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1. Introduction

This document contains first simulation results for the MCCH. The MCCH simulations are performed for a low geometry factor (G=-6dB) as no macro combining schemes are foreseen for the MCCH. Simulation results are depicted under various channel conditions for convolutional and turbo coding for a bit rate of 8kbps. which is one of the scenarios indicated by RAN2 [1] Strictly speaking, the suggested bit rate is 8.0kbps for the 20ms TTI and 7.6kbps for the 40ms TTI, however, the simulation campaign began before the final version of [1] was available. The small difference for the 40ms case is not expected to have a major impact on the results.

The complete set of the simulation assumptions can be found in section 2.1. Section 2.2. contains the simulation results with and without DRX caused by measurement occasions. Only 10 and 20ms measurement occasions are considered here, assuming that they provide sufficient identification performance [2], [3].

Section 2.3 contains some thoughts on the impact of the measurement occasions on the MCCH reception and how the situation could be improved. 

The measurement occasions are here explicitly mentioned as this is with respect to density and occurrence the worst case compared to other RRC states, in all states a UE needs to perform inter-frequency and inter-RAT measurements is indicated in the corresponding messages.

2. Analysis 

2.1. Simulation assumptions for the MCCH

	Parameter
	Value

	MCCH

	User data rate
	8 kbps

	S-CCPCH slot format
	2 (sf=256)

	Transport block size
	160
320
640

	TTI
	20 ms
40 ms
80 ms

	coding type
	turbo, convolutional

	CRC length
	16

	

	CPICH Ec/Ior
	-10 dB

	P-SCH Ec/Ior
	-15 dB

	S-SCH Ec/Ior
	-15 dB

	OCNS
	varied to sum total Ec/Ior to 0 dB

	STTD
	off

	number of radio links
	1

	Geometry (Ior^/Ioc)
	-6 dB


	samples/chip
	1

	Number of rake fingers
	equal to # of channel taps

	Channel estimation
	ideal searcher, estimated phase and amplitude

	Carrier frequency
	2 GHz

	Doppler spectrum
	Jakes

	DRX pattern
	N_TTI = 1, k = 3,4,5,6 (dropping 1 frame out of every 8, 16, 32, 64)
N_TTI = 2, k = 2,3,4,5 (dropping 2 frames out of every 8, 16, 32, 64)


Table 1  MCCH Simulation Assumptions

2.2 Simulations

Figure 1, 2 and 3 show MCCH simulation results for PA3, PB3 and VA30 for convolutional and turbo coding for TTI length of 20, 40 and 80ms.
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Figure 1
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Figure 2
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Figure 3
Figure 4 and 5 show the MCCH Link Level performance in dependence of the occurrence of measurement occasions of 10ms length (figure 3) and 20ms length (figure 4). Both plots are for the pedestrian A channel.
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Figure 5
Figure 6 and 7 present the link level performance for 40ms MCCH TTI and measurement occasions of 10 and 20ms for PB3.
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Figure 6
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Figure 7
Figure 8 and 9 present the link level performance for 40ms MCCH TTI and measurement occasions of 10 and 20ms for VA30.
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Figure 8
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Figure 9
In case of measurement occasions of 20ms length are used, which means that 50% of specific MCCH 40ms TTIs get lost, it needs to be noted that the content still can be recovered due to the sub-1/3 coding rate.

2.3
MCCH Link Level Performance potential improvements

From the simulations presented in section 2.2 one can conclude that it is possible to achieve a sufficient BLER performance for the MCCH also in case that MCCH TTIs are affected by measurement occasions. This means that a certain amount of the MCCH content will get lost and can be recovered by the physical layer coding. However this requires a significant and permanent increase of the transmit power. This is because the measurement occasions are randomly distributed for all users dependending on the UE Id and repeated every NTTIx2^k frames, the measurement occasion repetition length. The MCCH has a repetition rate of 480ms or 1.28sec [1], which is a multiple of  the repetition rate of the measurement occasion. 

The exact position of the measurement occasion is determined by the UE Id. As a consequence there are UEs where the MCCH reception affected by measurement occasions always hits TTIs carrying the same information and other UEs where another MCCH TTI will always be affected. The impact of this depends on the importance of the affected information.

As a consequence one may think of methods of improving the Link level performance for MCCH:
· synchronizing (to TTI level) the ocurrence of the measurement occasions for all MBMS UEs

· increasing the MCCH transmission power for the TTIs affected by the measurements

Figures 10-15 present some simulations where the power of MCCH TTIs which are affected by a measurement occasion is increased accordingly. The required increase of the power can be determined by the simulations of section 2.2 in dependence of the measurement occasion length. The increase of power is already taken into account in the corresponding graph so that one can conclude that an overall transmission power saving could be achieved.
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Figure 10
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Figure 11
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Figure 12
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Figure 13
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Figure 14
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Figure 15
If no additional means are considered one needs to increase the power for the MCCH permanently, as different UEs will have their measurement occasions at different times and thus to ensure a sufficient detection performance on needs to increase the MCCH power continuously. If the measurement occasions would be synchronized one may achieve an overall power saving as shown in the simulations above.

3. Summary 

This document contains a first set of MCCH Link Level simulations. It is proposed to agree on a set of MCCH simulation assumptions and start to study the MCCH Link Level performance. Furthermore it is proposed to consider also for the MCCH the problem of the occurrence of measurement occasions and consider improvements.
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