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Proposal for Evaluation and Selection of

New Training Sequences for VAMOS
1. Introduction
In GERAN#40, a new Work Item, Voice services over Adaptive Multi-user channels on One Slot (VAMOS) [1], was approved. Several sets of new candidate training sequence codes (TSCs) [2] have been proposed and evaluated for the VAMOS techniques. However, selection of new TSCs has not been finalized. 
Although some TSC selection criteria have been agreed [2], based on which evaluations of new TSCs have been conducted, to make a final decision on new TSCs for VAMOS, it seems that further consideration and elaboration on TSC selection criteria is needed.
This document proposes a procedure to evaluate overall TSC performance, which is expected to help select new TSCs for VAMOS. This proposal preserves the framework of agreed TSC selection criteria [2] and provides more details for the way forward.

This contribution is an updated version of the documents presented at GERAN1 Telco#8 and Telco#9 on MUROS.
2. Working Assumptions 
2.1 VAMOS technique
As described in [1], “Adaptive Symbol Constellation concept has been identified to include techniques common to the co-TCH and the Orthogonal Sub Channels (OSC) proposals.” Since interference level can be reduced by use of power control, the Adaptive Symbol Constellation technique which is with adaptive power control capability should be considered in TSC evaluation. 
2.2 TSC arrangement
For Adaptive Symbol Constellation (also for co-TCH and OSC), two users are multiplexed simultaneously onto the same radio resource using two subchannels. As agreed for TSC arrangement [2], a legacy TSC is used on the first subchannel and a new TSC is used on the second subchannel. For TSC evaluation, fixed-paring TSCs are considered, i.e., a legacy TSC is always paired with its corresponding new TSC.
2.3 TSC evaluation method
TSCs for VAMOS have been extensively evaluated through simulation and theoretical analysis. However, as discussed in GERAN#40, analytical results based on channel estimation error (or signal-to-noise ratio (SNR) degradation) show that optimization of new TSC sets depends on the number of channel taps which is an implementation issue at the receiver. During GERAN#40, there was no agreement on the use of single channel observation length. In addition, although channel estimation error is related to the receiver performance, this theoretical result cannot completely reflect the error rate performance of the receiver.
Therefore, evaluation and selection of TSCs for VAMOS should be mainly based on link level simulation results.
2.4 Simulation assumptions
To better compare simulation results, the following simulation assumptions are proposed.
· Subchannel performance: Performance of both subchannels should be investigated [2]. Since the advanced architecture of the new MS type has not been decided yet, there is possible variety on it. Receiver for TSC evaluation in DL should be based on legacy DARP Phase I type receiver only.
· Interferer scenario: For simplicity, it was agreed that only MTS-1 with single interferer is considered [2]. The interferers are GMSK signals and VAMOS signals.
· Channel profile: Typical Urban 3 km/h with frequency hopping.
· Speech codec: TCH/AHS5.9
· Subchannel power imbalance ratio (SCPIR): As shown in [2], an assumption of inappropriate SCPIR values could result in error floor in error rate performance. Potential SCPIR values for evaluation of TSCs for VAMOS need to be determined.
· The number of simulated frames: To obtain more reliable simulation results, 20000 or more simulated frames for each TSC pair and for each subchannel are desired.
2.5 TSC evaluation and selection based on simulation results
In the following, a method to obtain a single figure of merit for TSC selection is proposed.
· Performance comparison: The C/I performance of the proposed TSC sets is compared at FER = 1%.[2]
· C/I value for FER=1%: Define a pair of C/I values approximate +/- 0.5 dB of the expected C/I value for FER = 1% based on the simulation results, e.g., if for a given scenario the FER = 1% at C/I is about 12.4 dB then the simulations can be performed at 12 dB and 13 dB. The C/I value for FER = 1% can be obtained by using linear interpolation over such two simulation points.
· Relative C/I performance: To be convenient in averaging C/I performance over different scenarios such as TSC pairs, subchannels, modulation schemes of interferer, SCPIR values, relative C/I performance [3] is considered. Relative C/I performance is the performance difference between the C/I performance of a proposed TSC set and the C/I performance of a reference TSC set (e.g., the Nokia proposed TSC set [2]) (i.e., the C/I performance of Nokia proposed TSCs is used as the reference) with the same other simulation parameters.
· Selection of new TSC set for VAMOS: The average relative C/I value of a proposed new TSC set can be obtained by averaging relative C/I values related to this reference TSC set over all different scenarios. Therefore, each proposed new TSC set results in only one average relative C/I value. It is convenient to compare those average relative C/I values related to the proposed new TSC sets and to select the best new TSC set which yields the lowest average relative C/I value.
3. Summary
This document has proposed a method to evaluate and further to select new TSCs for VAMOS.
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