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1 Introduction
System level simulation results for TDD MBMS throughput using macro diversity and timeslot re-use were presented at RAN1 #35 in [1].  The throughput results were derived based upon the number of SF16 codes (denoted KTS) that could be supported per timeslot at 90% coverage assuming 1/3 rate FEC and Ec/Ior = 0dB.  For some of the better-performing schemes, KTS was found to be greater than 16 which is not possible for TDD.  This was an indication that data rates higher than those available using 16 codes and 1/3 rate FEC could be achievable whilst maintaining 90% coverage.

Assuming the continued use of QPSK modulation, such higher data rates would be accomplished through increasing the code rate of the applied FEC.  However, it’s clear that this results in some degree of coding-gain loss, and the throughput results presented in [1] for which KTS>16 are therefore over-estimates (they didn’t account for this coding gain loss).
In order to correct for this, further link and system simulations have been performed in which KTS is restricted to a maximum of 16 and the Eb/N0 loss for coderates > 1/3 has been included.
2 Previous Simulation Results

For convenience, tables 1 and 2 are a replication of the results presented in [1].  The highlighted entries are those in need of correction, as they correspond to KTS significantly greater than 16 and will suffer coding gain reductions at the link level.  Note that several cases in [1] resulted in KTS between 16 and 17.  These have not been re-simulated due to the negligible Eb/N0 impairment that would be observed when restricting KTS to 16.
	
	
	
	KTS at 10% Outage

	Run ID
	Channel
	TTI
	No Combining
	MRC
	Selection Combining 1
	Selection Combining 2

	1
	Case 1
	20ms
	3.15
	20.4
	11.0
	10.2

	2
	Case 1
	80ms
	6.6
	30.0
	16.4
	13.1

	3
	Ped-A
	20ms
	2.9
	13.8
	6.9
	8.9

	4
	Ped-A
	80ms
	4.3
	15.9
	9.1
	10.8

	5
	Ped-B
	20ms
	10.4
	33.2
	16.2
	16.8

	6
	Ped-B
	80ms
	14.4
	38.8
	20.0
	19.6


Table 1 – KTS results for 90% coverage (replicated from [1])
	
	
	
	MBMS throughput for a 3 Timeslot System at 10% Outage (kbps)

	Run ID
	Channel
	TTI
	No Combining
	MRC
	Selection Combining 1
	Selection Combining 2

	1
	Case 1
	20ms
	28.80
	186.51
	100.57
	93.26

	2
	Case 1
	80ms
	60.34
	274.29
	149.94
	119.77

	3
	Ped-A
	20ms
	26.51
	126.17
	63.09
	81.37

	4
	Ped-A
	80ms
	39.31
	145.37
	83.20
	98.74

	5
	Ped-B
	20ms
	95.09
	303.54
	148.11
	153.60

	6
	Ped-B
	80ms
	131.66
	354.74
	182.86
	179.20


Table 2 – MBMS throughput results for 90% coverage (replicated from [1])
3 Updated Simulation Results

When correctly accounting for the coding gain losses experienced for KTS>16, the following MBMS throughput results were obtained (the highlighted entries should be compared against those of Table 2):
	
	
	
	MBMS throughput for a 3 Timeslot System at 10% Outage (kbps)

	Run ID
	Channel
	TTI
	No Combining
	MRC
	Selection Combining 1
	Selection Combining 2

	1
	Case 1
	20ms
	28.80
	173.71
	100.57
	93.26

	2
	Case 1
	80ms
	60.34
	228.57
	149.94
	119.77

	3
	Ped-A
	20ms
	26.51
	126.17
	63.09
	81.37

	4
	Ped-A
	80ms
	39.31
	145.37
	83.20
	98.74

	5
	Ped-B
	20ms
	95.09
	248.57
	148.11
	153.60

	6
	Ped-B
	80ms
	131.66
	281.71
	173.71
	172.80


Table 3 – New MBMS throughput results at 90% coverage (max KTS = 16)
4 Conclusions

This document has presented updated throughput results for MBMS with timeslot re-use and macro diversity.  These updated results correctly account for coding gain loss when MBMS is code limited (compared to [1]). Significant throughput advantages are seen for all studied channel types when comparing timeslot re-use without macro diversity to timeslot re-use with macro diversity.
It is recommended that the more accurate results of Table 3 be included in the MBMS TR [2].
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