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1. Introduction and Background

Since RAN4#28 [1] a huge discussion has been created regarding downlink power control for Low BLER Target services (such as the videophone service: 0.25% BLER and 64 kbps data rate). The main result of this discussion has been document [2] which provides the updated version of the proposal for the new downlink power control tests as well the modification of the existing test cases in the specification [3]. 

However, there are still missing points in these proposals regarding the Outer Loop Power Control (OLPC) convergence speed for these type of services although the poor performance of the OLPC (due to its low convergence speed) has already been reported in RAN meetings ([4],[5],[6],[7]), under the following circumstances:

· high initial SIR target [4]

· poor anti wind up implementation in the UE [7]

· favorable change of the channel condition with wind up inactive [5]

A low OLPC convergence speed can have negative consequences like: blocking and dropping of calls and reduced cell capacity due to increased interference. In the case of Low BLER Target services, as the real time video service, a proper OLPC convergence speed is even more critical since they are gaining popularity among consumers and thus becoming an important source of revenue for operators, network manufacturers and UE vendors. With these thoughts in mind, new test cases, as well as modifications to the existing ones, related to the convergence speed of the BLER-based OLPC for Low BLER Target services, are proposed in this document. 

The document structure is as follows: section 2.1 discusses the inherent low convergence speed of the BLER-Based OLPC for Low BLER target services; the justification to the test case modification and to the new test case proposal is given in section 2.2; the change proposal to the wind up effects test case in [3] (section 8.8.2) is described in section 2.2.1; the new test case is defined in section 2.2.2 in order to check the performance of the OLPC under a favourable change of the channel condition with wind up inactive; the conclusions are outlined in section 3; Annex A constitutes the change proposal for the complete wind-up effect test and Annex B gives details of the new test case proposed in 2.2.2.

2. Discussion

2.1 On the inherent low convergence speed of the of BLER-Based OLPC for Low BLER target services
The convergence speed of the OLPC, based on BLER measurements, for Low BLER target services is inherently low under certain circumstances (like the three ones given in section 1) in which an excessive SIR target occurs due to a mismatch between the assumed and actual channel conditions. This is due to the fact that once a high SIR target is set, problems can arise if, right after, a favorable change in the radio conditions makes frame errors very unlikely to occur. Thus, the OLPC Frame Measurement Cycle is completely consumed, which in the case of Low BLER target services, implies a considerable amount of time.

Note: the BLER (or equivalently the FER) is not the only available quality measurement for OLPC, in fact there are already proposals in the scientific literature of OLPC designs based on another quality criteria like the Outage Probability. One of the key features of some of these alternative solutions is that their convergence speed is independent of the service and thus they overcome the inherent poor performance of the BLER-based scheme for Low BLER Target services. 

2.2 Test cases (OLPC convergence speed for Low BLER Target services)  

Based on the reasons given in section 1 of this document relative to the importance of the OLPC convergence speed for Network optimization, and on the inherent low OLPC convergence speed for Low BLER Target services described in the previous section, it is necessary that the tests cases in [3] check the OLPC convergence speed for Low BLER target services under the three situations in which poor performance has already been reported in previous RAN meetings: the test case for initial convergence in [3] (section 8.8.2) establishes limits on the OLPC convergence speed throughout times T1 and T2 (both of 500ms) and modifications are being proposed to consider the Low BLER target case [2] [4]. But there is a lack in [3] with regard to the other two situations, thus the following is proposed: a modification for the already existing wind up effects test case in [3] (section 8.8.3) and a new test case to check the OLPC convergence speed under the third situation: favorable change of the channel condition with wind up inactive.

2.2.1 Wind up effects test case change proposal

Stage 1 in test case 8.8.3 in [3] (Power control in downlink, wind up effects) is for convergence of the OLPC. As shown in Section 2.1, there is a need to check the OLPC convergence speed for Low BLER Target services, i.e., it is necessary to set the maximum duration of the mentioned Stage 1 (T1). 

The reduction of T1 was proposed in [8] and recently discussed in RAN4 and RAN4_HSDPA email reflectors, but only with the purpose of reducing the total test time, it has been shown in this document that this is not an optional change but a necessary one not only related to the test duration.

Note: simulation results in [8] show that T1 reduction has no impact on the performance of the UE with wind up prevention algorithm, however it is not specified in that document which the BLER Target of the service considered is. This is a key parameter to be considered in this simulation since, as shown in this document, a reduction in T1 will have a mayor impact when Low BLER Target services are considered (the OLPC convergence time might be much larger than T1). The complete test change proposal in form of Change Request is given in Annex A.

2.2.2 New test case for OLPC convergence speed

It is not sufficient, as proposed in [5], to define Low target BLER test case in [3] section 8.8.3 (wind-up effect) because that would prevent from poor anti wind up algorithms in the UE, i.e., from unnecessary very high SIR targets. But there might be situations, in which during the stage of bad propagation conditions there is no power limitation, i.e., the OLPC anti wind up algorithm is not activated, and a very high SIR target is then set, this SIR target will be excessive if right after there is a sudden favorable change of radio conditions.

Thus, it is necessary to define a test in order to check the convergence speed of the OLPC algorithms in the UE for Low Target BLER under the following propagation scenario: transition from bad to good propagation conditions in which there has been no power limitation (anti wind up not activated) while in the bad radio condition. 

The purpose of this test is to check that for Low Target BLER services, the OLPC performs, under the previous propagation scheme, in a similar way that in the case of initial convergence, i.e., this test case is similar to that of section 8.8.1 (initial convergence) where not only the range of values of DPCH Ec/Ior is to be defined but also times T1 and T2.

Note: as proposed in [7] for the initial convergence test case, this new test proposed in this document, should also ensure the initial convergence of the BLER in addition to the initial convergence of DPCH Ec/Ior, thus this has been taken into account in the complete test proposal given in Annex B. 

3. Conclusions
The OLPC based on BLER measurements has an inherent low convergence speed for Low BLER Target services, under certain situations:

· high initial SIR target 

· poor anti wind up implementation in the UE 

· favorable change of the channel condition with wind up inactive 

In fact, this unwanted feature of the BLER based OLPC, that can compromise the Network optimization, has already been reported in previous RAN meetings ([4],[5],[6],[7]). 

While in the first case (high initial SIR target) there are already proposals to include in [3] test cases that check the downlink OLPC convergence speed for Low BLER Target services, this is not the case for the other two. This document proposes a new test and a modification to an existing one with the intention of having those two situations covered in the performance requirements section in [3] (TS 25.101).

It is proposed to start a study item which considers alternative OLPC designs, not based on BLER measurements, in order to overcome the inherent low convergence speed of the one based on this quality measurement for Low BLER Target services. 
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Annex A

8.8.3
Power control in downlink, wind up effects

8.8.3.1
Minimum requirements

This test is run in three stages where stage 1 is for convergence of the power control loop, in stage two the maximum downlink power for the dedicated channel is limited not to be higher than the average [image: image6.emf]Parameter Unit Test 1
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 power ratio measured values, which are averaged over one slot, during stage 3 shall be lower than the value specified in Table 8.34 more than 90% of the time.

Power control of the UE is ON during the test.

[image: image4.png]Test1 Test2
Parameter | Unit | Stage1 | Stage2 | Stage3 | Stage 1 | Stage2 | Stage3
Time in each
stage S 15 5 05 <TBD 5 05
L0 B 5 5
I dBm/3.84
MHz -60 -60
Information
Data Rate Kbps 122 122
Quality target
on DTCH BLER 001 0001
Propagation
condition Case4 Case4
Maximum_DL_
Power DB 7 Note 1 7 7 Note 1 7
Minirum_DL_
Power DB -18 -18
DL Power
Cortrol step
size, Arpc DB 1 1
Limited Power
Increase - "Not used” "Not used”

Note 1: The Maximurm DL Power is set to the level corresponding to the average DPCH_Ecfor -
[TBD] measured during initialisation stage




Table 8.33: Test parameter for downlink power control, wind-up effects

Table 8.34: Requirements in downlink power control, wind-up effects

	Parameter
	Unit
	Test 1, stage 3
	Test 2,    stage 3
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	dB
	-13.3
	TBD


Annex B

B.1
Power control in the downlink, Outer Loop Power Control convergence speed

This requirement tests the convergence speed of the OLPC algorithms in the UE for Low Target BLER under the following propagation scenario: transition from bad to good propagation conditions in which there has been no power limitation (anti wind up not activated) while in the bad radio condition. 

B.2
Minimum requirements

For the parameters specified in Table B.1 the downlink DPCH_Ec/Ior power ratio measured values, which are averaged over 50 ms, shall be within the range specified in Table B.2 more than 90% of the time. T1 equals to TBD ms and it starts 10 ms after the DPDCH physical channel is considered established and the first uplink frame is transmitted. T2 equals to TBD ms and it starts when T1 has expired. Power control is ON during the test.

The first 10 ms shall not be used for averaging, i.e., the first sample to be input to the averaging filter is at the beginning of T1. The averaging shall be performed with a sliding rectangular window averaging filter. The window size of the averaging filter is linearly increased from 0 up to 50 ms during the first 50 ms of T1, and then kept equal to 50ms.

Table B.1: Test parameters for downlink power control
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Table B.2: Requirements in downlink power control














