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Simulation results for VAMOS mode indication
1  
Introduction

The VAMOS WI was setup in [1]. The VAMOS mode indication was discussed in recent several GERAN meetings. In VAMOS speech call, when the paired user is in DTX or if the VAMOS capable terminal works in non-VAMOS network, the modulation can alter to GMSK from alpha-QPSK modulation. So the main objective of having the mode indication is to let VAMOS level II terminal know the exact modulation format so as to reduce the possible performance degradation from blind detection of VAMOS modulation mode. So far, two different opinions exist: one is to support the indicator by showing the gain [2]. And the other view shows the gain from indicator is neglected [3]. This contribution presents our simulation results to make more elaborations in this issue.

In part 2 and part 3 of this contribution, we show simulations parameters and results under sensitivity, MTS-1 and MTS-2. Our results show VAMOS mode indicator can bring around 0.2~0.4dB gain in sensitivity case (AFS12.2k and AFS5.9). In MTS-1 case, the gain will be enlarged to be around 0.7 to 0.8dB (AFS5.9k and AFS12.2k). In MTS-2 case, the gain is around 0.2dB for AFS12.2kbps and AFS5.9k. 
Finally, we give our standard suggestion in conclusion part 4.
2  
Simulation parameters
In our simulation, we consider below terminal types.

Terminal types [4][5][6]
(1)  VAMOS level I

DARP phase-I receiver is used for VAMOS level I receiver. The legacy DARP receiver used for reference in this contribution is a DARP phase-I capable terminal.
(2) VAMOS level II receiver
The VAMOS level II receiver is a VAMOS terminal capable with blind modulation detection. The modulation detector in this receiver runs in each burst. 
Vehicle speed and frequency
Two sets of simulation parameters:

(1) A typical urban channel profile, terminal speed 3 km/h (TU3) and with frequency hopping (iFH) in the 900 MHz band has been used. (for MTS-1 and MTS-2)
(2) A typical urban channel profile, terminal speed 50 km/h (TU50) and without frequency hopping (nFH) in the 1800 MHz band has been used, as well as a hilly terrain, terminal speed 100 km/h (HT100) and without frequency hopping (nFH) in the 1800 MHz band. (for sensitivity)
VAMOS level II performance when operating in non-VAMOS mode

The simulation presents the blind modulation detector’s performance impact on a VAMOS level II terminal operating in non-VAMOS mode. The performance is mainly presented for TCH/AFS 12.2. 

The value included in annex indicates the VAMOS level II performance degradation @ 1 % FER crossing compared with the legacy DARP phase 1 performance. 

Detailed simulation parameters are summarized in table 1.
Table 1: Simulation Assumptions

	Parameter
	Value

	Traffic Channels
	TCH/AFS12.2 and TCH/AFS5.9

	Modes
	GMSK and Alpha-QPSK

	Channel profile
	Typical Urban and Hilly Terrain

	Terminal Speed
	3km/h, 50km/h and 100km/h

	Frequency band
	900 MHz and 1800MHz

	Frequency hopping
	Ideal FH and without FH

	Scenarios
	MTS-1, MTS-2 and Sensitivity

	Receiver
	VAMOS-II: VAR receiver and joint detection

DARP1: VAR receiver and IQ diversity

	Interference
	GMSK modulated

	Frames
	50,000


 Simulation results: FER performance for a legacy DARP Phase-I terminal vs. FER performance of a VAMOS level II capable terminal

3 Figure 1 Performance degradation from blind modulation detection
	MTS-1
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Case 1: AFS12.2k,TU3km/h,iFH, 900 MHz 
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Case 2: AFS5.9k,TU3km/h,iFH, 900 MHz

	MTS-2
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Case 3: AFS12.2k,TU3km/h,iFH, 900 MHz 
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Case 4: AFS5.9k,TU3km/h,iFH, 900 MHz 

	Sensitivity
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Case 5: AFS12.2k,TU50km/h,nFH, 1800 MHz
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Case 6: AFS12.2k,HT100km/h,nFH, 1800 MHz


4 
Conclusion

In this contribution, we present simulation results to verify necessity of VAMOS modulation mode indicator. Results show in sensitivity case and MTS-1 case, the indicator can bring maximum gain as 0.8dB. So we suggest consider specifying VAMOS indicator in VAMOS WI in a condition that the additional signalling introduction for the VAMOS indicator is minor [7].
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Annex: results summary
	Simulation scenarios and results (Performance loss due to blind mode detection in VAMOS)

	　
	MTS-1
	MTS-2
	Sensitivity

	Case 1
	TU3,iFH,AFS12.2k
	
	　

	Degradation w/o VAMOS indication
	0.8dB
	
	　

	Case 2
	TU3,iFH,AFS5.9k
	
	　

	Degradation w/o VAMOS indication
	0.7dB
	
	　

	Case 3
	
	TU3,iFH,AFS12.2k
	　

	Degradation w/o VAMOS indication
	
	0.2dB
	　

	Case 4
	
	TU3,iFH,AFS5.9k
	　

	Degradation w/o VAMOS indication
	
	0.2dB
	　

	Case 5
	
	
	TU50,nFH,AFS12.2k

	Degradation w/o VAMOS indication
	
	
	0.2dB

	Case 6
	
	
	HT100,nFH,AFS12.2k

	Degradation w/o VAMOS indication
	
	
	0.4dB











