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Multislot capabilities for MBMS terminals

1. Introduction

The analysis carried out in [1] shows that the maximum number of timeslots that MBMS can be received upon is 6. Based on this information, in the present document the multislot capabilities of MBMS terminals are discussed.

2. Multislot classes

One possible proposal is to define the following two multislot classes (for Type 1 terminals) for MBMS-capable terminals [2]:

· MBMS Class 1: the MS can receive MBMS data on up to 4 timeslots

· MBMS Class 2: the MS can receive MBMS data on up to 6 timeslots

It is felt not necessary to define multislot classes for terminals that support less than 4 receiving timeslots, as nearly all the GPRS handsets available on the market today are at least multislot class 8 (4+1) or 10 (4+2), and are therefore capable of receiving on up to 4 timeslots. It should be noted, however, that in some frames the MS will be required to receive on more than 4 timeslots (for Class 1 terminals) or 6 timeslots (for Class 2 terminals) due to the requirement to read the broadcast control channel and the common control channel in parallel to the MBMS data channel. So, for example, an MBMS Class 2 terminal will be required to read 7 timeslots in certain frames.

During GERAN#18, some companies indicated their preference for a solution whereby a single MBMS multislot class is defined. If this proposal is accepted, it needs to be decided what the maximum number of timeslots should be. This is discussed in more detail in section 3.

The definition of a single class will make things simpler. For example, if more than one multislot class is defined, the network would need to signal the terminal capabilities required for a particular service in the notification message; this can be avoided if only one class is defined.

3. Maximum number of timeslots

In this section, some of the factors to take into account when defining the maximum number of timeslots are presented. Basically, the decision means choosing between the two different options listed in section 2, i.e. the maximum number of timeslots that MBMS can be received upon is equal to either 4 or 6 timeslots; in the following sections, the arguments in favour of each option are presented.

3.1. 4 timeslots

· Faster terminal availability. If the maximum number of timeslots that MBMS can be received upon is 4, then an MBMS-capable terminal would be very similar to the class 10 or class 12 GPRS handset that are already available on the market today, and therefore the radio section can be designed with little additional effort; this will ensure that the time-to-market will be reduced with respect of the case of terminals supporting 6 timeslots, which would require a higher design and implementation effort.

· Lower terminal costs. As the maximum number of timeslots increases, the processing requirements of the MS increase as well. Therefore, there is an interest in having the maximum number of timeslots low; from this point of view, it may be more desirable to have a multislot class with up to 4 timeslot rather than 6, especially given that some operators have indicated that they may not be willing to reserve 6 timeslots in a cell for MBMS.

· Lower power consumption. If the terminal needs to receive on 6 timeslots in every frame rather than 4, the power consumption will be higher. However, if the terminal is only receiving, the additional power consumption may not be too high, as mobiles consume most of the power during transmission.

3.2. 6 timeslots

· Higher data rates. With 6 timeslots it is possible to obtain maximum data rates that are 50% higher than those achievable with only 4 timeslots. However, the maximum number of timeslots may be decided depending on the data rates that can be achieved on a single timeslot. For example, if the support of outer coding in the GERAN is agreed and the results given in [3] are confirmed, then with 4 timeslots it would be possible to achieve a transmission rate of about 60 kbps
, which is considered sufficient to provide attractive MBMS services. But if the throughput on a single timeslot is lower, then it is possible that 6 timeslots may be needed to achieve a sufficient throughput to provide attractive services.

· More scope to have parallel MBMS sessions. If, for example, one session is mapped onto two timeslots, it may be possible for an MS to receive up to 3 sessions in parallel, provided that they are mapped onto 6 adjacent timeslots of the same carrier (during each frame, if hopping). Alternatively, it could be possible to receive one session on 4 timeslots (e.g. video) and another session on 2 timeslots (e.g. audio).

4. Impact of the CFCH

One proposal that has been made to improve the performance of MBMS is to introduce an uplink feedback channel (CFCH) to send negative acknowledgements (NACKs) for blocks that have not been received correctly [4][5]. If this proposal is accepted, then the support of the CFCH should be mandatory for all terminals (regardless of their class).

It has been shown in [1] that when the CFCH is used, the maximum number of timeslots that MBMS can be received upon is 4. However, an MS could still have the opportunity to receive a session on 6 timeslots if for that session the CFCH is not activated (it is an operator’s option whether to activate the CFCH for each session or not). Therefore, the maximum number of timeslots supported by a terminal should still be chosen according to the criteria given in section 2.

5. Conclusions and recommendations

The analysis presented in [1] is useful to determine the requirements on the MS capabilities, in particular the multislot class (or classes) to be defined for MBMS capable terminals. It is proposed that for MBMS terminals only one multislot class is defined, such that the maximum number of timeslots that MBMS can be received upon is equal to 4. In addition, the MS shall be able to read in parallel the broadcast control channel and the paging channel (providing that certain constraints regarding the number of timeslots allocated to the control channels and their positions are met).

However, even if only one MBMS multislot class is defined for Release 6, it is proposed that the notification and/or assignment messages should contain a field to signal the multislot capabilities required for a terminal to receive the session, in order to allow future extensions (for example if, in later releases, a multislot class for which the MS can receive on up to 6 timeslots is defined).

Assuming that this proposal is agreed, a draft CR to include it in the Stage 2 TS for MBMS is given in [6].
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� This assumes the use of MCS-5, with C/I = 12 dB and an implementation margin of about 2 dB, on a TU3 ideal FH channel, with a target SDU error rate of 1%.
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