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1. 
Introduction
Streaming and Interactive and interactive and background PS services are the main target of this Work Item [1]. Delay critical services such as streaming and gaming have to be supported by an intelligent scheduler such as Time and Rate scheduler or Rate scheduler per UE (flow). On the other hand, FTP upload like e-mail with moving pictures and control signals for DL TCP/IP download might be dominant than gaming and uplink streaming in UL of 3G systems. Taking it into account, it is desirable that we can select simple rate control which allows some amount of delay for large amount of data by minimal change from R99/5 platform. 

Simple rate control means that manufacturer can implement it with modification from Rel5 Node-B as small as possible, and/or operators can handle that function as easily as possible.
Cell level rate control is the candidates of simple rate control which can improve sector throughput and user throughput with reasonable signalling load and additional complexity [2]. 

Therefore, we propose that simple cell level rate controller to be selected as one of the scheduler options in this WI [3]. 
Generally, in rate controller, sector throughput and fairness have relation of trade-off. From operator perspective, it is desirable that network can control that trade off flexibly. 

In this document, we propose one possible cell level rate controller which is simple but flexibly configured by network.  
3 Proposed scheme
We propose following schemes called “Configurable Cell Level Rate Controller” as cell level rate control. 

3.1 Operation
UEs using E-DCH calculate transmission path coefficient 
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as follows. 
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where 
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denotes slot number and 
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denotes UL transmission power in the n th slot. We can presume this value 
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 as a link quality.
Each UE calculates its transmission data rate as follows. 
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where 
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 is rate coefficient controlled frequently by Node-B , 
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 denotes time averaged value of 
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, 
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and 
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 are the parameters configured by UTRAN RRC (L3). 
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 can be calculated by using designated forgetting factor 
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as follows. 
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where n is slot counter which starts when this calculation starts. 

Transmission data rate
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is calculated in each TTI in each UE.  Rate coefficient 
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 is controlled by Node-B so that RoT is kept its maximum value and broadcasted frequently (e.g. TTI by TTI). 
3.2 Advantage of the proposed scheme

In this proposed scheme, network can configure the rate control calculation in UE according to operator’s service policy or etc. Followings are the examples of the configurations. 
(1) Case 1: 

(
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) = (0, 0) 
In this case, UE calculates its rate as follows. 
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This is the most simple rate control in which Node-B controls UE’s data rate directly. 

(2) Case 2

(
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) = (1, 1)
In this case, UE calculates its rate as follows. 
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By using fluctuation of radio condition as this equation, sector throughput and user throughput can be improved [2]. Therefore, this configuration may improve cell throughput from the configuration case 1 while keeping fairness among UEs. 
(3) Case 3
(
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) = (0, 1)
In this case, UE calculates its rate as follows. 
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This configuration may maximize cell throughput at the price of fairness. 
3.3. Required upper layer signalling 
UTRAN RRC has to transmit above described parameters,
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. There are two alternatives how to transmit.   

Alternative 1) Parameters (
[image: image29.wmf]a

,
[image: image30.wmf]b

) are transmitted by DCCH. 

Alternative 2) Parameters (
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) are transmitted by BCCH.
To ensure flexibility, alternative 1 seems to be better solution. 
3. Conclusion

We propose cell level rate control called “Configurable Rate Control” which has parameters UTRAN can select. 
As are described above, this method simply realized variable types of rate controller by setting two parameters so that operator can adjust trade off between fairness and cell throughput.
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