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1 Introduction
In RAN4 meeting #72, it was agreed that ‘The reported BLER (as defined by RAN1) should be associated with total number of received MCH transport blocks during the L1 measurement period [1].’The issues on MBSFN BLER was further discussed, and an agreement that ‘L1 measurement period is equal to the configured logging interval. All samples during the logging interval are counted’ was achieved [2]. There are still no agreements on the mapping for BLER and the number of received MCH transport blocks during the measurement period. 
In this contribution, we provide our proposals on the mapping of MCH BLER measurement related metrics.
2 Discussion
2.1 Mapping for BLER measurement 
In previous meetings, several MCH BLER measurement quantization schemes had been discussed [3][4][5]. The reporting range of MCH BLER is defined from 0.1% to 50%, in order to make sure the reported BLER in lower levels have similar reliability as higher levels, smaller granularity should be used in lower levels, i.e. an uneven quantization in linear domain should be considered. We prefer to use the quantization method raised in [3] that ‘use uniform quantization in log domain’. With uniform quantization in log domain, the maximum quantization error of reported BLER in each quantization interval will be the same, the maximum quantization error will be 23% for 5 bits quantization and 11.5% for 6 bits quantization.
Proposal 1: Quantize BLER with uniform quantization in log domain, with 5 bits or 6 bits quantization.
2.2 Mapping for the number of received MCH transport blocks 
For MCH BLER metric, it has agreed that ‘The reported BLER (as defined by RAN1) should be associated with total number of received MCH transport blocks during the L1 measurement period[1].’ With this agreement, the study of the mapping schemes for the total number of received MCH transport blocks is required. 
There are several mapping schemes for the number of received MCH transport blocks. The simplest way is using M bits to represent 
[image: image1.wmf]2

M

values. The merit of this mapping is the block number can be reported exactly by the metric. However, it may cause excessive resource overhead. In TS36.331, it is specified that the maximum logging interval of MBSFN is 61440 ms, the maximum number of MBSFN subframe in a radio frame is 6. It means that the possible maximum number of received MCH transport blocks in a measurement period is 36864, which requires 16 bits. We used to propose to up-bounded the reported received blocks by 8196 in [6]. With this limitation, values smaller than 8196 can be exactly represented, values larger than 8196 is quantized to be 8196. Although it may not accurate for large values, 3 bits can be saved. In [3], an methodology that use floating point encoding with 8 bit mantissa and 3 bit exponent was raised, which can represent the values maximum to 32640 with 11bits. 
If we use (N+M) bits to represent the number of received blocks
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, one possible mapping is:
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Where 
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is the representation value of 
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, 
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 is the value denoted by the first N bits, 
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 is the value denoted by the last M bits.  
For this mapping methodology, the maximum representation value that for the mapping by (N+M) bits is 
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, the maximum quantization error 1/2M is the same for the quantization intervals.  

Table 1 maximum representation values and maximum quantization errors

	
	M =4
	M =5
	M =6
	M =7
	M =8

	N = 2
	Maximum representation value
	232
	472
	952
	1912
	3832

	
	Maximum quantization error
	6.25%
	3.13%
	1.56%
	0.78%
	0.39%

	N = 3
	Maximum representation value
	3952
	8032
	16192
	32512
	65152

	
	Maximum quantization error
	6.25%
	3.13%
	1.56%
	0.78%
	0.39%

	N = 4
	Maximum representation value
	1015792
	2064352
	4161472
	8355712
	16744192

	
	Maximum quantization error
	6.25%
	3.13%
	1.56%
	0.78%
	0.39%


 Table 1 provides the maximum representation values and the maximum quantization errors for different M and N. It can be seen from the table that the when N =3, M =8, the maximum values that can be represented is 65152, which is much larger than 36864, with the maximum quantization error smaller than 0.5%. In fact, 10000 received blocks should be large enough for the reliability of BLER, N=3, M=6 is preferred.
With the quantization schemes proposed above, If 
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Table 2 and Table 3 provide the mapping of NR to m and n when N=3 and M=6. 
Table 2 Number of received MCH blocks mapping to n
	Reported value
	Number of received MCH blocks

	MCH_NR_N_00
	0 ( NR ( 64

	MCH_NR_N_01
	64 ( NR < 192

	MCH_NR_N_02
	192 ( NR < 448

	MCH_NR_N_03
	448( NR < 960

	MCH_NR_N_04
	960( NR < 1984

	MCH_NR_N_05
	1984( NR <4023

	MCH_NR_N_06
	4023( NR < 8128

	MCH_NR_N_07
	8128( NR 


Table 3 Number of received MCH blocks mapping to m
	Reported value
	f(NR)

	MCH_NR_M_00
	0 ( f(NR) ( 1

	MCH_NR_M_01
	1( f(NR) ( 2

	MCH_NR_M_02
	2( f(NR) ( 3

	…
	…

	MCH_NR_M_61
	61 ( f(NR) ( 62

	MCH_NR_M_62
	62 ( f(NR) ( 63

	MCH_NR_M_63
	63( f(NR) 


Where f(NR) in Table 3 is the function of NR with the definition : 
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Proposal 2: Mapping the number of received blocks 
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 with (N+M) bits with the methodology that If 
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, NR is mapped to n, and the corresponding m is 
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Proposal 3: If the mapping method in proposal 2 is adopted, 3 for N and 6 for M is preferred.

3 Conclusions
In this contribution, we discussed the issues on the mapping of MCH BLER measurement report related metrics, we have the following proposals:
Proposal 1: Quantize BLER with uniform quantization in log domain, with 5 bits or 6 bits quantization.

Proposal 2: Mapping the number of received blocks 
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Proposal 3: If the mapping method in proposal 2 is adopted, 3 for N and 6 for M is preferred.
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