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Diversity Patterns Evaluation for VAMOS
1 Introduction
VAMOS work item [1] (Voice services over Adaptive Multi-user channels on One Slot) was agreed at GERAN #40. Till now, there are several proposed diversity strategies for VAMOS [2] [3] [4]. There is little difference between strategies described in [2] and [3], they can be classified as MAIO Hopping Scheme, while [4] seems to be a kind of Slot Hopping Scheme. Some system level evaluations have been done for each diversity strategy. In this contribution, some system level evaluations are made for both [3] and [4] as a comparison.
2 Methodology

100% VAMOS type I penetration level is applied in system simulation.
2.1  MAIO Hopping
The MAIO hopping sequences used in the simulations are generated by reusing the existing pseudo random hopping sequence generation according to 3GPP 45.002. The detail methodology of MAIO Hopping has been described in [5].
2.2  Optimized User Diversity Patterns 
A kind of optimized user diversity Patterns (OUDP) is required as described in [4]. Because that 100% VAMOS type I penetration level is applied in system simulation, two kinds of pattern, Half Rate Pattern 2 and Full Rate Pattern 3, are used in the contribution. 
2.3  Others
The Power Control, Channel allocation and adaptation method are as same as described in [6].  
3 System Performance Evaluation
3.1  Simulation assumption

MUROS-2 scenario is taken for the study since it’s a more popular case in real network. 
Table 1 system simulation assumptions

	Parameter
	MUROS-2

	Frequency band (MHz)
	900

	Cell radius
	500 m

	Bandwidth
	11.6 MHz

	Guard band
	0.2 MHz

	# channels excluding guard band
	57

	# TRX
	6

	BCCH frequency reuse
	4/12

	TCH frequency reuse
	3/9

	Frequency Hopping
	Baseband

	Length of MA (# FH frequencies)
	5

	Fast fading type
	TU-50

	BCCH or TCH under interest
	Both

	Network sync mode
	sync

	Propagation Model
	UMTS 30.03

	Sector Antenna Pattern
	65° H-plane

	Network size
	144 cells

	Number of simulated TDMA frames
	60000

	Maximum TX power
	43dBm


3.2  Channel modes

Table 2 Channel Mode Adaptation for comparison
	Channel Mode Adaptation
	Channel modes

	Type A0
	GSM HR (Reference case)

	Type A1
	GSM HR <-> MUROS (GSM HR)

	Type B0
	AFS 12.2 (Reference case)

	Type B1
	AFS 12.2 <-> MUROS (AFS 12.2)

	Type C0
	AFS 5.9 (Reference case)

	Type C1
	AFS 5.9 <-> MUROS (AFS 5.9)

	Type D0
	AHS 5.9 (Reference case)

	Type D1
	AHS 5.9 <-> MUROS (AHS 5.9)


3.3  Minimum call quality performance

The following criteria for call quality definition have been used:

Average Call FER < 2% for at least 95% of the users (Full Rate calls)

Average Call FER < 3% for at least 95% of the users (Half Rate calls)

Blocked Calls > 2% (Blocked Calls / Call Attempts * 100%)
3.4 Simulation Results
3.4.1 System performance results
Table 3 MUROS-2, MAIO Hopping (100% VAMOS)

	Type
	Description
	Spectral efficiency [Erl./MHz/site]
	HW efficiency

[Erl./TRX]
	Call quality limitation

	A0
	GSM HR
	32.51 
	11.92
	Block limited

	A1
	VAMOS GSM HR
	53.62 
	19.66
	Quality limited

	B0
	AFS 12.2
	15.14 
	5.55
	Block limited

	B1
	VAMOS AFS 12.2
	25.45 
	9.33
	Quality limited

	C0
	AFS 5.9
	15.14 
	5.55
	Block limited

	C1
	VAMOS AFS 5.9
	31.15 
	11.42
	Block limited

	D0
	AHS 5.9
	32.51 
	11.92
	Block limited

	D1
	VAMOS AHS 5.9
	64.36 
	23.6
	Quality limited


Table 4 MUROS-2, OUDP(100% VAMOS)

	Type
	Description
	Spectral efficiency [Erl./MHz/site]
	HW efficiency

[Erl./TRX]
	Call quality limitation

	A0
	GSM HR
	32.51 
	11.92
	Block limited

	A1
	VAMOS GSM HR
	50.92 
	18.67
	Quality limited

	B0
	AFS 12.2
	15.14 
	5.55
	Block limited

	B1
	VAMOS AFS 12.2
	25.42 
	9.32
	Quality limited

	C0
	AFS 5.9
	15.14 
	5.55
	Block limited

	C1
	VAMOS AFS 5.9
	31.36 
	11.5
	Block limited

	D0
	AHS 5.9
	32.51 
	11.92
	Block limited

	D1
	VAMOS AHS 5.9
	60.30 
	22.11
	Quality limited


3.4.2 Comparison of Network Capacity Gain
A summary of network capacity gain are summarized in Table 5 REF _Ref212257251 \h 
. Results in this section will be presented with Block Limiting in red and Quality Limiting in blue.
Table 5 Summary of system performance results


	Type
	Gain [%]

MAIO Hopping
	Gain [%]

OUDP

	A
	64.93 
	56.63 

	B
	68.11 
	67.93 

	C
	105.77 
	107.21 

	D
	97.99 
	85.49 


4 Conclusion
From the simulation results, it can be seen that system with MAIO hopping introduces more positive capacity gain comparing to the system with OUDP in type A and type D, while these two mechanisms achieve almost same gain in type B and type C.
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