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Background

Circuit switched 3.1 kHz multimedia calls in UMTS can be made at rates 28.8 kbit/s and 33.6 kbit/s. The 28.8 kbit/s rate is in practice supported by all networks and terminals offering the 3.1 kHz multimedia service. As for the newer 33.6 kbit/s rate there are several practical problems: 

· The transparent 33.6 kbit/s rate is not specified for all networks (e.g. GSM), 

· The 33.6 kbit/s rate is not supported by all terminals, 

· The 33.6 kbit/s rate does not work in all digital environments due to the bandwidth limitations of the used PCM codec/filter implementations. 

Any of the above mentioned problems causes a failure in the setup phase of a 33.6 kbit/s multimedia call originating from UMTS. The success of a 33.6 kbit/s multimedia call can be guaranteed only if the UMTS user knows the capabilities of the used networks and the called terminal. This is a somewhat unfriendly, if not even overwhelming, requirement for a user, seasoned with a need to reconfigure parameters at the terminal before making a call. 

The usability of the 33.6 kbit/s rate for 3.1 kHz multimedia calls can be improved with standard operations offered by V.34 modems in IWFs and with additional measures in UMTS network and terminals. 

Corrective measures

The most flexible thing from the user's point of view that could happen if the 33.6 kbit/s modem handshaking fails, is an automatic fallback to 28.8 kbit/s. There are two separate issues to be solved here: 

· The IWF modem shall automatically fall back to 28.8 kbit/s but not to lower rates.

· The transmission between the MS and the IWF shall adapt to the 28.8 kbit/s rate. 

The modem handshaking can be solved in a standard way supported by ITU-T V.34 modems: 

· The IWF modem is set up to operate in a limited automode, i.e. automode with an upper data rate limit of 33.6 kbit/s and lower data rate limit of 28.8 kbit/s. 

· If the 33.6 kbit/s handshaking fails, the modems end up with either 31.2 kbit/s or  28.8 kbit/s. (If even 28.8 kbit/s fails, the call will be cleared)

Examples of possible measures for the traffic channel adaptation are briefly described in the following: 

1) Channel modification and rate adaptation:

· If the modems handshake 28.8 kbit/s, the MODIFY procedure (ref. to 24.008) initiated by the MSC IWF is used to modify the channel coding between the MS and the IWF from 33.6 to 28.8 kbit/s. 

· If the modems handshake 31.2 kbit/s, the MODIFY procedure is used just to inform the MS about the new data rate, i.e. the channel coding is not modified. Fill, e.g. flag stuffing, is used to adapt the 31.2 kbit/s rate to the 33.6 kbit/s channel. 

· Advantages: The MODIFY procedure is an existing mechanism. Required changes to specifications are minimal. 

2) Rate adaptation only:

· If the modems handshake either 31.2 or 28.8 kbit/s, the MODIFY procedure is used just to inform the MS about the new data rate, i.e. the channel coding is not modified. Fill, e.g. flag stuffing, is used to adapt the 31.2 or 28.8 kbit/s rate to the 33.6 kbit/s channel. 

· Advantages: The MODIFY procedure is an existing mechanism. Required changes to specifications are minimal. No disruption in the traffic channel - can also be used to support a seamless data rate change by the V.34 modems during the call. (Seamless data rate change by ITU-T V.34 modems: The modems agree on a new data rate during an ongoing call exchanging messages in an auxiliary modem control channel and swap to the new rate maintaining user data integrity). 

Summary

The usability of the 3.1 kHz multimedia service at 33.6 kbit/s user rate, as currently specified, is poor. The usability can be improved with simple corrective measures. Two alternative ways are described hereinbefore. The described solution would cause slight changes in TSs 24.008, 22.002, 27.001 and 29.007 and in TR 23.910. 

CN3 is requested to consider the issue and evaluate its feasibility and, if required, specify measures to be taken to improve the usability of the 33.6 kbit/s data rate for the 3.1 kHz multimedia service. 

