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1. SUMMARY AND RECOMMENDATION

This contribution illustrates the performance of MCCH in MBMS.  We present simulations with MCCH transmitted exclusively on a FACH carried on an S-CCPCH. 

From our investigations we make the following observations for the case when partial soft combining is applied for the MTCH, at a geometry of -6 dB:

· If the UE selectively combines two (four) repeats the Ec/Ior requirement (to achieve 1% BLER) is -24 (-27) dB respectively for 20 ms TTI (data rate of 3.6 kbps) and is –24 (–27) dB for 40 ms TTIs (data rate of 3.2 kbps) as well.

· To maintain the Message Error Rate (MER) at 1% with two (four) repeats the Ec/Ior requirement is -21 (-24) dB for 20 ms TTI and -21 (-24) dB for 40 ms TTI as well.

We thus conclude and recommend:

· Since receiving more than one repetition period per modification period gives significant gain (3-5 dB for 1% BLER for 2-4 repeats, and even more for 1% MER), we propose performance tests receive more than 1 repetition period.

· It has been noted [1] that MCCH power requirements can be large in near flat fading channels. As it has been agreed that Ped-A is not a realistic channel model for MBMS in urban macro cells [2], we recommend it not be used as a basis for performance tests.  

· MCCH power requirements are modest when more than 1 repeat is received: 1% Ec/Ior or less for a 1% MCCH message error decoding rate.

2. LINK LEVEL SIMULATIONS

2.1 Simulation Environment

Simulations were performed with 20 ms and 40 ms TTIs. We assume that the MCCH bearing FACH is transmitted exclusively on an S-CCPCH. Even if the MCCH bearing FACH is multiplexed with the Rel 99 FACH, we do not expect the performance to change drastically. [3] lists the details of the MCCH data rates. In this contribution, we only evaluate an MCCH with 3.6/3.2 kbps (partial soft combining) reference data rate (see table 1)
. Reference data rates when selective combining is applied are slightly higher requiring 1-2 dB higher power. Thus for the partial soft combining case we have 96 reference bits per 20 ms TTI or 168 bits per 40 ms TTI. Furthermore, we employ the listed repetition period of 1.28 seconds with a modification period of 5.12 seconds, yielding four repeats. We evaluate the UE capabilities of combining two or four of the repetitions transmitted. We also determine the raw performance (corresponding to UEs that do not selectively combine any repeats). Table 1 lists the important simulation parameters.

Table 1: Parameters

	Parameter
	Value
	Remarks

	Spreading Factor
	256
	

	Slot Format
	0
	Table 18 of [4]

	MCCH Message Size
	4400

3888
	Partial Soft Combining, 20 ms TTI

Partial Soft Combining, 40 ms TTI

	Reference Data Rate
	3.6 kbps

3.2 kbps
	Partial Soft Combining, 20 ms TTI

Partial Soft Combining, 40 ms TTI

	Geometry
	-6 dB
	

	Repetition Period
	1.28 seconds
	

	Modification Period
	5.12 seconds
	4 repeats

	Pilot Ec/Ior
	-10 dB
	

	SCH Ec/Ior
	-15 dB
	

	Channel
	Vehicular A
	

	Speed
	3 kmph
	

	Codec
	R=1/3, Convolutional
	

	Channel Estimation
	Ideal
	


2.2 Simulation Results

Simulations showing the required Ec/Ior for all the above cases are given below. The BLER refers to the probability of error of the reference TTIs (20 ms or 40 ms). Message Error Rate (MER) refers to the probability of error of the complete MCCH message (including RLC and MAC overhead) with sizes listed in Table 1.

We note from the simulation results that the maximum power required for any case is less than -20 dB. This is less than 1% of the total base station power. We thus conclude that the power requirement of MCCH is negligible and hence not a limiting factor for providing MBMS.
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Figure 3: MCCH Ec/Ior, 3.6 kbps (for Partial Soft Combining, 20 ms), Vehicular A, 3 km/h
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Figure 4: MCCH Ec/Ior, 3.2 kbps (for Partial Soft Combining, 40 ms), Vehicular A, 3 km/h

� MCCH is not soft or selection combined amongst multiple base stations





