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1. Introduction 

This document has a text proposal for USTS TR25.854 V1.2.0 on system simulation results done by Nokia [1]. A new section 5.5 is added to performance section.

2. References

[1] R1-01-1181, "System level performance of USTS", Nokia

5.5 System simulations on USTS gain in Pedestrian A environment
Table 5.5 The parameters used in the system simulations.

	Cell Plan
	Number of Sites
	8

	
	Number of sectors per site
	3

	
	Cell radius
	300 m

	
	Number of rx antennas per cell
	1, 2

	Propagation
	Path loss with distance
	L[dB]=147.7+40log d[km] 

	
	Standard deviation of shadow fading
	10 dB

	
	Coherence distance for shadow fading
	50 m

	
	Power delay profile
	Pedestrian A

	
	Receiver antenna gain
	15 dBi

	
	Thermal noise level 
	-102.9 dBm

	SHO
	Add / Drop / Replace
	2 dB / 4 dB / 2 dB

	
	Time before dropping
	0.02 s

	
	Maximum active set size
	2

	
	Algorithm for synchronising in SHO
	Candidate 3

	AC
	AC period
	20 ms

	
	Noise Rise Target
	4 dB

	PC
	Fast closed-loop PC step size
	1 dB

	
	Outer-loop PC step size
	0.3 dB

	
	FER target
	1 %

	Mobile
	Effective bit rate
	12.2 kbps (speech service)

	
	Speed
	3 km/h

	
	Voice activity factor
	1, 0.5

	
	Maximum transmitted power
	24 dBm

	Simulation time
	120 s


Tables 5.6 and 5.7 show the maximum number of users per cell for multi cell environment with and without USTS. A gain of 28.8% can be obtained with USTS in Pedestrian A for spreading factor 128, 2 antennas and voice activity factor of one. With a voice activity factor equal to 0.5 and spreading factor 64 the code restriction is  very severe, since in approximately 60% of the time the Node Bs are using a third scrambling code, and in 40% they have to go for a forth one. In this case, the capacity gain of USTS decreases to 8.6%, whereas simulations run assuming no channelisation code restriction yield a 33.8% capacity gain.

Further simulations have been executed for a single micro cell environment (i.e., there is no other cell interference and no soft handover) with omni antenna. The rest of the parameters are the same as for the multi cell case. The most optimistic case is the one with only one receiver antenna at the Node B,  a spreading factor 128, and voice activity factor equal to one, where USTS gives a 82.9% capacity increase. However, for voice activity factor of 0.5, 2 branch antenna diversity and SF=64 then USTS only  provides a capacity increase of  11.8%.

It must be noted that voice activity factor 0.5 does not relate to services with characteristics different from speech. The actual USTS gain would thus be between the figures for voice activity factors 1.0 and 0.5. 
	
	SF
	Number of rx 

Antennas
	Voice activity factor
	Users without USTS
	Users with USTS
	Gain
	
	SF
	Number of rx 

antennas
	Voice activity factor
	Users without USTS
	Users with USTS
	Gain
	

	
	64
	1
	1.0
	27.2
	34.8
	27.9%
	
	64
	1
	1.0
	47
	65
	38.2%
	

	
	64
	1
	0.5
	54.3
	62.4
	14.9%
	
	64
	1
	0.5
	94
	112
	19.1%
	

	
	64
	2
	1.0
	60.6
	71.0
	17.1%
	
	64
	2
	1.0
	93
	114
	22.5%
	

	
	64
	2
	0.5
	121.2
	131.7
	8.6%
	
	64
	2
	0.5
	186
	208
	11.8%
	

	
	128
	1
	1.0
	27.2
	34.8
	27.9%
	
	128
	1
	1.0
	47
	86
	82.9%
	

	
	128
	1
	0.5
	54.3
	68.6
	26.3%
	
	128
	1
	0.5
	94
	124
	31.9%
	

	
	128
	2
	1.0
	60.6
	78.1
	28.8%
	
	128
	2
	1.0
	93
	125
	34.4%
	

	
	128
	2
	0.5
	121.2
	138.3
	14.1%
	
	128
	2
	0.5
	186
	220
	18.2%
	

	Table 5.6. Number of speech users per cell in multi cell environment
	Table 5.7. Number of speech users per cell in single cell environment











