
TSG RAN WG4 meeting # 40



















R4-060908
Tallinn, Estonia, August 28th - September 1st, 2006 

Source: 
Nokia
Title: 
Modelling of power control behaviour for OCNS
Agenda Item:
7.2
Document for:
Discussion
1. Introduction

In RAN4 meeting #39 different contributions discussing the modelling of the code structure in serving and interfering base stations for interference mitigation studies were presented [1]

 REF _Ref135120044 \r \h 
 \* MERGEFORMAT [2]

 REF _Ref135120045 \r \h 
 \* MERGEFORMAT [3]

 REF _Ref135120047 \r \h 
 \* MERGEFORMAT [4].  The different proposals were merged in [6]) based on discussions held during RAN4#39. An open point left for further evaluation was how to model the power control behaviour and DTX for the other users dedicated channels. These were considered to be important factors to be accounted in evaluation as they could be seen to impact the obtainable performance of certain schemes. In this contribution we present a simple method to introduce power control behaviour for the other users channels.
2. Proposed model for the power control sequence generation
In this section a simple model to emulate the power control for the other users dedicated/associated channels is introduced. As the main interest is to create varying power or Ec/Ior for the different users it was seen unnecessary to try to duplicate the exact behaviour of the inner and outer loop power control. Furthermore it was seen beneficial to keep the model as simple as possible in order to have minor impact to required simulation times.
In the assumed approach the power of each user, i at slot n, equals 
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 in dB. The power is varied randomly, either by increasing or decreasing it by 1dB steps in each slot, i.e. 
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 . The probability of ( having a value of +1 for the ith user at time instant n can be determined as
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where, 
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 is the transmitted power at time instant n-1 and 
[image: image6.wmf]i

P

0

 is the initial value of the ith users power. L is a scaling factor which can be used to determine the range to which the variation of power is confined. 
Figure 1 compares the Tx power PDF of the proposed model with simulated results. The simulation results are obtained from Vehicular A 3km/h with geometries of 0dB, 5dB and 10dB. In the simulations only inner loop power control was accounted, and outer loop power control was disabled. The Ec/Ior of the simulated link was allowed to vary between -28dB and - 3dB. The TX power PDF obtained through (1) with L value of 10 can be seen to provide similar PDF as simulations. Different values of L could be used to obtain better resemblance to different geometries. However as the main interest is just to provide variation to the power of different users, this may not be necessary. 
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Figure 1.  Comparison of TX power PDF’s

The variance of the Tx power is 5dB with the selected L. As the model of the power control is independently applied to each user, the variance of the total cell power remains quite moderate, depending on the number of other users, and their portion of the total cell power. 
In principle different values of L could be used for different users. As noted this is not seen necessary for modelling the inner loop power control behaviour, but it could be used to introduce certain model of admission control. With the proposed model for power control sequence generation the range of the TX power variation is confined by parameter L, which could be set so that it ensures that the Tx power of the given UE does not exceed the said Ec/Ior limit of -3dB. The power limitation could also be simply obtained by hard limiting the power of each user, but this may cause the average of the total cell power differ from 1. 
3. Conclusions
In this contribution, a simple the modelling of the power control behaviour to other users channels (OCNS) was presented. By generating a power control sequence, where probability of power increment is dependent on the users power levels, power variation resembling to simulated variation could be created.  
4. References

[1] R4-060593, Further Thoughts on Scenario Definition for Studying Link Performance of Generalized IC Receivers, Ericsson
[2] R4-060638, Code Structure of Serving and Interfering Base Stations, Motorola

[3] R4-060494, Details of the Code Structure and Power Allocation for the HSDPA UE IC Case, Qualcomm

[4] R4-060513, Modelling of transmission for interference mitigation studies, Nokia
[5] R4-060648, Report of Ad Hoc on Interference Cancellation, Wednesday evening, Cingular

[6] R4-060649, Modelling of the code structure in serving and interfering base station for HSDPA, Nokia
� The probabilities � EMBED Equation.3  ��� could be used do determine the transition probabilities for the Markov chain for selected power difference range, -L to L. 
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