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Background
At the last N1 meeting a number of multimedia contributions were presented. Two of them – N1-99749 and N1-99750 – proposed that lower user rate than 64 kbit/s to be possible to use for the 3G-H.324M multimedia system service. 

Three alternatives on support of a lower user rate than 64 kbit/s were presented. The pros and cons of these three alternatives, and in addition another four alternatives proposed by this paper are discussed here. 

Analysis

The primary question to ask is whether supporting lower bit rate than 64 kbit/s is a reasonable requirement at all considering the poor video quality gained by these low bit rates. The ITU-T Q.931 and ISUP (Q.767) standards provide no solution on how to use both H.324 and rate adaptation at the same time and one reason may be the foreseen poor video quality at low bit rates.

If anyhow the lower bit rates than 64 kbit/s are to be supported for multimedia, the problem to signal both multimedia and low user rate at the same time in the core and transit networks still remains. The- solution-to-be-found shall work for various transit networks independent of whether the remote terminal is a 3G-multimedia terminal or an ISDN multimedia terminal.
In ISDN and PSTN networks, the user rate for H.324 multimedia calls is of fixed nature. In ISDN networks, H.324 is provided as a bit transparent service. The user rate is always either 56 kbit/s or 64 kbit/s (or a multiple of that). Rates lower than 56 kbit/s are not provided. In PSTN networks, H.324 is provided on top of V.34 modems, offering 28.8 kbit/s or 33.6 kbit/s.

Since there is no need in ISDN network to use lower rates than 56 kbit/s or 64 kbit/s for multimedia, there are also no means to signal user rates for H.324 (or H.320).

The first alternative as presented in N1-99749 is to change Q.931/ISUP and the corresponding specifications in ETSI and TTC. This is a solution that should work in the fixed networks as well, but requires time to be standardised and even longer time to be implemented and deployed. 

The second alternative, showed in N1-99749 is to use two LLC information elements where the first one indicates the low user rate and the second one indicates multimedia (H.223/H.245). A problem with this alternative is that not all GSM MSCs support this. Other problem is that not all transit networks support backwards negotiation (this problem is also mentioned as an editor note in 26.112). An ISDN multimedia terminal might not recognise this LLC combination and might then as a result reject the call. The terminal or MSC would then need to know if the B-number is found in GSM, UMTS or ISDN. Since this would be very difficult for the MSC to know (if not impossible) then it should be done by the terminal. This is also according to the definition of LLC to be used from terminal to terminal. This would require changes to 24.008. It is not possible today, for example to send two LLCs and one BC. The problem with the transit networks would then still remain even if 24.008 is updated. The remote terminal needs a “best guess” as in alternative four below in case the second LLC containing multimedia part is lost to avoid call rejection.

The third alternative, showed in N1-99750 is based on BICC solution. The fact is that, BICC goes together with ISUP-2000, and therefore a solution built on BICC may depend on ISUP changes in a similar fashion as for the first alternative.

Other alternatives

A fourth alternative is to signal a low user rate for a bit synchronous transparent data bearer. The remote mobile terminal should then assume that the wanted application is multimedia (“best guess”). 

A fifth alternative, is that the terminal signals rate adaptation in the BC and multimedia in the LLC. This is an end-to-end solution, but violates the following principle in Q.931 and 04.08; 

“There shall be no contradiction of information between the low layer compatibility and the bearer capability at the originating side. However, as some bearer capability code points may be modified during the transport of the call (e.g. by the interworking function), this principle implies that there should be minimal duplication of information between the bearer capability information element and the low layer compatibility information element.

NOTE:
If as a result of duplication, a contradiction occurs at the terminating side between the bearer capability  information element and the low layer compatibility information element at the terminating side, the receiving entity shall ignore the conflicting information in the low layer compatibility information element.”

A sixth alternative, is to use the lower bit rate 33.6 kbit/s and use modems for transit (i.e. ITC 3.1 kHz). One advantage with this solution is that it requires no new out-of-band signalling. A drawback is that modems must be used and some V.8/V.8 bis in-band signalling scenarios need to be standardised.

A seventh alternative, is to terminate the H.223M (Annex A or B) multiplexing layer in the IWF (or gateway) and then use H.223 as transit. H.223 HDLC flag stuffing between the two gateways or between the gateway and an ISDN end terminal will then do the rate adaptation. The rate in the transit network and ISDN network is then 56 kbit/s or 64 kbit/s but the actual user rate can be lower and is rate adapted with the H.223 HDLC flags.
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This protocol stack allows for two kinds of flexibility for the user rate on the mobile access side:
· The MS can select a rate at call set-up that is lower than the rate that will be used on the fixed network side.

· Based on the seizure/release of the different media streams, the MS can adjust the rate during the call on the radio side.

It should be noted that the responsibility lies at the MS to select a rate, which is according to the needs of the media streams. Therefore, the MS should co-ordinate (changes of) the rate at call set-up and during the call with the H.245 in-band bearer control protocol.

The exact functional split between each network entity is for further study. An example of an unsolved issue is where the segmentation protocol CCSRL (note: not in the figure above) between the H.245 layer and the H.223 Annex A/B layer should be terminated. The best solution in order to avoid termination of this protocol in the IWF is probably fixed terminals to also support CCSRL. 

Proposal

· The actual necessitate of lower user rates than 64 kbit/s for multimedia, keeping in mind the poor video quality of these rates should be discussed and justified.

· If low user rate solution for multimedia is to be supported, then a requirement must be 

“an end-to-end solution that supports interworking with different transit networks irrespective of the 

remote terminal being in GSM, UMTS or ISDN”. 

· There is no mature and simple solution on how to provide low user rate for multimedia in the transit and core networks. The sketched solutions above are either not good or rather complex. Since there is no obvious solution, it is proposed to continue to find a solution, but the target release 2000 for the completion of this work.
_998221544.doc
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