The multimedia applications in both terminals switch the H.223 multiplex to the new call/bearer.

21. The H.223 multiplex needs to synchronise both ends to the new bit rate by sending H.223 Annex B flags. When synchronisation is ready the B terminal can verify that it actually will transfer the multiplex on the new bit rate by sending an H.245 Flow Control Indication in the in-band control channel.

22. - 35. The first call and the 16 kbit/s bearer are then disconnected.

36. - 37. An H.263 video channel is then opened with that H.245 Open Logical Channel command.

This is a more advanced alternative with no impact on the radio and core network but require that all H.324M multimedia terminals need to as well to support multicall to provide seamless bandwidth modification.

3.3 In-call modification

Alternative 3 is to use in-call modification to change the bit rate. The biggest disadvantage with this solution is that there are currently no means to signal end-to-end, except for H.245, that the bit rate needs to be changed. ISUP and Q.AAL2 CS1 do not support in-call modification. Q.AAL2 CS2 might support bit rate modification in the future.

A solution like this has also impacts on the radio and core networks.
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Figure 3: In-call modification scenario

This is a simplified figure with a lot of open issues such as:

· It is assumed here that RANAP can assign, modify and release in the same operation. This is not agreed in the RANAP specification.

· The equivalent of a modify message between RNC and Node B is not decided and considered for further study.

· The AAL2 connections cannot be modified. How the AAL2 connection should be set up (release first one and then set up second or set up second and then release first) needs to be defined. 

· The application has no control when the multiplex is disrupted. It is somewhere between Modify has been send and Modify Complete has been received. Should the multimedia application freeze all activity during this period?

· The rate adaptation used in the GSTN to transfer 16 kbit/s on a 64 kbit/s need to be removed on order to send a pure 64 kbit/s bit stream. How can this be handled when ISUP do not support modification messages? 

4. conclusion

The primary choice for UMTS release 99 should be alternative 1 for simplicity. If this is not acceptable alternative 2 should be considered. Alternative 3 should be defined for a later UMTS release when appropriate tools are available and due to the limited time frame for release 99 standardisation. This means also that any UMTS additions to the GSM Modify procedure should be postponed to later UMTS releases.
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