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Annex Z:
MBMS system scenarios

The following section contains simulation results for MBMS repetition schemes, to be used in the definition of receiver performance requirements of MBMS.

In the figures below, the performance of repetition redundancy (i.e. transmission without ARQ, as defined in 3GPP TS 43.246) for different coding schemes and with different numbers of repetitions is shown. The performance is defined in terms of the C/I required to achieve the target SDU Frame Erasure Rate. The simulations have been carried out using the TU3iFH radio channel profile defined in 3GPP TS 45.005, with co-channel interference.

A Service Data Unit (SDU) is defined as the basic unit of data transported over the GERAN. In the case of A/Gb mode, an SDU is an LLC frame. Since the performance of the repetitions schemes is dependent upon the size of the SDUs, a fixed size needs to be defined. For these results a fixed LLC frame size of 510 octets has been used. This assumes an IP packet of 500 octets plus 10 octets deriving from the overhead introduced by the SNDCP and LLC protocols. For transmission without feedback, the LLC operates in unacknowledged mode. The 10 octets consists of 4 octets for the SNDCP header (for the SN UNITDATA PDU format, see 3GPP TS 44.065), 1 octet for the LLC address field, 2 octets for the LLC control field (UI format, see 3GPP TS 44.064) and 3 octets for the LLC Frame Check Sequence. This overhead is present only for transmission over GERAN A/Gb mode.
In the simulations each RLC/MAC block is repeat k times. At the receiver the repetitions of each block are combined and then the block is decoded. For GPRS coding schemes, performance results are presented without any combining of the repetitions of each block. Each block is decoded independently, and if all of the repetitions of a block are found to be in error, then a block error will be counted. 

For EGPRS coding schemes, Incremental Redundancy has been used to combine the blocks. In this case, only blocks for which the header has been successfully decoded have their payloads combined. If after combining the decoded block is still found to be erroneous, then a block error is counted.

The performance for SDU FER of 10%, 1% and 0.1% are presented for both GPRS and EGPRS coding schemes. Each point in the graphs defines the throughput per timeslot corresponding C/I required to meet the SDU FER target for a repetition scheme. 

The parameters used in the simulations are summarised in Table 1. 

Table 1: Simulation parameters

	Radio Channel profile
	TU3 with ideal Frequency Hopping

	Interference
	Co-channel

	Simulation length
	50000 RLC/MAC blocks

	LLC frame  size (SDU size)
	510 octets

	SDU FER
	10%, 1%, 0.1%

	Receiver impairments
	none


The figures (for the C/I ratio) below do not include any implementation margin.

Figure 1, Figure 2 and Figure 3 contain results for a target SDU FER of 10% for CS-1 to CS-4, MCS-1 to MCS-4 and MCS-5 to MCS-9, respectively.

Figure 4, Figure 5 and Figure 6 contain results for a target SDU FER of 1% for CS-1 to CS-4, MCS-1 to MCS-4 and MCS-5 to MCS-9, respectively.

Figure 7, Figure 8 and Figure 9 contain results for a target SDU FER of 0.1% for CS-1 to CS-4, MCS-1 to MCS-4 and MCS-5 to MCS-9, respectively.
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Figure 1: Performance of CS-1 to CS-4 for 10% SDU FER

[image: image3.emf]0

2

4

6

8

10

12

14

16

6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0 26.0 28.0 30.0

C/I (dB)

Throughput (kbps)

MCS-1 (1 repetitions)

MCS-1 (2 repetitions)

MCS-2 (1 repetitions)

MCS-2 (2 repetitions)

MCS-3 (1 repetition)

MCS-3 (2 repetitions)

MCS-3 (3 repetitions)

MCS-4 (3 repetitions)


Figure 2: Performance of MCS-1 to MCS-4 with incremental redundancy for 10% SDU FER
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Figure 3: Performance of MCS-5 to MCS-9 with incremental redundancy for 10% SDU FER
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Figure 4: Performance of CS-1 to CS-4 for 1% SDU FER
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Figure 5: Performance of MCS-1 to MCS-4 with incremental redundancy for 1% SDU FER
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Figure 6: Performance of MCS-5 to MCS-9 with incremental redundancy for 1% SDU FER
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Figure 7: Performance of CS-1 to CS-4 for 0.1% SDU FER
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Figure 8: Performance of MCS-1 to MCS-4 with incremental redundancy for 0.1% SDU FER
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Figure 9:  Performance of MCS-5 to MCS-9 with incremental redundancy for 0.1% SDU FER
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