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1/ Summary of MICH mapping proposal in R1-040867
The following mapping function is proposed for mapping TMGI to service group n
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Where M is the MBMS service group size (M= Nni ^K). K is length of sequence of indicators (or number of coordinates). Nni is number of indicators in one MICH frame. 
The MBMS service group n can be identified with K coordinates as follows:
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Where Xi,n 
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[0, Nni-1]. The coordinates may be calculated as follows:
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Graphically, proposal can be viewed as 3 coordinates system when K=3 in 
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Figure 1: One MBMS service in 3 coordinates system 
 2/ Comments
Consider example in Figure 2 below where there are multiple services in the system. 
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Figure 2: Multiple MBMS service groups in 3 coordinates system
In this figure, all service groups marked with red and blue color have the same (x,y) and (y,z) coordinates respectively. Therefore, each service group in read (or blue) cluster can only be distinguished from the others in the same cluster by checking the difference of coordinate z (or x). 
In general, there will 
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 such clusters, each contain Nni service groups all having exactly the same K-1 coordinates. In other words, there is potential problem with false alarm in the real life when implementation
 to be taken into account and when the announced services in the system have many common coordinates at a time.   
To merely demonstrate this point, let’s consider simple simulation results in Table 1 below
Table 1: False alarm probability
	Mapping method
	TMGI space size
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	Method A 

(R1-040867)
	6 octets
	0.03%
	0.32%

	
	3 octets
	4.4%
	23.16%

	Method B

(R1-040848)
	6 octets
	0.52%
	1.18%

	
	3 octets
	0.60%
	1.42%


Mapping Method B uses following equation in R1-040848
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From Table 2, it can be seen that Method A’s performance is similar to that in [1] when TMGI space size is 6 octets. However, it performs poorly in smaller TMGI space size of 3 octets. This is because the potential false alarm problem as pointed out in Figure 2 above is hidden behind the large space of random choice of service group n. The space of 6 octets is so large that most of the time there is no pair of an interested service group and a notified service group, which are in the same cluster. When TMGI space is downsized to 3 octets, Method A faces severe false alarm problem. Method B’s performance is insensitive to TMGI space size due to its randomization principle.        
3/ Conclusion
Using mapping method in R1-040867 can lead to severe false alarm problem in the real life when implementation is to be taken into account and when the announced services in the system have many common coordinates at a time. Note that the latter factor would naturally happen in the real network.   

4/ Reference
[1] R1-040867 “MBMS notification procedure on MICH” Panasonic
[2] R1-040848 “On MICH mapping” NEC  

5/ Annex - Simulation assumptions
As in [1] and [2]
Table 2- Simulation assumptions

	Parameter Name
	Value

	Number of tries
	1000000

	TMGI space size
	6 octets

or
3 octets

	Distribution of TMGIs
	Uniform

	Transmission, propagation channel and receiver characteristics
	Error free

	Number of coordinates for cyclic transmission scheme (K) / Number of read MBMS frames
	5

	Number of indicators within 1 MICH frame (Nni)
	144

	Number of MBMS services monitored by a UE
	10

	False alarm criteria
	At least K-1 collision detected for at least one monitored MBMS service




















�  For example a service group is declared detected if K-1 indicators are correctly detected
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