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MUROS Downlink ACCH Relative Performance
1 Introduction

A new criterion of ACCH performance evaluation was proposed at GERAN #39. Relative performance of the ACCH compared against the traffic channel was suggested from link level simulations for the codecs under investigation. In this contribution the downlink link level performance of the ACCH and traffic channel for legacy DARP receiver and MUROS are presented and some analyses are provided. 
2 Simulation Results
2.1 Simulation assumptions

The simulation assumptions are shown in Table 1.
Table 1 Simulation assumptions of link performance
	Parameter
	Value

	Propagation Environment
	Typical Urban (TU) 

	Terminal speed
	3 km/h 

	Frequency band
	900 MHz

	Frequency hopping
	Idea

	Interference/noise
	MTS-2

	Antenna diversity
	No

	DARP receiver
	VAR receiver

	Tx pulse shape
	legacy linearized GMSK pulse shape

	Trainning sequence
	Existing sequence and new sequence proposed in [1]

	Channel type
	SACCH,FACCH/F,FACCH/H

TCH AFS4.75, TCH AHS4.75

	Interference modulation type 
	GMSK and MUROS


2.2 Legacy Relative Performance of traffic channel and ACCH

The performance has been normalized so that the reference reaches 1% FER @ 0 dB.
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Figure 1 Legacy DARP receiver Full Rate traffic channel and ACCH interference performance, MTS-2
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Figure 2 Legacy DARP receiver Half Rate traffic channel and ACCH interference performance, MTS-2
2.3 MUROS Relative Performance of traffic channel and ACCH

In this section, four scenarios A, B, C and D are used for evaluation. They are described in Table 2. The first two scenarios are equal power carrier situation. The last two are power imbalance carrier, where the wanted signal is 3dB lower than the other sub-channel.
Table 2 MUROS evaluation scenarios description
	A
	B
	C
	D

	OSC_GMSKIntf
	OSC_OSCIntf
	MUROS_-3dB_GMSKIntf
	MUROS_-3dB_OSCIntf


All the following simulation results are shown in histogram. The reference values are legacy DARP ACCH relative performances, which are revealed in the above section. All the values are shown in percent. The reference value is regarded as 100%. 
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Figure 3 MUROS FACCH/F to AFS4.75 relative performance, MTS-2
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Figure 4 MUROS SACCH to AFS4.75 relative performance, MTS-2
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Figure 5 MUROS FACCH/H to AHS4.75 relative performance, MTS-2
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Figure 6 MUROS SACCH to AHS4.75 relative performance, MTS-2
2.4 Link performance analysis
From Figure 1 and Figure 2 we can get legacy relative performance for ACCH. Figure 3 to Figure 6 show MUROS ACCH relative performance variance. It can be seen that in full rate ACCH relative performance change is less than 10%. But in half rate FACCH relative performance change is about 30%. Especially, the change of relative value for SACCH is up to 60% in MUROS power imbalance carrier and OSC interferer scenario.
The performance degradation comes from MUROS introduction and two sub-channels transmitting signalling SACCH simultaneously. If method proposed in [2] is used, in which SACCH is shifted and overpower transmitted, the performance of SACCH is improved and TCH performance get little influence. Then the relative performance of SACCH to traffic channel should become less. If DTX is on, SACCH could get even better performance because that SACCH and the other sub-channel TCH use a same timeslot. When TCH is inactive, SACCH could be transmitted in GMSK with full power. It is obvious for SACCH to get better performance.
3 Conclusion
In this contribution, the link performance of downlink MUROS traffic channel and ACCH is investigated in MTS-2 scenarios. The relative performance to legacy DARP receiver is also obtained. Performance degradation of ACCH because of MUROS introduction can be seen from the simulation results.

It is clear that the relative performance of ACCH compared against the traffic channel for MUROS couldn’t be maintained at the legacy DARP level. The method proposed in [2] is a solution to keep the balance between traffic channel and signalling SACCH. It is proposed to include the method into the technical report of MUROS feasibility study.
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