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1. Introduction and Background

In RAN4#28 Ericsson and Vodafone Group presented [1] in which a proposal to improve downlink power control requirements was addressed. It was pointed out in that reference that the current specification [2] lacked Outer Loop Power Control (OLPC) tests for low and high BLER values and that due to poor coverage of this downlink power control tests some operators had also seen problems in their live networks [3][4].

A poor Outer Loop Power Control (OLPC) performance in commercial UE´s can severely damage the system performance in terms of call dropping and reduced cell capacity (up to 30% as shown in system level simulations presented in previous RAN4 meetings [1]).

Field measurements in commercial UE´s presented in past RAN4 meetings [2][3] show that their OLPC performance in variable fading environments, i.e., in a non-steady state situation, is very poor: its convergence speed is very low, which implies that while the received (or Target) SIR is slowly decreasing towards its required value, power is being wasted at the base station. Interference to other users is being unnecessarily high and causes the cell capacity reduction shown in [1]
The mentioned OLPC problematic (its low convergence speed) is exacerbated in the cases of Low BLER Target services, as the real time video service and discontinuous services like data transmission. These are precisely the type of services that are gaining popularity among consumers and thus becoming an important source of revenue for operators, network manufacturers and UE vendors [2].
To guarantee a correct behaviour of UEs, 3GPP defines test cases with the minimum performance requirements for these UEs. The current power control test cases in TS 25.101 [4] do not cover critical OLPC performance functionalities [1][5][6]:
Clause 8.8.1: Power control in the downlink. Constant BLER target. OLPC is tested in steady state. It is a useful test. It covers the basic OLPC behaviour in steady state. It does not cover any variable fading environment as it continuously occurs in real networks.

Clause 8.8.2: Power control in the downlink. Initial convergence. It only covers power convergence of the inner loop in the first second of the call. OLPC initial convergence is not tested.

Clause 8.8.3: Power control in the downlink. Wind-up effects. This test just covers a problem that occurs when the base station reaches its transmission power upper limit. It is a useful test to prevent this concrete problem. UE behaviour during this test case depends on the BLER target but it is just tested for medium BLER target (voice service). These should be improved to cover several BLER targets since with the actual test definition UEs can pass the test for voice service but not for video conference service for example. 

With these thoughts in mind, the objective of this Work Item is to define an OLPC test methodology to improve the performance requirements for OLPC. This methodology is needed since the actual testing scheme does not cover the main functionalities of OLPC.
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