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The Link Performance of Downlink MUROS
1 Introduction

A new Study Item MUROS was approved at GERAN #36[1]. Several candidates [2]

 REF _Ref197142727 \n \h 
[3]

 REF _Ref197142729 \n \h 
[4] were proposed. All of these candidates are based on a DARP Phase I (SAIC) receiver where at least one of the subchannel users should support DARP Phase I. In this contribution the link level performances of a popular SAIC receiver using OSC in downlink are presented and some analyses are provided. 
The common working assumptions for the performance evaluation of MUROS candidate techniques were discussed and agreed at GERAN#37 and are reflected in summary report [5]. All the simulations in this contribution are based on this report.
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
	3 km/h (TU)

	Frequency band
	900 MHz

	Frequency hopping
	Ideal (TU)

	Interference/noise
	Sensitivity,MTS-1, MTS-2,MTS-3,MTS-4

	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]

	Speech codecs
	TCH/AFS 5.9

TCH/AHS 5.9

TCH/AFS 5.9 using MUROS
TCH/AHS 5.9 using MUROS

	Interference modulation type 
	GMSK


[Note]: the DARP receiver used for the simulation is the Vector Autoregressive (VAR) receiver, which is a popular SAIC receiver and is intended for DARP but not for MUROS. Therefore, the results may not show the best performance for MUROS.
The performance has been normalized so that GMSK reaches 1% FER @ SNR(C/I1) = 0 dB.

2.2 Sensitivity performance of OSC
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Figure 1 OSC DL sensitivity performance AFS/AHS 5.9k

2.3 MTS-1 and MTS-2 performance of OSC
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Figure 2 OSC DL interference performance AFS/AHS 5.9k, MTS-1
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Figure 3 OSC DL interference performance AFS/AHS 5.9k, MTS-2
2.4 MTS-3 and MTS-4 performance of OSC
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Figure 4 OSC DL interference performance AFS/AHS 5.9k, MTS-3
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Figure 5 OSC DL interference performance AFS/AHS 5.9k, MTS-4
2.5 Link performance analysis

Table 2 summarizes the C/I loss for MUROS TCH AFS/AHS at FER=1% when using GMSK TCH AFS/AHS 5.9k.

Table2 Link Performance Loss to Reference for AFS/AHS5.9 @ FER=1%

	Channel Type
	Sensitivity
	MTS-1
	MTS-2
	MTS-3
	MTS-4

	AFS5.9k
	8.0 dB
	8.0 dB
	6.7 dB
	7.2 dB
	6.0 dB

	AHS5.9k
	9.0 dB
	9.8 dB
	7.8 dB
	8.8 dB
	7.8 dB


With similar simulation assumptions except the receiver type, the link performance has been evaluated in documents [2], [6] and [7]. Table3 shows the difference in the Sensitivity, the MTS-1 and MTS-2 scenarios. The results from different vendors show big difference between each other. Since similar scenarios have been chosen the difference in performance is caused by different types of SAIC receivers.
Table3 Link Performance Difference for TU3iFH TCH AFS5.9 @ FER=1%

	Proposer
	Receiver Type
	Sensitivity
	MTS-1
	MTS-2

	Huawei
	SAIC
	8.0 dB
	8.0 dB
	6.7 dB

	NSN
	SAIC
	5.1 dB
	／
	3.4dB(RRC)

	NXP
	SAIC
	5.5+3=8.5 dB[Note]
	10+3=13dB[Note]
	4.5+3=7.5db[Note]


[Note]: In document [6] the CIR for DTS-1 and DTS-2 is related to the dominant interferer designated as C/I1. In case of OSC the power of the wanted sub channel is considered. The orthogonal sub channel is not taken into account. In the prevailing contribution C denotes the total power of MUROS signal (including the wanted sub channel and the orthogonal sub channel). Therefore, the value of C/I1 in document [1][6] plus 3dB equals the value of C/I1 in this contribution. 
According the above link simulations, different SAIC receivers would have different link performances. Since network simulations are based on these performances the big difference in link level performance will result in different system evaluations.
3 Conclusion
In this contribution, the link performance of downlink MUROS is studied, including the Sensitivity, MTS-1, MTS-2, MTS-3 and MTS-4 scenarios. 
Comparison between different receiver types has been done. Based on these simulation results, different receiver types will have different performances for MUROS and will impact MUROS network capacity evaluation. It is proposed to consider unifying a reasonable range of link level performance of MUROS.
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