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1. Overall Description:

RAN WG1 would like to thank SA4 for their LS on MBMS FEC Evaluation Framework. In response to the LS, RAN1 has provided guidance in R1-114461 and R1-114475. In R1-114475, RAN1 agreed on the Markov model. In this LS response, appropriate parameter sets for the Markov model are provided. In addition, SA4’s question on MCS selection is addressed.
The Markov model and parameters are defined in S4-111021, and provided in Appendix A for convenience. The primary difference from S4-111021 is that RAN1 used a 10 ms sampling period rather than a 200ms sampling period. Simulations were run with a 5 MHz system bandwidth, 3kph and 120kph, and 1%, 5%, 10%, and 20% target BLER. Different companies ran different configurations (e.g., Case 1, Case3) and MCS selection (MCS8, MCS9, MCS21, MCS24). The results were averaged together, and are shown in Table 1 and Table 2 in Appendix B. The derived Markov models can be assumed MCS independent.
Regarding the SA4 question on the MCS selection, RAN1 believes that the optimum operating MCS depends on the deployment scenario, including site-to-site distance, operating frequency, interference conditions at MBSFN area boundaries, etc. Therefore, it is difficult to give specific value recommendation. Using two different MCS cases provides some diversity in the assumptions, so it seems to be a good approach in case specific MCS has to be used in the SA4 evaluations. For example, a lower MCS value (MCS 8 or 9) in addition to the currently proposed value of MCS21 mentioned in R1-114346 (S4-111114) could be used. 
2. Actions:

To SA4:
Action:
RAN WG1 asks SA4 to take the above response into consideration.
3. Date of Next TSG RAN WG1 Meetings:

RAN-RAN WG1 Meeting #68bis
26 - 30 Mar 2012   
Jeju, Korea
RAN-RAN WG1 Meeting #69

21 - 25 May 2012   
Prague, CZ

Appendix A: Markov model definitions from S4-111021
Markov model:
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Parameters for Markov channel modelling:
	Parameter
	Meaning
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	transition probability from Good state to Bad state
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	transition probability from Bad state to Good state
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	BLER in Good state
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	BLER in Bad state
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	Average Length of Bad state segment
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	Average length of Good state segment


The time in a good state Tg or time in a bad state Tb may be computed by multiplying the average length of a good (bad) segment by the sampling period. The probability of the good state and probability of a bad state may be computed as q/(p+q) and p/(p+q), respectively.
Appendix B: Markov model parameters
	Table 1

3km/h
	
	
	
	

	 
	BLER = 1%
	BLER = 5%
	BLER = 10%
	BLER = 20%

	 p
	0.58%
	1.80%
	2.79%
	4.61%

	q
	36.13%
	24.01%
	20.90%
	16.80%

	sg
	98.42%
	93.02%
	88.23%
	78.48%

	sb
	1.58%
	6.98%
	11.77%
	21.52%

	pg
	0.03%
	0.06%
	0.56%
	1.16%

	pb
	59.47%
	70.54%
	82.30%
	89.20%

	BLER
	0.97%
	5.02%
	9.93%
	19.92%

	Tg (ms)
	1724 
	555 
	359 
	217 

	Tb (ms)
	28 
	42 
	48 
	60 


	Table 2

120km/h
	
	
	
	

	 
	BLER = 1%
	BLER = 5%
	BLER = 10%
	BLER = 20%

	 p
	6.06%
	27.07%
	46.48%
	35.60%

	q
	94.30%
	70.95%
	50.95%
	63.29%

	sg
	93.97%
	72.39%
	52.29%
	64.00%

	sb
	6.03%
	27.61%
	47.71%
	36.00%

	pg
	0.00%
	0.00%
	0.00%
	9.72%

	pb
	17.31%
	19.54%
	22.33%
	40.40%

	BLER
	1.05%
	5.40%
	10.66%
	20.77%

	Tg (ms)
	165 
	37 
	22 
	28 

	Tb (ms)
	11 
	14 
	20 
	16 


