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1. Introduction
In this document some simulation results are presented, showing the performance of an MBMS bearer when user feedback is exploited, thanks to the adoption of a CFCH (Common Feedback Channel), as defined in [1]. 
Two different approaches are considered to make use of the feedback information:

1) Selective retransmissions of RLC data blocks 

2) Outer Coding with on-demand transmission of redundancy parity blocks

In any case, no persistent transmission has been used. In the first case a given RLC block can be transmitted only a limited number of times, while in the second one it is the maximum number of redundancy parity blocks which is fixed.
As already done in previous contributions (e.g. in [2]), the assumption of ideal NACK detection on the feedback channel has been removed. As regards the detection probability on the CFCH, results presented in [3] are considered in the following. 
2. Simulated scenario
Some simulation results are presented to show the behaviour of the two approaches for different C/I ratios and for different number of MSs receiving the MBMS session.
In all the simulations the assumed timeslot configuration is 4 DL + 1 UL (to allocate the CFCH). The basic coding scheme, which is kept fixed during the data transfer, is MCS6. This is considered as the  best MCS for CFCH-based MBMS data transfer strategies. This is also the highest possible MCS in case the first approach is needed
, but NOT if Outer Coding is used! As defined in [1], if the CFCH is used in combination with Outer Coding, the strict relation that links every negative acknowledgement to a specific RLC block is not valid anymore, so that the limitations of the first approach (i.e. 4 timeslots maximum, one RLC block per radio block) can be avoided.

Performance is evaluated in terms of:

1. Achievable Throughput (per timeslot)
2. SDU error rate 

3. Average Occupancy of the CFCH (i.e. average number of access bursts on the CFCH)
To evaluate the achievable SDU error rate, SDU’s of 500 bytes are considered.

As regards the first approach (selective retransmission of RLC blocks) a maximum of 3 retransmissions per RLC block is considered. 
In the other case a (128,32) outer code has been assumed. This means that the minimum rate of the outer code that can be obtained is ¼. Every time a nack is detected 4 redundancy parity blocks are sent. To summarize, referring to the notation in [1], k = 32 , n = 128 and p = 4 in the following.
The two CFCH-based retransmission strategies are tested against some “reference” C/I conditions (from 9 to 15 dB). For any C/I condition, a different number of MSs has been considered (once the C/I ratio is fixed, it is the same for all the mobile stations), since it is expected that performance depends on both the number of users and their radio channel quality.
Results in terms of throughput per timeslot are presented in Figure 1. The corresponding SDU error rate probability is reported in Figure 2, while in Figure 3 the average number of access bursts on the CFCH is shown.
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Figure 1.
As regards the throughput performance, it can be noticed that the second approach (CFCH+OC) is less dependent on the number of users, as already expected. The throughput per timeslot degrades less rapidly (than in the first approach) as the number of users increase.
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Figure 2.
The benefit of the combined solution (CFCH+OC) is even more evident in Figure 2. For instance the figure shows that - at a C/I of 9 dB! - an SDU error rate around 10-3 can be achieved, compared to 10-2 in the other case. 


[image: image3]
Figure 3.

Finally, Figure 3 shows that using the CFCH in combination with OC helps in reducing the occupancy of the CFCH. Obviously, reducing the average number of access bursts also means decreasing the risk of interference towards other cells. 
3. Conclusions
Some simulation results have been presented, showing the behaviour of the two different CFCH-based retransmission strategies. Such results give some initial indications about the feasibility and the extra gain – with respect to the simple selective retransmission scheme – that can be achieved by using the CFCH in combination with Outer Coding at the RLC layer.

In any case, the optimal performance of the CFCH + OC approach still needs to be investigated through the careful setting of the different parameters k, n and p. 
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� With selective retransmission of RLC data blocks, at most 4 feedback messages (i.e. access bursts) to carry information regarding 4 different RLC blocks can be sent at a given time on the CFCH. This means that, if 4 DL timeslots are used, only one RLC block per radio block is allowed.
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