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1. Introduction
This contribution shows the effectiveness of applying Fast Cell Selection to HSDPA systems. 

In RAN WG1 #21, it was demonstrated that FCS does not improve throughput performance significantly in an outdoor macro cell environment [1]. 

In this document, we show throughput improvement by applying Intra Node-B FCS and Inter Node-B FCS in a macro cell environment. We apply not only Round Robin but also Proportional fairness [2] for HSDPA scheduler in this evaluation. 

It is clarified that Intra Node-B FCS does not bring throughput improvement significantly although Inter Node-B FCS does in an outdoor macro cell environment. 

2. Simulation model

In this simulation, we assume 80% of total power is allocated to HS-DSCH, 10% is allocated to P-CPICH and the other 10% is allocated to other co-channels. We assume not only Round Robin but also Proportional fairness for HSDPA scheduler in this evaluation. We apply Chase combining for HARQ soft combining. Other simulation assumptions are listed in Table 1, which are based on the assumptions in TR25.848 [3]. 

Table1. System simulation parameters

	Cell layout
	19-cell, 3 sector/cell

	Cell radius
	1617 m

	Propagation model
	L=128.1+37.6Log10R

	Tx diversity
	OFF (1 Tx antenna)

	Slow fading
	As modelled in UMTS 30.03 B 1.4.1.4

	Std. Deviation of slow fading
	8 dB

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	Correlation distance of slow fading
	50 m

	Carrier frequency
	2000MHz

	BS antenna gain
	14 dB

	UE antenna gain
	0dBi

	UE noise figure
	9 dB

	Max number of retransmission
	No limitation

	BS total Tx power
	43 dBm

	Fast fading model
	1 path 

2 paths equivalent power level

	Maximum Doppler frequency
	5.56 [Hz]


Table 2 shows handover thresholds assumed in this evaluation. 

Table 2.  HO threshold

	HHO threshold

 (without FCS)
	3 dB

	SHO threshold

 (with FCS)
	4 dB (add), 10 dB (delete)


3. Simulation results

Figures 1 to 4 show user throughput vs. service throughput in case of 1 path Rayleigh fading and 2 path fading with Round Robin scheduler and Proportional fairness scheduler, respectively. User throughput is derived as following equation. 
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We evaluate not only average user throughput but also 90 % user throughput which is defined as minimum throughput achieved by 90 % users. 

As are shown in these figures, Inter Node-B FCS improves user throughput significantly in each case. However, in each case, Intra Node-B FCS does not improve user throughput significantly. That is because probability of overlap between sectors in the same Node-B is little compared to overlap between sectors of different Node-Bs. 
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Figure 1. User throughput vs. service throughput (Round Robin, 1 path)
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Figure 2. User throughput vs. service throughput (Proportional fairness, 1 path)
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Figure 3. User throughput vs. service throughput (Round Robin, 2 path)

[image: image5.wmf]0

5 10

5

1 10

6

1.5 10

6

2 10

6

2.5 10

6

3 10

6

0

5 10

5

1 10

6

1.5 10

6

2 10

6

2.5 10

6

3 10

6

Service throughput (bps)

Average user Th. 

90 % user Th. 

Inter Node-B FCS

Intra Node-B FCS

No FCS


Figure 4. User throughput vs. service throughput (Proportional fairness, 2 path)

4. Conclusion 

In this contribution, we evaluated the effectiveness of applying Intra Node-B FCS and Inter Node-B FCS assuming Round Robin and proportional fairness scheduler. 

The results show that Intra Node-B FCS does not bring throughput improvement significantly although Inter Node-B FCS does in an outdoor macro cell environment.

Our opinion about FCS so far is as follows by taking these results into account. 

· Although Inter Node-B FCS achieves significant improvement, it is difficult to implement it because synchronising HARQ status between different Node-B is too challenging.

· Intra Node-B FCS is rather realistic to include in the specification. However, at least in macro cell environment, the gain is very minor. So we have to see the gain achieved in micro, or indoor environment if we intend to include it.
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