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1. Introduction
In the previous RAN4 meetings, different proposals have been discussed for interference management techniques for Home eNodeB (HeNB). Among other interference management techniques, the power control techniques for both DL and UL were proposed and approved in [1]. 

In this contribution, a text proposal on a new power control scheme that can dynamically adapt the maximum output power of the HeNB based on GPS is provided for Chapter 7.2.3.X in TR 36.921 [2].  This text proposal can also be used for the TDD HeNB in TR 36.922 [3].
2. Text Proposal
<< Start of TP>>

7.2.3.X
GPS Based HeNB Maximum Output Adjustment
GPS is used to locate the geographical position of the user for more than a decade. Among other positioning methods, the assisted GPS (A-GPS) is considered to be one of the most viable and commonly used methods. It is tailored to work with a user terminal (UE) and thus enables UE subscribers to relatively accurately determine their location, time, and even velocity (including direction) in open area environment provided sufficient number of satellites are visible.  A HeNB can incorporate a GPS or A-GPS receiver similar to the one used in the UE for location services. 
7.2.3.X.1 Maximum Output Power Adjustment based on GPS Detection Performance

The GPS receiver in HeNB is used to set the maximum output power of the HeNB.  Two type of information can be exploited from the GPS receiver, namely the number of detected satellites (
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) and the reception quality (
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) of the detected satellites. In a normal environment, at least 4-5 satellites should be visible with sufficient quality to obtain good accuracy of the geographical location. Furthermore, the reception quality can be an aggregate value of all the detected satellites e.g. weighted average of all detected satellites or certain number of strongest satellites. Herein, we refer 
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 as GPS detection performance. Other examples of the reception quality can be the reception signal level, duration for determining the HeNB location, and accuracy of the detected location.
Depending upon the GPS detection performance, the maximum output power of HeNB can be set according to different mapping functions as shown below. 
(1) Mapping the number of detected satellites 
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 to the maximum output power of the HeNB (Pmax_HeNB): 

	
[image: image6.wmf]HeNB

max_

1

)

(

P

N

F

S

®

a

,
	(1)


(2) Mapping the reception quality 
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 to the maximum output power of the HeNB (Pmax_HeNB):
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(3) Mapping the number of detected satellites 
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 and the reception quality 
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 to the maximum output power of the HeNB (Pmax_HeNB):
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where 
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 are the weighting factors. Any suitable mapping function such as weighted sum or average can be used. The above mapping functions are used to create lookup tables with multiple maximum output power levels for HeNB. 

A poor GPS detection performance corresponds to a scenario where HeNB is isolated and shielded from outside base stations. This means less interference is generated by the HeNB to the outside Macro UE. Therefore higher maximum output power can be used in order to extend the HeNB coverage within the building. On the other hand, a good GPS detection performance indicates that the location of the HeNB may cause significant interference to the outside and therefore lower maximum output power should be used at HeNB in order to protect the Macro UE. 

Effectively, GPS detection performance estimates to what degree the HeNB and outside base stations are isolated. The cause of the isolation in most cases is building penetration loss. Therefore one possible function of adjusting the maximum output power should be based on the estimated penetration loss, which can be obtained by the difference between an indoor measured GPS detection performance and a typical value that corresponds to an outdoor measured one.
7.2.3.X.2 GPS Detection Performance Combined with Macro eNB Measurements
The GPS based approach can also be combined with Macro eNB measurements in order to further adjust the maximum output power at HeNB. In this case, the HeNB measures the surrounding radio environment and detect the signal level of Macro eNB. This information, together with GPS detection performance, are used to adjust the maximum output power of HeNB.

<< End of TP>>
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