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Associated Control Channel Performance of 
Downlink MUROS
1 Introduction

A new Study Item MUROS was approved at GERAN #36 [1]. Several candidate techniques were proposed. The research work before almost focused on the performance of traffic channel. In this contribution the link level performance of associated control channel downlink MUROS are presented and some analyses are provided. 
The document is an update version of that was presented at the MUROS teleconference #5.
2 Simulation Results
2.1 Simulation assumptions

The simulation assumptions are shown in Table1.
Table1 Simulation assumptions of link performance
	Parameter
	Value

	Propagation Environment
	Typical Urban (TU) 

	Terminal speed
	50 km/h 

	Frequency band
	900 MHz

	Frequency hopping
	No

	Interference/noise
	MTS-1, MTS-2

	Antenna diversity
	No

	DARP receiver
	VAR receiver [note]

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence proposed in [2]

	Channel type
	SACCH using OSC
FACCH using OSC

	Interference modulation type 
	GMSK


Note: the DARP receiver used for the simulation is Vector Autoregressive (VAR) receiver, which is a popular SAIC receiver.
2.2 SACCH MUROS performance in MTS-1
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Figure 1 OSC DL interference performance SACCH, MTS-1
2.3 SACCH MUROS performance in MTS-2
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Figure 2 OSC DL interference performance SACCH，MTS-2
2.4 FACCH/H MUROS performance in MTS-1
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Figure 3 OSC DL interference performance FACCH/H, MTS-1

2.5 FACCH/H MUROS performance in MTS-2
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Figure 4 OSC DL interference performance FACCH, MTS-2
2.6 Link performance analysis

Figure 1 shows that the performance of SACCH MUROS can not meet the requirement for DARP receiver in GSM specification in MTS-1 scenario. The gap between the spec point and the performance curve is nearly 6dB. Figure 2 represents the same result in MTS-2 scenario. The gap is almost 4dB.
Figure 3 and Figure 4 give the performance of FACCH/H MUROS and TCH/AHS5.9 MUROS with equal power of two subchannels. It is can be seen that FACCH/H has close performance to TCH/AHS5.9. Thus it is feasible performance of FACCH/H for MUROS.
3 Conclusion
In this contribution, the link performance of downlink SACCH/FACCH MUROS is studied, including MTS-1 and MTS-2 scenarios. Comparison with the requirements of SACCH for DARP receiver is also done. The results show that if SACCH channel uses the same method as OSC (that is to say the two subchannels transmit SACCH simultaneously) it couldn’t meet the performance requirements for SACCH. 
As FACCH/H MUROS has similar performance to TCH/AHS5.9 MUROS, it is considered a feasible approach to transmit FACCH/H along with the signal of the other subchannel.
In real networks the weakness of associated control channel is the limiting factor for the network capacity. While the speech quality is still acceptable, important control information for timing advance, power control is not available. In order to avoid the situation it is significant to make the associated control channels more robust.
It is proposed to find other ways to let two users’ SACCH control channel get better performance. It is necessary to add a new section for associated control channel consideration into the feasibility study report.
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