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Introduction
In RAN4 #53 meeting, framework for the LTE MBMS demodulation requirements was agreed [1]. According to RAN4’s working process, companies are invited to provide their own simulation results both for alignment and with impairment. The demodulation requirements will then be derived by averaging the results with impairments supplied by different companies.
In case where the average appears uncertain, it is proposed to adopt additional margins for some cases to account for e.g. UE EVM or practical channel estimation challenges [2]. So the final requirements will be in the form of average + margin where margin is to be defined.
In this contribution, we give an overlook on the approaches that derive the margin and give some guidelines on the future work on LTE MBMS.
Discussion
If simulation results from companies are well aligned, which means the span of the results is under a certain level, the demodulation requirements will be the average of impairments results. To account for the cases that the average appears uncertain or the cases with limited input contributions, additional margin could be applied in these challenging cases.
The reason of adding extra margin is to avoid failing any good UE in the real tests. In LTE UE demodulation requirements, extra margin are added for nearly most PDSCH test cases. However we are very careful when it comes to the PDCCH. For PDCCH there is no HARQ and the robustness is crucial for the transmission. Thus no extra margin was added to PDCCH demodulation requirements.
For MBMS, HARQ is not supported for Rel-9. So firstly it should be decided whether we need extra margin for the performance requirements is needed. Actually the extra margin is relaxing the requirements. For PDCCH those relaxations may cause the radio link failure. However for PMCH, a transport channel more like PDSCH, the relaxation on certain level would not lead to a serious consequence and may guarantee no good UE will be failed for the test. In this case, extra margin is suggested for some cases.
The main candidates for the approach of deriving extra margin are [3]:
1) Consistent approach e.g. Standard deviation.

2) Case-by-case determined margin.

For approach 1): the extra margin is determined as a standard deviation over values from different companies. As a consequence, the test reference value would be calculated as
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where N is the total number of results, xn is the nth SNR result (in dB), 
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 is the average SNR over companies’ results, and ( is a scaling factor for the extra margin. The final numbers shall be rounded upwards to the nearest decimal.

If the consistent approach is leading to too many extra margins for all the cases, we can determine the margin case by case. In fact if we take a look on the simulation results, for most cases, the extra margins derived by consistent approach are within certain range and the span of those margins is quite small:
Table 1 – Summary of results and margins for the FDD SIMO cases 
	Scenario
	Description
	Test
point
	STD
	SPAN
	AVE
	Margin
	Ref. SNR

	1.1
	1x2 QPSK 1/3 10MHz EVA5 low
	70%
	0.7
	2.2
	-1.5
	0.5
	-1.0

	1.2
	1x2 QPSK 1/3 10MHz ETU70 low
	70%
	0.6
	1.8
	-0.9
	0.5
	-0.4

	1.3
	1x2 QPSK 1/3 10MHz ETU300 low
	70%
	0.8
	2.4
	-0.5
	0.5
	0.0

	1.5
	1x2 16QAM 1/2 10MHz EVA5 low
	70%
	0.5
	1.6
	6.2
	0.5
	6.7

	1.6
	1x2 16QAM 1/2 10MHz ETU70 low
	30%
	0.5
	1.8
	0.9
	0.5
	1.4

	1.7
	1x2 16QAM 1/2 10MHz ETU300 high
	70%
	1.3
	5.2
	8.9
	0.5
	9.4

	1.8
	1x2 64QAM 3/4 10MHz EVA5 low
	70%
	0.7
	2.5
	16.9
	0.8
	17.7

	1.9
	1x2 64QAM 3/4 10MHz ETU70 low
	70%
	0.6
	2.1
	18.2
	0.8
	19.0

	1.10
	1x2 64QAM 3/4 10MHz EVA5 high
	70%
	0.8
	2.6
	18.3
	0.8
	19.1


In this case some of the margins derived by standard derivation can be “merged” to limit the number of the margin.

We can also set the margin as 0.5dB for QPSK and 16QAM, and 0.8dB for 64QAM as we did in PDSCH demodulation requirements. Of cause this depends on the simulations results supplied by companies and the discussion in the meeting.
Conclusion
In this contribution, we analyze the approaches of deriving the extra margin for demodulation requirements and suggest setting some extra margins for LTE MBMS
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