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Performance of DARP Phase I Handsets in VAMOS Mode
1. Introduction

It has been reported that in the lab tests on the downlink, some commercial DARP Phase I handsets present a problem of dropped calls when those handsets are used in VAMOS mode [1], [2]. This call drop problem seems to be related to the assigned SCPIR values, training sequence pairing, and/or handset implementation.

This contribution investigates (through simulation) the impact of SCPIRs and training sequence pairs on the DL performance of DARP Phase I handsets when these handsets are paired with VAMOS I capable handsets in VAMOS mode. 
2. Simulation Assumptions
A. SCPIR

Similar to the working assumptions for VAMOS I DL performance requirements, in this document, SCPIR values considered in this evaluation are assumed to be -4, 0, +4 dB. In AQPSK, a legacy DARP Phase I handset and a VAMOS I handset are mapped to I and Q channels, respectively.
B. Training sequence pairing

Assume that a legacy DARP Phase I handset is paired with a VAMOS I capable handset. Therefore, for a VAMOS pair, the legacy DARP Phase I handset is assigned a training sequence from TSC Set 1 [4] and the VAMOS I capable handset is assigned a training sequence which is selected from TSC Set 2 [4] with the same training sequence code [5]. All eight training sequence pairs are evaluated.
C. Other work assumptions

	Parameters
	Value

	Frequency band
	900 MHz

	Channel profile
	TU 3km/h

	Speech codec
	TCH/AHS5.9

	Frequency hopping
	Ideal

	Receiver type
	DAPR Phase I

	Impairments
	DC offset, fixed-point implementation 

	Interference scenario
	VDTS-2

	Interfering signals
	QPSK modulated interferers 

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

	Number of simulated frames
	30000 frames per point


3. Performance
Figs. 1-3 below show the frame error rate (FER) performance of legacy DARP Phase I handsets and VAMOS I capable handsets for the corresponding SCPIR values.
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Fig. 1(a) FER of DARP Phase I handset (VAMOS subchannel 0) with TSC0 – TSC7 from TSC Set 1 (SCPIR = 4 dB).
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Fig. 1(b) FER of VAMOS I handset (VAMOS subchannel 1) with TSC0 – TSC7 from TSC Set 2 (SCPIR = 4 dB).
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Fig. 2(a) FER of DARP Phase I handset (VAMOS subchannel 0) with TSC0 – TSC7 from TSC Set 1 (SCPIR = 0 dB).
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Fig. 2(b) FER of VAMOS I handset (VAMOS subchannel 1)

with TSC0 – TSC7 from TSC Set 2 (SCPIR = 0 dB).
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Fig.3(a) FER of DARP Phase I handset (VAMOS subchannel 0) with TSC0 – TSC7 from TSC Set 1 (SCPIR = -4 dB).
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Fig. 3(b) FER of VAMOS I handset (VAMOS subchannel 1)

with TSC0 – TSC7 from TSC Set 2 (SCPIR = -4 dB).


From Figs. 1-3, it can be observed that:

· in VAMOS mode, for all training sequence assignments that training sequences from TSC Set 1 are paired with the corresponding training sequences of the same TSC but from TSC Set 2, the handsets in both VAMOS subchannels consistently demonstrate reasonable FER performance;

· for a given SCPIR value, all eight training sequences from TSC Set 1 assigned to DARP Phase I handsets yield close error rate performance in the range of C/I values of interest. Similar conclusions can be made for VAMOS I capable handsets using training sequences from TSC Set 2;
· when SCPIR = 0 dB, the performance of a DARP Phase I handset is close to the performance a VAMOS I handset in the same VAMOS pair; 
· for the case of non-zero SCPIR, the performance of a DARP Phase I handset with SCPIR = 4 dB is close to the performance of a VAMOS I handset with SCPIR = -4 dB, and vice versa.
4. Summary
Performance of DARP Phase I handsets and VAMOS I handsets in VAMOS mode has been evaluated for all training sequence pairs, each of which is composed of a training sequence selected from TSC Set I and a training sequence with the same TSC selected from TSC Set 2.
Performance results shown in this contribution demonstrate that the performance behavior of DARP Phase I handsets and VAMOS I handsets is similar when they are used in VAMOS mode; all training sequence pairs considered in this contribution result in close error rate performance given other work assumptions; legacy DARP Phase I handsets can work well even when the power of the VAMOS subchannel those handsets are assigned to is 4 dB lower than the power of the other VAMOS subchannel in the same VAMOS pair.
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