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OSC - System Performance Evaluation 
1. Introduction

In this contribution new system performance results for OSC are presented as some first results have been shown at GERAN#38 [1]. New call average FER thresholds were used for minimum call quality performance. 2% FER threshold criterion was used for channels using full rate coding and 3% FER threshold for channels using half rate coding as agreed at GERAN#38 [2]. In addition, the antenna type with 65° 3dB half beamwidth was used after agreement of operators at 3GPP GERAN telco#5 on MUROS [3]. 
2. Network configurationS
Studied network configurations are shown in Table 1 and the used channel mode adaptation types in 
Table 2
. Adaptation between OSC and non-OSC channel was based both on load and quality measurements. DL receiver type was DARP Phase I. 
Table 1 Studied network configurations 
	Parameter
	MUROS-1
	MUROS-2
	MUROS-3 a)
	MUROS-3 b)

	Frequency band (MHz)
	900
	900
	1800
	1800

	Cell radius
	500 m
	500 m
	500 m
	500 m

	Bandwidth
	4.4 MHz
	11.6 MHz
	2.6 MHz
	2.6 MHz

	Guard band
	0.2 MHz
	0.2 MHz
	0.2 MHz
	0.2 MHz

	# channels excluding guard band
	21
	57
	12
	12

	# TRX
	4
	6
	4
	4

	BCCH frequency reuse
	4/12
	4/12
	N.A.
	N.A.

	TCH frequency reuse
	1/1
	3/9 
	1/3
	1/1

	Frequency Hopping
	Synthesized
	Baseband 
	Synthesized
	Synthesized

	Length of MA (# FH frequencies)
	9
	5 
	4 
	4 

	Fast fading type
	TU
	TU
	TU
	TU

	BCCH or TCH under interest
	Both
	Both
	TCH
	TCH

	Network sync mode
	sync
	sync 
	sync 
	sync 


Table 2 Studied channel and coded mode cases
	Channel Mode Adaptation 
	Channel modes

	Type A0
	GSM HR 

	Type A1
	GSM HR  <-> OSC HR

	Type B0
	AFS 12.2 

	Type B1
	AFS 12.2 <-> OSC AFS 12.2

	Type C0
	AFS 5.9 

	Type C1
	AFS 5.9 <-> OSC AFS 5.9

	Type D0
	AHS 5.9 

	Type D1
	AHS 5.9 <-> OSC AHS 5.9


3. simulation Results

System performance results in terms of blocking and DL TCH FER are presented in this section. The following criteria for definition of minimum call quality performance were used:

- blocked calls < 2 % 
- call average TCH FER:

· channels using full rate coding < 2% for at least 95% of the users
· channels using half rate coding < 3% for at least 95% of the users 

3.1 MUROS-1

MUROS-1 capacity numbers are presented in Table 3. A0 (=GSM HR) and C0 (= AFS 5.9) were blocking limited, whereas all the other cases were quality limited. 

Table 3 MUROS-1 performance results
	Type
	Description
	Spectral Efficiency [Users/MHz/site]
	Hardware Efficiency [Users/TRX]
	Limiting factor

	A0 
	HR
	36.21
	14.48
	Blocked calls

	A1
	MUROS HR
	32.10
	12.84
	Bad quality calls (3%)

	B0
	AFS 12.2
	14.23
	5.69
	Bad quality calls (2%)

	B1
	MUROS AFS 12.2
	14.31
	5.72
	Bad quality calls (2%)

	C0
	AFS 5.9
	14.90
	5.96
	Blocked calls

	C1
	MUROS AFS 5.9
	28.09
	11.24
	Bad quality calls (2%)

	D0
	AHS 5.9
	26.41
	10.56
	Bad quality calls (3%)

	D1
	MUROS AHS 5.9
	23.04
	9.22
	Bad quality calls (3%)


3.2 MUROS-2

MUROS-2 capacity results are shown in Table 4. In this loose frequency reuse case (BCCH 4/12 and TCH 3/9) A1. B1 and D1 were quality limited and all the other cases were blocking limited. 

Table 4 MUROS-2 performance results 
	Type
	Description
	Spectral Efficiency [Users/MHz/site]
	Hardware Efficiency [Users/TRX]
	Limiting factor

	A0 
	HR
	20.94
	14.47
	Blocked calls

	A1
	MUROS HR
	42.62
	29.44
	Bad quality calls (3%)

	B0
	AFS 12.2
	9.71
	6.71
	Blocked calls

	B1
	MUROS AFS 12.2
	13.78
	9.52
	Bad quality calls (2%)

	C0
	AFS 5.9
	9.66
	6.68
	Blocked calls

	C1
	MUROS AFS 5.9
	20.93
	14.46
	Blocked calls

	D0
	AHS 5.9
	20.91
	14.45
	Blocked calls

	D1
	MUROS AHS 5.9
	28.59
	19.75
	Bad quality calls (3%)


3.3 MUROS-3
Capacity results for MUROS-3 are shown in Table 5 and Table 6. Most of the cases where quality limited in this tight frequency reuse network (TCH reuse 1/3 for MUROS-3 a) or 1/1 for MUROS-3 b), respectively). 
Table 5 MUROS-3 a) performance results
	Type
	Description
	Spectral Efficiency [Users/MHz/site]
	Hardware Efficiency [Users/TRX]
	Limiting factor

	A0 
	HR
	59.08
	11.82
	Bad quality calls (3%)

	A1
	MUROS HR
	51.59
	10.32
	Bad quality calls (3%)

	B0
	AFS 12.2
	21.85
	4.37
	Bad quality calls (2%)

	B1
	MUROS AFS 12.2
	21.58
	4.32
	Bad quality calls (2%)

	C0
	AFS 5.9
	32.80
	6.56
	Blocked

	C1
	MUROS AFS 5.9
	40.44
	8.09
	Bad quality calls (2%)

	D0
	AHS 5.9
	42.41
	8.48
	Bad quality calls (3%)

	D1
	MUROS AHS 5.9
	37.99
	7.60
	Bad quality calls (3%)


Table 6 MUROS-3 b) performance results
	Type
	Description
	Spectral Efficiency [Users/MHz/site]
	Hardware Efficiency [Users/TRX]
	Limiting factor

	A0 
	HR
	73.86
	14.77
	Blocked calls

	A1
	MUROS HR
	66.44
	13.29
	Bad quality calls (3%)

	B0
	AFS 12.2
	29.58
	5.92
	Bad quality calls (2%)

	B1
	MUROS AFS 12.2
	29.76
	5.95
	Bad quality calls (2%)

	C0
	AFS 5.9
	31.82
	6.36
	Blocked calls

	C1
	MUROS AFS 5.9
	58.98
	11.80
	Bad quality calls (2%)

	D0
	AHS 5.9
	56.97
	11.39
	Bad quality calls (3%)

	D1
	MUROS AHS 5.9
	48.73
	9.75
	Bad quality calls (3%)


3.4 OSC capacity gains and HW efficiency 
Table 7 shows the resulting system capacity gains for all MUROS configurations and all channel mode adaptation types. Results show very good capacity gains for OSC in MUROS-2 configuration with the mean gain of 75 % for MUROS-2. In the tight reuse cases (MUROS-1 and MUROS-3) OSC provides good gains for AFS 5.9 codec, no gains for AFS 12.2 and approx. 10% loss for GSM HR and AHS 5.9. 
Table 7 Summary of OSC network level capacity gains [%] 

	CMA Type
	MUROS-1 
	MUROS-2
	MUROS-3 a)
	MUROS-3 b)

	A
	-11.3 %
	103.5 %
	-12.7 %
	-10.0 %

	B
	0.5 %
	42.0 %
	-1.2 %
	0.6 %

	C
	88.6 %
	116.6 %
	23.3 %
	85.3 %

	D
	-12.8 %
	36.7 %
	-10.4 %
	-14.5 %


HW efficiency results are shown in Figure 1. 
Whilst for MUROS-2 all channel mode adaptation types benefit in terms of HW efficiency between 37% and 103%, HW efficiency can only be improved for channel mode adaptation type C (AFS 5.9) throughout all network configurations varying between 89% (MUROS-1), 116% (MUROS-2), 23% (MUROS-3a)) and 86% (MUROS-3b)).
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Figure 1  HW efficiency for OSC for agreed MUROS network configurations
4. Conclusion

This contribution has investigated system performance of the basic OSC candidate technique as presented to GERAN#36 [4]. Both spectral efficiency and hardware efficiency for OSC were investigated based on the refined minimum quality thresholds of 2% and 3% for average call FER and the usage of the 65° antenna type. 

Results have identified high capacity gains between 37 % and 117 % for MUROS-2 for all channel mode adaptation types, whilst for network configurations with tighter reuse, AFS 5.9 codec can still improve both spectral efficiency and HW efficiency, nonetheless to a lower extent, i.e. between 23% and 89% for both.
It has to be noted that foreseen enhancements such as subchannel specific power control on DL and the usage of optimized user diversity patterns has not been included so far. It is expected that enhanced OSC will yield a further performance improvement for all network configurations both for the case of 100% of DARP phase I mobiles and for the case of a mix of SAIC and legacy mobiles.
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