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Several documents presented in previous RAN4 meetings (R4​​​-060735 and R4-061226) contain operators’ field measurements which show that there is a problem with outer loop power control convergence speed in commercial networks. This implies that there is a need to review current power control requirements so as to ensure proper convergence speed of the outer loop. It was proposed in R4-060736 creating a SI that could study how to solve the deficiency in current outer loop specifications. The objective of this SI is to work on analyzing the capacity loss caused by the outer loop convergence problem and how it can be solved with new requirements and subsequent test cases to guarantee that a minimum outer loop performance is achieved in typical commercial environments. The scope of the SI should also consider possible effects that convergence speed improvement may have on other areas of system performance.
Work Item Description

Title: Outer Loop Power Control convergence improvements.
Is this Work Item a "Study Item"? (Yes / No): Yes
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* Relationship:  P = Parent, F = Feature, BB = Building Block, S = Subordinate, R = Related

3
Justification

Field measurements in R4-060735 and R4-061226 show that several current implementations of the outer loop power control in BSs and UEs experience convergence speed problems when the radio environment changes. The impact of this problem on network capacity has been shown in R4-051038 by means of system simulations and in R4-060735 by means of massive field measurements. 

This problem could be caused by the absence of convergence requirements for the Outer Loop in the specifications. The lack of requirements in TS 25.101 means there are no test cases in TS 34.121 to check the main functionality of outer loop, i.e. to adjust the SIR target for the inner loop to the proper value when the radio environment changes.
3GPP should study this issue and make sure that the necessary requirements and subsequent test cases are included in the specifications. Therefore the opening of a Study Item is proposed.

4
Objective

The SI must study the outer loop power control convergence speed problem and how it could be controlled by means of requirements in the specifications. The possible side effects of the convergence speed improvement (cost, quality stability, …) must also be analyzed, and the degree of achievable improvement must be determined.

The study of new requirements which would control the convergence speed problem should focus on these aspects:

1. To define a methodology to specify the outer loop. Currently, test cases mix inner and outer loop and therefore the outer loop is not independently measured. 
2. To define an adequate testing scenario.
3. Possible effects on other specification areas should be analyzed.

The final objective of this study is to use this methodology and agreed scenarios to specify and test the main objective of the outer loop: an efficient convergence of the SIR target in changing environments that guarantees the necessary link quality with correct power consumption. The situations where it seems appropriate to specify and test the outer loop are: 
a. Changing propagation environment: this happens during most of the time in a live communication.
b. Initial convergence: this happens at the beginning of the communication.
c. Wind-up: this happens when the upper power limit in the downlink channel is reached.
5
Service Aspects

None

6
MMI-Aspects

None

7
Charging Aspects

None

8
Security Aspects

None
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10
Expected Output and Time scale (to be updated at each plenary) 
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11
Work item rapporteurs

Top Optimized Technologies.
12
Work item leadership

TSG RAN4
13
Supporting Companies (at least 4 companies)

Telefonica, 3, Agilent, O2, Top Optimized Technologies.
14
Classification of the WI (if known)

	
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)


