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1. Introduction

This document contains a set of simulation results for the MTCH. The MTCH simulations were performed for the geometry factor G=-3dB. Simulation results are depicted under various channel conditions for bit rate of 64kbps, 96kbps and 128kbps.

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 [1], [2].

Section 2.3 contains further simulations based on the assumption of synchronized measurement occasions and indicates the achievable gain of such an approach.

2. Analysis 

2.1. Simulation assumptions for the MTCH

	Parameter
	Value

	MTCH

	User data rate
	64 kbps
96 kbps 
128 kbps

	S-CCPCH slot format
	10 (sf=32) (64kbps, 96kbps)
12 (sf=16) (128kbps)

	Transport block size
	5120
7680
10240

	TTI
	80 ms

	coding type
	turbo

	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)
	-3 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  MTCH Simulation Assumptions

2.2 Simulations

Figure 1, 2 and 3 show MTCH simulation results for PA3, PB3 and VA30 for TTI length of 80ms and data rates of 64 and 128kbps G = -3 dB.
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Figure 1
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Figure 2
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Figure 3
Figure 4 to 9 show the MTCH Link Level performance in dependence of the occurrence of measurement occasions of 10ms length (figure 4, 6 and 8) and 20ms length (figure 5, 7 and 9). The simulations are performed for G=-3dB for pedestrian A and B, and vehicular A channels.
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Figure 8
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Figure 9
Figure 10 and 11 show the MTCH Link Level performance for a 128kbps service in case of PB3 propagation conditions in dependence of the occurrence of measurement occasions of 10ms and 20ms respectively.
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Figure 10
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Figure 11
2.3
MTCH Link Level Performance with modified DRX Gaps

Currently one needs to consider that the occurrence of the UE measurement occasions is randomly distributed over time, i.e. different UEs perform their measurements at different times affecting the reception of different MTCH TTIs. 

If one would synchronize the measurement occasions, the same MTCH TTIs would be affected by the loss caused by the measurement occasions and one could increase the transmission power of that specific TTI only to achieve a constant BLER.

The below presented example figures 12 and 13 are based on the assumption that one would synchronize the measurement occasions for all users of the MBMS service and increase the transmission power of the MTCH due to the occurrence of measurement occasion in the affected TTIs only by a certain amount (Ec offset).
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Figure 12
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Figure 13
The benefit with respect to the link level performance becomes obvious if one compares the performance of the unsynchronized and synchronized measurement occasions for various scenarios (figures 14 – 23).
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Figure 14
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Figure 15
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Figure 16
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Figure 17
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Figure 18
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Figure 19
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Figure 20
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Figure 21
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Figure 22
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Figure 23
As it can be seen from the above comparisons a synchronization of the measurement occasions gives up to 1dB gain in the Ec/Ior on average to achieve the same BLER. 

3. Summary 

This document contains a set of MTCH Link Level simulations. It is proposed to agree on a set of MTCH simulation assumptions and start to study the MTCH Link Level performance. Furthermore it is proposed to start the evaluation of the benefit for the link level performance one can achieve by synchronized measurement occasions for MBMS UEs. 
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