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1. 
Document [1] (presented at RAN4#22 Sophia Antipolis, 3-5 April 2002) described simulation results for the distribution of G (i.e. 
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 or geometry) observed by the UE when scheduled for transmission for an HSDPA system using a max-C/I scheduler. The indicated 50-percentile point of G was approximately 5dB, while the 95-percentile point was approximately 15dB.

RAN4#22 discussed the possibility that the distribution of G could be substantially depressed by using an alternative scheduler. Accordingly, 
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 distribution results for the proportionally fair and equal average power schedulers are presented, and the 50% and 95% values of G for each scheduler are summarized in Table 1.  It can be seen that the difference in G distribution is not radically altered by the use of alternative schedulers.

	Scheduler Type
	G (dB) – 50%
	G (dB) – 95%

	Max-C/I
	5.7
	13.5

	Equal Average Power
	5.3
	13.5

	Proportionally Fair
	4.5
	12.0


Table 1 – 50% and 95% values of G for each scheduler.

2. IR system performance 

G was measured in a simulated HSDPA system using different schedulers. The system used Hybrid ARQ with incremental redundancy (IR) and fixed TTI (2ms) and assumed a Rake receiver for a flat fading channel. Modulation was fixed on retransmissions and no transmit diversity was used. 
Simulation assumptions include a 3kph flat channel model given a web browsing traffic model (i.e. modified ETSI traffic model (see Table B1)) and encoding rates assigned were QPSK R=1/8, 1/4, 1/2, 3/4 and 16QAM R=1/2, 5/8, 3/4 with up to 10 channelization (OVSF) codes of size 16.  The schedulers modeled were Maximum C/I, Equal average power, and Proportionally Fair [6].

The Equal average power scheduler provides on average the same number of transmission attempts per user while taking advantage of the channel CQI and therefore on average the same amount of transmit power per user.  A single pole IIR filter is used to estimate each user’s average CQI which is subtracted from the current instantaneous CQI to produce a user’s scheduler metric. Then all of the users’ scheduler metrics are sorted in descending order and the power and code resources are allocated starting at the top of the sorted list for the user’s with the best scheduler metric.  Assuming each user has a Rayleigh channel then on average each user would be scheduled the same number of times and would be scheduled during constructive fades.

Figure 1 below shows the G cdf for each scheduler type.  It is seen that the use of different schedulers does not significantly alter the G cdf as well as shown by the 50% and 95% values of G summarized in Table 1.  Figure 2 shows the scheduler fairness based on normalizing the user packet call throughput by the mean and then computing the cdf as described in [7].  It is seen that the Proportionally Fair and Equal Average power schedulers are more fair than the Maximum C/I scheduler for the given traffic as expected.  The table in Fig 1. shows that sector service throughput and packet call throughput for the Equal Average throughput is better than the Proportional Fair scheduler.
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Fig 1. The ^Ior/(Ioc+Nth) or G for center cell of 19 cell sector system given 3kph flat channel and 125 UEs per sector.  Maximum C/I scheduler used with web browsing traffic (modified ETSI model).
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Fig 2. Scheduler fairness is shown for the Maximum C/I, Proportionally Fair, and Equal Average Power scheduler based on the center cell users of a 19 cell sector system given 3kph flat channel and 125 UEs per sector.  Web browsing traffic (modified ETSI model) was used.
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ANNEX A

System Simulation Assumptions

The following parameters related to HSDPA features were used:

· MCS selection based on CPICH measurement (RSCP/ISCP)

· MCS update rate: once per 3 slots

· CPICH measurement transmission delay: 3 slots   

· Selected MCS can be applied after 3 slot delay upon receiving measurement report

· Std. dev. of CPICH measurement error: 0

· CPICH measurement rate: once per 3 slots (sampling is 0.67ms, IIR filter sampled once per 3 slots using IIR filter with coefficient of 0.2 (new data weighted by 0.8)) 
· CPICH measurement report error rate: 0 %

· Frame length for fast HARQ: TTI length = 2.00ms

· Fast HARQ feedback error rate: 0%

· Channel Model: 3 kph flat fading. 

· Maximum C/I scheduler (see [2]) .

· Modified ETSI Call model (see [2]) .

· Throughput measurements are for center cell.

· Packet inter-arrival time was 6ms.

· Note control channels were not dynamically modeled and a fixed overhead of 10% was assumed in terms of required power.  (See Table A1)

· The modulation and encoding rates assigned were QPSK R=1/8, 1/4, ½, ¾, and 16QAM R=1/2, 5/8 , ¾.

Basic system level parameters:

The basic system level simulation parameters are listed in Table A1 [2] below.

Table A1. Basic system level simulation assumptions.

	Parameter
	Explanation/Assumption
	Comments

	Cellular layout
	Hexagonal grid, 3-sector sites
	19 sites

	Site to Site distance
	2800 m
	

	Antenna pattern
	As proposed in [3]
	Only horizontal pattern specified

	Propagation model
	L = 128.1 + 37.6 Log10(R)
	R in kilometres

	CPICH power
	-10 dB
	

	Other common channels
	- 10 dB
	

	Power allocated to HSDPA transmission, including associated signaling
	Max. 70% of total cell power 
	Fixed power of –10dB Ec/Ior is allocated given control channels not explicitly simulated.

	Slow fading
	Similar to UMTS 30.03, B 1.4.1.4 
	

	Std. deviation of slow fading
	8.0 dB 
	

	Correlation between sectors
	1.0
	

	Correlation between sites
	0.5
	

	Correlation distance of slow fading
	50 m   
	See D,4 in UMTS 30.03.

	Carrier frequency
	2000 MHz
	

	BS antenna gain
	14 dB
	

	UE antenna gain
	0 dBi
	

	UE noise figure
	9 dB
	

	Max. # of retransmissions
	15
	Retransmissions by fast HARQ

	Fast HARQ scheme
	Chase combining or IR combining
	Dual stop-and-wait

	BS total Tx power
	42.3 dBm
	

	Active set size
	Up to 3
	Maximum size

	Specify Fast Fading model
	Jakes spectrum
	Generated by Filter approach 


ANNEX B

Traffic and Channel models for System Simulation

Table B1 Data-traffic model parameters for modified ETSI model [2,5]

	Process
	Random Variable
	Parameters

	Packet Calls Size
	Pareto with cutoff
	Α=1.1, k=4.5 Kbytes, m=2 Mbytes, μ = 25 Kbytes

	Time Between Packet Calls
	Geometric
	μ = 5 seconds

	Packet Size
	Segmented based on MTU size
	(e.g. 1500 octets)

	Packets per Packet Call
	Deterministic
	Based on Packet Call Size and Packet MTU

	Packet Inter-arrival Time

 (open- loop)
	Deterministic
	μ = MTU size /peak link speed 

(e.g. [1500 octets * 8] /2 Mb/s = 6 ms)
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