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1. Overall Description:

TSG GERAN has been discussing the performance of MBMS bearers over the GSM/EDGE Radio Access Network. TSG GERAN would like to remind that the throughput and error rates depend on many different factors, some of which are either service dependent (e.g. maximum SDU size) or network dependent (e.g. minimum C/I across a cell, whether EDGE is implemented or not, etc.), and it is therefore difficult to provide a limited set of figures that could be valid in all conditions.

Target SDU error rates of 1% and 0.1% can be achieved for MBMS over the GERAN, and the throughput will in general be a function of the target SDU error rate. Some results are provided in the attached document. The results do not take into account any loss of data that could occur as a result of cell changes. We remind that, from the point of view of the GERAN, an SDU is an IP frame.

For example, according to the simulation results provided, at a C/I = 12 dB and assuming an implementation margin of approximately 2 dB, a throughput in the range 2.66 kbit/s to 9.87 kbit/s per timeslot can be achieved with a target SDU error rate of 1%, while a throughput in the range 2.66 kbit/s to 4.93 kbit/s per timeslot can be achieved with a target SDU error rate of 0.1%, if only repetitions schemes are considered (this the only possibility using existing functionality). TSG GERAN would like to point out that all the results provided in the attached document have been derived assuming an interference limited system and specific radio channel propagation models; the results may be different in a noise limited system or for different radio channel propagation models. Also, in typical deployment scenarios for networks supporting voice services, the minimum C/I may be as low as 9 dB; in this case, the throughput that can be achieved (while still guaranteeing the target SDU error rate) will be lower.

It is the assumption of TSG GERAN that, for MBMS, the maximum size of an SDU (IP packet) is limited to 500 octets. The values provided above have been deriving using this value of the SDU size, and will change for different values of the SDU size.

In order to increase the throughput, several techniques have been proposed. For example, the use of outer coding in the GERAN has been discussed, which has the potential to increase the throughput at a target SDU error rate with respect to repetition schemes. However, the use of outer coding in the GERAN has currently not been agreed, and is the subject of further investigation. It is worth pointing out that the use of outer coding in the GERAN is independent of the possibility to use outer coding at the application layer, which we understand is being discussed in SA4.

The values provided above correspond to the case of a single timeslot. TSG GERAN has discussed the maximum number of timeslots that can be simultaneously allocated to an MBMS bearer. It is currently believed that the maximum number of timeslots is 6, although in typical scenarios the number used may be lower, 4 being a more likely value. In order to derive the maximum throughput per service, the values given above need to be multiplied by the number of timeslots allocated to one service.

2. Actions:

To SA4 group:

ACTION:

TSG GERAN asks SA4 to consider the results provided in the ongoing work of codec definition for MBMS, and to inform TSG GERAN if further information is required. TSG GERAN will keep SA4 informed of any decisions that may affect the throughput and the SDU error rate.

TSG GERAN also kindly asks SA4 to keep the constraint of a maximum SDU size of 500 octets into account in the definition of the codec(s) for MBMS, or to inform TSG GERAN if this constraint is not acceptable.
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