3GPP TSG GERAN#41                                                                                        Tdoc GP-090151
Valetta, Malta                                                                                                Agenda Item: 7.1.5.10

February 16 − 20, 2009

                                           

Source: Research In Motion UK Ltd.

Performance Evaluation of Training Sequences for VAMOS
1. Introduction
Several sets of new training sequence codes (TSCs) have been proposed for the feasibility study of MUROS [1]. During 3GPP GERAN WG1 Telco#9 on MUROS, it was decided that the candidate new TSC sets for the new Work Item, Voice services over Adaptive Multi-user channels on One Slot (VAMOS) [2], should be limited to the four TSC sets proposed by Nokia [3], RIM [4], Huawei [5] and Motorola [6]. 
This contribution evaluates those four candidate TSC sets by simulation. 
2. Downlink Simulation

Simulation assumptions shown in Table 1 below are mainly based on the proposal discussed in [7]. Only orthogonal subchannel (OSC) technique is considered in this contribution. Fixed-paring TSCs are assumed, i.e., a legacy TSC is always paired with its corresponding new TSC. Subchannels OSC0 and OSC1 use the legacy TSCs and the new candidate TSCs, respectively. 
Table 1 Simulation assumptions

	Parameters
	Value

	Frequency band
	900 MHz

	Channel profile
	TU 3km/h

	Speech codec
	TCH/AHS5.9

	Frequency hopping
	Ideal

	SCPIR 
	0 dB

	Receiver type
	DARP Phase I

	Impairments
	fixed-point implementation 

	Interference scenario
	MTS-1

	Interfering signals
	GMSK modulated and OSC modulated external co-channel interferers 

	C/I calculation
	Total carrier power / the power of the external interferer

	Number of simulated frames
	20000 frames per point


The notations in the following figures and table are denoted as:

· Nokia: Nokia proposed TSC set [3]
· RIM: RIM proposed TSC set [4]
· Huawei: Huawei proposed TSC set [5]
· Motorola: Motorola proposed TSC set [6]
· GMSK: external co-channel interference with GMSK modulation

· OSC: external co-channel interference with QPSK modulation
Figs. 1-4 show the simulation results.
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Fig. 1 Comparison of TSCs proposed by Nokia, RIM, Motorola and Huawei with QPSK modulated external co-channel interference (OSC0).
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Fig. 2 Comparison of TSCs proposed by Nokia, RIM, Motorola and Huawei with QPSK modulated external co-channel interference (OSC1).
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Fig. 3 Comparison of TSCs proposed by Nokia, RIM, Motorola and Huawei with GMSK modulated external co-channel interference (OSC0).
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Fig. 4 Comparison of TSCs proposed by Nokia, RIM, Motorola and Huawei with GMSK modulated external co-channel interference (OSC1).
For performance comparison, assume that the TSC set Nokia proposed is used as the reference. Table 2 lists the relative C/I values evaluated at FER of 1% for all considered TSC sets.
Table 2 Comparison of TSCs in relative C/I values at FER of 1% (in dB)
	Subchannels
	External co-channel interfering signal
	Nokia
	RIM
	Motorola
	Huawei

	OSC0
	OSC
	0
	-0.03
	-0.04
	-0.02

	
	GMSK
	0
	-0.03
	0.02
	0.06

	OSC1
	OSC
	0
	-0.06
	0.02
	-0.05

	
	GMSK
	0
	-0.07
	0.09
	0.01

	Average
	0
	-0.048
	0.023
	0


3. Summary
This contribution evaluates, by simulation, the DL C/I performance at 1% FER of the four candidate TSC sets proposed by Nokia, RIM, Motorola and Huawei under the assumptions of MTS-1 and two subchannels with equal power. Through averaging the relative C/I values, each candidate TSC set yields a single averaged performance value, which can be conveniently used for TSC comparison. For the case of SCPIR = 0 dB, the performance of all candidate TSC sets is close. On average, the performance of the best candidate TSC set (RIM’s [4]) is approximately 0.05 dB (or more) better than the other candidate TSC sets.
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