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Discussion Paper on OSC
1. Introduction
In GERAN #33, the orthogonal sub channel (OSC) has been introduced by providing two mobile stations allocated on the same radio resource in [1]. According to the proposed OSC concept, the two sub channels in one normal GSM channel are separated by using non correlated training sequences and it can double voice capacity with negligible impact to handsets as well as to networks. It is hoped that no significant change is expected to the legacy handsets. In GERAN #35, setting up a new work item was proposed [2].
We have focused on the feasibility of OSC in these documents. The simulation results are illustrated below.
2. Simulation
2.1. Simulation Assumptions 

The static sensitivity performance in downlink has been investigated by evaluating BER vs SNR. The simulation assumptions are shown in Table 1
	Simulation Assumptions

	Parameter
	Value

	Channel  profile 
	Static

	Frequency band
	900 MHz

	Noise 
	White noise

	Interference 
	No

	Antenna diversity
	No 

	Equalizer
	6 MLSE taps

	Tx pulse shaping filter
	Hanning windowed Root Raised Cosine

	RRC rolloff
	0.3

	Rotation
	π/2

	Rx Filter
	No (since legacy handsets may have no such kind of filter)

	Training Sequences
	OSC0 adopts the original TSC used by GMSK while OSC1 adopts the new TSC proposed in [1]

	Channel Estimation
	sliding Correlation

	Impairments:
	No


Table.1 Simulation Assumptions 

2.2. Simulation Result on FR
Fig.1 shows the simulation result of BER comparison by using GMSK and OSC on the receiver. 

It can be seen that OSC would need more than 10dB higher Es/No to get the same BER as GMSK for the legacy GMSK receiver, e.g. in case BER=0.001, the OSC needs more than 12dB in SNR than the original GMSK. In the OSC case the legacy handset which was originally designed GMSK would be get worse performance. From the simulation results, we doubt whether an ISI filter should be added to the handset in order to obtain the same BER performance as original GMSK. If so, there could be impact on the legacy handsets.
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Fig.1 Comparison of BER performance

3. Conclusion
It is proposed to take the impact on legacy handsets into account and OSC needs further study. 
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