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MSRD Link Level Simulation Results
1 Introduction

This contribution presents simulation results from Research In Motion for Mobile Station Receiver Diversity (MSRD).  These simulations were performed to provide performance values for input into a CR to TS 45.005 [2].

The sensitivity test scenarios are evaluated using the TU50nFH and HT100 channel fading profiles.  The agreed upon interference test scenarios [1] were evaluated for GSM850/900 and DCS1800/PCS1900 using the TU50nFH channel fading profile.  
The level of the strongest co-channel interferer has been increased to -70 dBm in order to prevent the level of the desired signal from falling too close to the receiver reference sensitivity level.   For PDTCH channels the performance is measured at 10% BLER for most cases – 30% BLER cases are noted.  For speech channels the performance is measured at 1% FER.

As agreed by the participating companies, the interference scenario results are presented only for {ρ= 0.7, AGI=0 dB}.  The sensitivity results are presented for both {ρ=0.0, AGI=0 dB}, and {ρ=0.7, AGI=6 dB}.

2 Speech Simulation Results
Table 1 gives the results for speech channels in the sensitivity scenarios for GSM850 & GSM900, as well as DCS1800 & PCS1900 in both TU50nFH and HT100 channel fading profiles.
	
	Sensitivity for TU50nFH
	Sensitivity for HT100

	TCH/AFS
	ρ=0.0

AGI=0dB
	ρ=0.7
AGI=6dB
	ρ=0.0

AGI=0dB
	ρ=0.7
AGI=6dB

	GSM850 & GSM 900

	TCH/AFS12.2 (FER)
	-106.5 dB
	-103.0 dB
	-106.0 dB
	-102.0 dB

	TCH/AFS12.2 class1b (RBER)
	0.09%
	0.43%
	0.30%
	0.78%

	TCH/AFS7.4 (FER)
	-109.0 dB
	-105.5 dB
	-108.5 dB
	105.0 dB

	TCH/AFS7.4 class1b (RBER)
	0.00%
	0.04%
	0.00%
	0.10%

	TCH/AFS5.9 (FER)
	-110.0 dB
	-106.5 dB
	-109.5 dB
	-106.5 dB

	TCH/AFS5.9 class1b (RBER)
	0.00%
	0.01%
	0.00%
	0.02%

	TCH/AHS7.4 (FER)
	-105.0 dB
	-101.5 dB
	-103.0 dB
	-99 dB

	TCH/AHS7.4 class1b (RBER)
	0.56%
	0.54%
	0.57%
	0.56%

	TCH/AHS5.9 (FER)
	-106.5 dB
	-103.0 dB
	-105.0 dB
	-101.0 dB

	TCH/AHS5.9 class1b (RBER)
	0.39%
	0.69%
	0.72%
	0.75%

	DCS1800 & PCS1900

	TCH/AFS12.2 (FER)
	107.5 dB
	-104.0 dB
	-106.0 dB
	-102.0 dB

	TCH/AFS12.2 class1b (RBER)
	0.06%
	0.80%
	0.36%
	0.80%

	TCH/AFS7.4 (FER)
	-110.0 dB
	-106.5 dB
	-108.5 dB
	-105.0 dB

	TCH/AFS7.4 class1b (RBER)
	0.00%
	0.01%
	0.00%
	0.10%

	TCH/AFS5.9 (FER)
	-111.0 dB
	-108.0 dB
	-110.0 dB
	-106.5 dB

	TCH/AFS5.9 class1b (RBER)
	0.00%
	0.00%
	0.00%
	0.02%

	TCH/AHS 7.4 (FER)
	-105.0 dB
	-101.1 dB
	-103.0 dB
	-99.0 dB

	TCH/AHS 7.4 class 1b (RBER)
	0.57%
	0.54%
	0.64%
	0.66%

	TCH/AHS 5.9 (FER)
	-106.5 dB
	-103.0 dB
	-104.5 dB
	-100.5 dB

	TCH/AHS 5.9 class 1b (RBER)
	0.41%
	0.70%
	0.77%
	0.76%


Table 1 - Link Level Simulation Sensitivity Results for Speech
Table 2 gives the results for speech channels in the interference scenarios for GSM850 & GSM900 as well as DCS100 & PCS1900 in the TU50nFH channel fading profiles.
	TCH/AFS – TU50nFH
	DTS 1b

ρ=0, AGI=0dB
	DTS 2
ρ=0, AGI=0dB
	DTS 5
ρ=0, AGI=0dB

	GSM 850 & GSM 900

	TCH/AFS 12.2 (FER)
	-13.5 dB
	0.5 dB
	2.5 dB

	TCH/AFS 12.2 class 1b (RBER)
	0.38%
	0.46%
	0.47%

	TCH/AFS 7.4 (FER)
	-15.0 dB
	-2.0 dB
	-0.5 dB

	TCH/AFS 7.4 class 1b (RBER)
	0.10 %
	0.11%
	0.11%

	TCH/AFS 5.9 (FER)
	-15.5 dB
	-3.5 dB
	-2.0 dB

	TCH/AFS 5.9 class 1b (RBER)
	0.07%
	0.09%
	0.10%

	TCH/AHS 7.4 (FER)
	-12.5 dB
	3.0 dB
	5.0 dB

	TCH/AHS 7.4 class 1b (RBER)
	0.40%
	0.50%
	0.53%

	TCH/AHS 5.9 (FER)
	-13.0 dB
	2.0 dB
	3.0 dB

	TCH/AHS 5.9 class 1b (RBER)
	0.51%
	0.64%
	0.59%

	DCS1800 & PCS1900

	TCH/AFS 12.2 (FER)
	-13.0 dB
	-0.5 dB
	1.5 dB

	TCH/AFS 12.2 class 1b (RBER)
	0.54%
	0.78%
	0.79%

	TCH/AFS 7.4 (FER)
	-14.5 dB
	-3.0 dB
	-1.5 dB

	TCH/AFS 7.4 class 1b (RBER)
	0.11%
	0.13%
	0.14%

	TCH/AFS 5.9 (FER)
	-15.5 dB
	-4.0 dB
	-2.5 dB

	TCH/AFS 5.9 class 1b (RBER)
	0.10%
	0.12%
	0.15%

	TCH/AHS 7.4 (FER)
	-11.0 dB
	3.0 dB
	5.0 dB

	TCH/AHS 7.4 class 1b (RBER)
	0.57%
	0.52%
	0.56%

	TCH/AHS 5.9 (FER)
	-12.5 dB
	1.0 dB
	3.0 dB

	TCH/AHS 5.9 class 1b (RBER)
	0.62%
	0.70%
	0.64%


Table 2 - Link Level Simulation Interference Results for Speech

3 Packet Data Simulation Results
Table 3 gives the results for packet data channels in the sensitivity scenarios for GSM850 & GSM900, as well as DCS1800 & PCS1900 in both TU50nFH and HT100 channel fading profiles.
	PDTCH
	Sensitivity for TU50nFH
	Sensitivity for HT100

	
	ρ=0.0, AGI=0dB
	ρ=0.7, AGI=6dB

	GSM 850 & GSM 900

	CS-1
	-108.0 dB
	-105.0 dB

	CS-2
	-106.2 dB
	-102.5 dB

	CS-3
	-104.5 dB
	-101.0 dB

	CS-4
	-98.0 dB
	-94.5 dB

	MCS-1
	-108.0 dB
	-105.0 dB

	MCS-2
	-106.5 dB
	-103.0 dB

	MCS-3
	-103.5 dB
	-100.0 dB

	MCS-4
	-99.5 dB
	-96.0 dB

	MCS-5
	-100.0 dB
	-97.0 dB

	MCS-6
	-98.0 dB
	-95.0 dB

	MCS-7
	-94.0 dB
	-90.5 dB

	MCS-8 30% BLER
	-93.0 dB
	-89.5 dB

	MCS-9 30% BLER
	-89.5 dB
	-86.0 dB

	DCS1800 & PCS1900

	CS-1
	-108.5 dB
	-105.5 dB

	CS-2
	-106.5 dB
	-103.0 dB

	CS-3
	-104.5 dB
	-101.0 dB

	CS-4
	-97.5 dB
	-93.5 dB

	MCS-1
	-108.5 dB
	-105.5 dB

	MCS-2
	-107.0 dB
	-103.5 dB

	MCS-3
	-104.0 dB
	-100.0 dB

	MCS-4
	-99.5 dB
	-95.5 dB

	MCS-5
	-100.5 dB
	-97.5 dB

	MCS-6
	-98.5 dB
	-95.0 dB

	MCS-7
	-94.0 dB
	-90.5 dB

	MCS-8 30% BLER
	-92.0 dB
	-88.5 dB

	MCS-9 30% BLER
	-88.0 dB
	-83.0 dB


Table 3 - Link Level Simulation Sensitivity Results for Packet Data

Table 4 gives the results for packet data channels in the interference scenarios for GSM850 & GSM900, as well as DCS1800 & PCS1900 in the TU50nFH channel fading profiles.
	PDTCH
	DTS 1b

ρ=0, AGI=0dB
	DTS 2
ρ=0, AGI=0dB
	DTS 5
ρ=0, AGI=0dB

	GSM 850 & GSM 900

	CS-1
	-14.5 dB
	-1.0 dB
	0.5 dB

	CS-2
	-13.5 dB
	1.5 dB
	3.5 dB

	CS-3
	-12.5 dB
	3.0 dB
	5.0 dB

	CS-4
	-9.0 dB
	9.5 dB
	12.5 dB

	MCS-1
	-14.5 dB
	-1.0 dB
	1.0 dB

	MCS-2
	-13.5 dB
	0.5 dB
	2.5 dB

	MCS-3
	-12.0 dB
	4.0 dB
	6.0 dB

	MCS-4
	-10.0 dB
	8.5 dB
	11.0 dB

	MCS-5
	-9.0 dB
	6.5 dB
	8.0 dB

	MCS-6
	-7.5 dB
	8.5 dB
	10.5 dB

	MCS-7
	-1.5 dB
	13.0 dB
	15.0 dB

	MCS-8 30% BLER
	0.5 dB
	14.0 dB
	16.5 dB

	MCS-9 30% BLER
	5.0 dB
	17.5 dB
	20.5 dB

	DCS1800 & PCS1900

	CS-1
	-14.0 dB
	-1.5 dB
	0.0 dB

	CS-2
	-12.5 dB
	1.0 dB
	3.0 dB

	CS-3
	-11.0 dB
	3.0 dB
	5.0 dB

	CS-4
	-1.5 dB
	10.5 dB
	13.5 dB

	MCS-1
	-14.0 dB
	-1.5 dB
	0.5 dB

	MCS-2
	-13.0 dB
	0.5 dB
	2.5 dB

	MCS-3
	-10.5 dB
	4.0 dB
	6.0 dB

	MCS-4
	-4.0 dB
	9.0 dB
	11.5 dB

	MCS-5
	-7.5 dB
	5.5 dB
	7.5 dB

	MCS-6
	-5.5 dB
	8.0 dB
	9.5 dB

	MCS-7
	2.0 dB
	13.0 dB
	15.0 dB

	MCS-8 30% BLER
	4.0 dB
	15.0 dB
	17.0 dB

	MCS-9 30% BLER
	11.0 dB
	20.5 dB
	23.5 dB


Table 4 - Link Level Simulation Interference Results for Packet Data

4 Conclusions


Link level simulation results using MSRD have been presented for speech and data channels for all the agreed upon scenarios.  It is proposed to include these results in the discussion to determine performance values for TS45.005.
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