
2

[image: image15.wmf](

)

061

.

13

,

35

.

0

0

,

2

2

ln

2

exp

2

1

=

=

ú

ú

û

ù

ê

ê

ë

é

³

-

-

=

m

s

s

m

s

p

x

x

x

x

f

3GPP TSG-RAN WG1 #55bis




 R1-090167
12th Jan – 16th Jan, 2009
Ljubijana, Slovenia
Agenda item:
9
Source: 
Huawei.
Title: 
Simulation Assumptions for DC HSUPA Performance Evaluations

Document for:
Discussion, Decision

1. Introduction

At RAN#42, the study item was continues to discuss the extension of DC-HSDPA[1]. 
 In [2] and [3], some company propose to establish a new WI to study the Dual-cell HSUPA.

In order to evaluate the feasibility, it is necessary to evaluate the performance gains of DC HSUPA. So the system simulation assumptions of DC-HSUPA is discussed in this document.
Note: In this document, a sector refers to a geographical area of coverage, i.e. a sector may be associated with one or more carriers. 

2. Basic system level parameters

In general, the parameters listed below are the same as those of TR 25.896 and TR25.825. 

Table 1 system assumption parameters

	Parameter
	Explanation/Assumption
	Comments

	Cellular layout
	Hexagonal grid, 3-sector sites
	

	Site to Site distance
	1000 m
	

	Antenna pattern
	0 degree horizontal azimuth is East

70 degree (-3dB), 20dB front-to-back ratio
	Only horizontal pattern specified

See Section 3.1.1. 

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

	Downlink CPICH power
	-10 dB
	Relative to the maximum power

	Other downlink common channels
	-10 dB
	Relative to the maximum power

	Log Normal Fading
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m    
	See in UMTS 30.03.

	Carrier frequency
	2000 MHz
	

	Node B antenna gain plus Cable Loss
	14 dBi
	

	Node B RX diversity 
	Uncorrelated 2-antenna RX diversity
	Maximal ratio combining

	UE antenna gain
	0 dBi
	

	Maximum UE EIRP
	21 dBm，24 dbm
	

	BS total Tx power
	43 dBm
	

	Active set size
	Up to 3
	Maximum size

	Uplink system noise
	 –102.9 dBm
	

	Channel Model
	PA3,VA3
	Generated e.g. by Jakes or by Filter approach 

	Soft Handover Parameters
	Window_add = 4 dB, 

Window_drop = 6 dB
	Window_add: The signal from a BS has to be at highest this amount smaller than the current active set’s best BS’s signal for a BS to be added in the active set. 

Window_drop: When the signal from a BS has dropped below the active set’s best BS’s signal minus this parameter, the BS will be dropped from the active set.

	Uplink Power Control
	Closed-loop power control delay: one slot 
	Power control feedback: BER = 4% for a Node-B - UE pair. 

	Power Headroom split method
	Scheduled by Node B.
	Node B make a decision how to use the power in each carrier according to SI or RoT. 

	Scheduling scheme 
	PF
	

	
	
	


3. Traffic models

There are two types of traffic: full buffer and bursty traffic. 

The following simple model is used for bursty traffic[4][5]: the burst size is log-normally distributed as in FTP traffic model described in [4] but with the parameters described in the following table 2. There is no underlying transport protocol modeled. The inter-burst time is the time between the arrival of two consecutive bursts.
Table 2 bursty traffic models for DC-HSUPA

	Component
	Distribution


	Parameters


	PDF



	File size (S)
	Truncated Lognormal
	Mean = 0.5 Mbytes

Std. Dev. = 0.1805 Mbytes

Maximum = 1.25 Mbytes
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	Inter-burst time 
	Exponential
	Mean = 5 sec, 20 sec
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4. Simulation scenarios and performance metrics

4.1. Bursty traffic

Assuming there are two carriers and altogether 2*N users per sector. In the single carrier system, there are N users in each carrier. In DC HSUPA, all 2*N users use dual carriers. 

The following performance metrics should be compared between the single-carrier system and DC HSDPA:

· Average burst rates at different number of users (N) 

· The burst rate is defined as the ratio between the data burst size in bits and the total time the burst spent in the system

· The total time the burst spent in the system is the time difference measured between the instant the data burst arrives at the Node B and the instant when the transfer of the burst over the air interface is completed. 

· The total time the burst spent in the system is equal to the sum of the transmission time over the air and the queuing delay.

· Total system throughput 

· Normalized and un-normalized user throughput distribution (CDF)

4.2. Full buffer traffic and balanced load between two carriers

Assuming there are two carriers and altogether 2*N users per sector. In the single carrier system, there are N users in each carrier. In DC HSUPA, all 2*N users use dual carriers. 

The following performance metrics should be compared between the single-carrier system and DC HSUPA: 

· Sector throughput 

· Average user throughput as a function of average sector throughput.
Appendix A Proportional Fair Schedulers

In a single-carrier case, for a proportional fair scheduler, the priority for user k may be computed as follows:
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The default value of 
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is 1024 slots (0.68 second). 
The proportional fair principle can be extended to schedulers in DC HSUPA. One straightforward implementation is to use the single carrier proportional fair scheduler independently on each carrier.

Another implementation of a DC-HSUPA proportional fair is to define the scheduling metric on carrier i as the following: 
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Here
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