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1. Introduction

In [1], we have discussed about the modulation scheme for MBMS indicator channel called MICH. In this contribution, we revisit that issue for finalization.
2. Discussion on MICH transmit power
In general, transmission power for the MBMS notification indicator should be minimized to the possible extent, since MBMS data transmission already requires high transmission power as shown by lots of simulation results in the previous meetings.

Since the MBMS notification is usually used to inform UE of the forthcoming MBMS session, the frequency of turning on the MBMS notification indicator would be so small. A possible way to save MICH transmission power would be to transmit DTX if the notification indicator is turned off. 
Table 1 shows the average power saving of on/off keying compared to the antipodal signalling for some example frequencies of turning on the notification indicator, assuming that the on/off keying has the same Euclidean distance property as the antipodal signalling as shown in Figure 2 and Figure 3.

Table 1: Average power saving of on/off keying compared to the antipodal signalling

	Frequency of notification turned on (%)
	Average power saving (%)

	5
	80

	10
	60

	15
	40

	20
	20

	25
	0
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Figure 2: Antipodal signalling to carry MBMS-specific paging on MICH
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Figure 3: On/off keying to carry MBMS-specific paging on MICH

Table 2 copied from [2] shows some examples of the MBMS service mix. According to the table, there will be about 50 text-based services, which will result in about 600 sessions per hour. To evaluate the expected power saving gain from using the on/off keying for paging of session start, the followings are assumed as in [2] 
· The configured DRX cycle is 1.28s.

· At session start, we typically need to page during up to 5 consecutive DRX cycles (3 for counting, 2 for robustness)
Then, the total number of pages will be 600/3600*5*1.28 = 1.07. If we assume the number of MBMS notification indicators Nm = 18, the MBMS notification turn on frequency equals to about 6%. Hence, the on/off keying provides the power saving gain of 76% compared to the antipodal signalling. It is noted that this example is pessimistic for the on/off keying because the number of sessions per hour is very high.
Table 2: Example MBMS service mix

	Service type
	Application
	Duration
	Interval
	Relative capacity
	Sessions/ hrs

	Text based
	News, stock, weather, traffic
	10 s

10kB @ 8kbps
	5 min
	21 % (50 services, each 0.42 %)
	600

	Audio
	Top 40, MP3
	12 m

3MB @ 32 kbps
	60 min
	10 %
	1

	Video
	Goal, short clip (10 sec)
	Upto 60 sec

10s @ 64 kbps for each goal
	5 min

24 goals per 2 hours

Every goal is combined with up to 6 repetitions
	20 %
	12

	File download
	Game
	12 m

3MB @ 32 kbps 
	60 min
	10 %
	1


3. Conclusions
According to the discussions in section 2, we propose to adopt on/off keying as the modulation scheme for MICH.
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