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1. Introduction
These are the power control testing improvements proposed in [1]:

Testing the convergence speed of the Outer Loop Power Control (OLPC) in varying propagation conditions
1. Testing the initial convergence of the OLPC

2. Testing the OLPC after the wind-up situation
The current specification in TS 25.101 lacks for appropriate test cases that cover the previous OLPC features. However, since the very beginning of RAN4 WG a huge amount of documents, simulations, CR´s, etc have been presented in order to test the OLPC behaviour precisely under these circumstances. This is shown in section 2 of this document. The conclusions are outlined in section 3.
2. Standard evolution of power control test cases

With regard to testing the OLPC in varying propagation conditions here are some evidences:
· In RAN4#7 meeting it was proposed in [2] the following performance measure for the OLPC: Minimum delay requirement which is defined in the mentioned reference as: “how fast UE is able to detect the change in radio condition, and adjust the target for closed loop PC accordingly.  This requirement is also a function of the actual target link quality.”
· In RAN4#11 meeting the following statement appeared in [3]: “The convergence time to a new steady state must be minimized, but without much ringing during the convergence. This requirement is needed in order to guarantee that the power control loop is not degraded when the environment is varying.”
· Following that proposal in [3] a CR was presented in [4] in which it was stated: “Based on AH-01 decisions and discussions between interested parties this contribution proposes a new CR related to downlink power control in varying propagation condition.” 
Despite all these contributions no single CR was approved to cover the behaviour of the OLPC in varying propagation conditions.
In RAN4#12 meeting the first version of power control test cases in TS 25.101 was approved in [5], [6] and [7] for the following situations respectively: constant BLER Target (clause 8.8.1), initial convergence (clause 8.8.2) and wind-up effects (clause 8.8.3).
However there were lacks in these tests which were not raised until RAN4#28 (see [8]), RAN4#30 (see [9] and [10]) and RAN4#31 (see [11]) meetings. [11] states that “(…) the lack of these features in the power control tests could severely impact the power control performance in the real network”.
This is a summary of some of the limitations and problems associated with the power control requirements and test cases that were raised in the mentioned contributions:

· No requirements at all for the low BLER values in any of the three test cases proposed in [5],[6] and [7]: constant BLER target, initial convergence and wind-up effects
· The BLER convergence is only tested in the constant BLER test case in section 8.8.1. BLER is not tested in the initial convergence test in section 8.8.2

In the mentioned reference [11] the following table was provided to have an overview of the status of the downlink power control test cases at that specific moment:

Table.1. Downlink power control tests in 25.101

	Section
	Power Control Tests
	Purpose
	Low BLER 

(0.1% or 0.25%)
	Medium BLER (1%)
	High BLER (10%)

	8.8.1
	Power control: constant BLER
	DPCH Ec/Ior and BLER (DTCH) convergence in steady state
	NO
	YES
	NO

	8.8.2
	Power control, initial convergence
	DPCH Ec/Ior convergence during first 1 sec.
	NO
	YES

(Note 1)
	YES 

(Note 1)

	8.8.3
	Power control, wind up effects
	To ensure SIR target does not increase or decrease indefinitely
	NO
	YES
	NO


Note 1: Initial convergence of BLER is not tested in 8.8.2

Still in RAN4#31 meeting some operators presented evidences that, due to poor coverage of downlink power control tests, they have also seen problems in their live network (see [12] and [13]).
As a result of all these contributions the RAN4 chairman concluded that he “will report to RAN that this is an area that RAN WG4 is looking at, given the problems that have arisen in the field and the analysis from Ericsson. He welcomed more contributions on the topic.”

In RAN4#32 meeting [14] pointed out “the need to improve downlink power control requirements that has been under discussion in RAN4 since RAN4#28.(…) In order to have further progress on this issue it is proposed that RAN4 should agree on the CR structure and simulation assumptions during this meeting.”. Following this recommendation the following changes in the mentioned tests were approved in [15]:
· To have two new test cases for Constant BLER test cases, one test with low BLER at 0.1% and one with high BLER at 10% (section 2.1 in [15]).
· It was also agreed to change the windup test case (section 2.2 in [15]), according to a proposal given in [16] to use the average DPCH_Ec/Ior level measured during the initialisation – 2 dB, as the maximum downlink power during stage 2 of the test. Nevertheless one of the main lacks of this test which that the low BLER case in not considered remained despite the CR in [17] presented by one operator that was having problems in its live network. 
However the following changes proposed in section 2.3 again in [15] for the initial convergence test case were not accepted: 
· to investigate further improvement on the test, e.g. not to use fixed levels for DPCH Ec/Ior values
· to include a test for the low BLER target (0.1%) in initial convergence test cases.
Although not commented in this section 2.3 in [15] there is still another feature for this test that should be considered as pointed out previously in [11]: “the test should also ensure the initial convergence of the BLER in addition to the initial convergence of DPCH Ec/Ior”.
Thus the new status, after RAN4#32 meeting, of the previously presented Table 1 is shown in Table 2:
Table.2. Downlink power control tests in 25.101

	Section
	Power Control Tests
	Purpose
	Low BLER

(0.1% or 0.25%)
	Medium BLER (1%)
	High BLER (10%)

	8.8.1
	Power control: constant BLER


	DPCH Ec/Ior and BLER (DTCH) convergence in steady state
	YES
	YES
	YES

	8.8.2
	Power control, initial convergence
	DPCH Ec/Ior convergence during first 1 sec. (non-steady state)
	NO
	YES

(Note 1)


	YES

(Note 1)

	8.8.3
	Power control, wind up effects
	To ensure SIR target does not increase or decrease indefinitely (non-steady state †)

	NO
	YES
	NO


Note 1: Initial convergence of BLER is not tested in 8.8.2
Taking into account the lacks in Table 2 it was agreed in [15] “to complete this task as much as possible by the next RAN4#33 meeting in November this year (2004)”. But in RAN4#33 meeting and in any of the following ones any single CR was approved in order to fulfil the lacks in Table 2.

In RAN4#36 system level simulations in [18] show that with the current status of the power control testing in the specification the system capacity is reduced to totally unacceptable levels. 

A Work Item proposal was presented in the plenary meeting RAN#30 [19]. During the discussion of this WI proposal it was pointed out that it should not be opened until some of the operators supporting it prove that they were suffering that capacity loss.
In RAN4#40 [20] was presented including measurements showing the OLPC behaviour in several commercial UEs, detecting those situations in which power is wasted, in order to infer the capacity loss caused by a bad OLPC performance. The impact of this poor behaviour of the OLPC on network capacity is related to the occurrence probability of the mentioned situations and it is shown in [20] that they appear frequently in a commercial network environment, even in a low traffic scenario.
During the discussion of this document Telefonica was asked for the specific conditions and parameters of these results so that UE manufacturers can reproduce them, however all this information is available since the beginning of RAN4 WG when a huge amount of contributions were presented related to the behaviour of the OLPC in varying propagation conditions (see for example contributions, already commented in this document, [2], [3] and [4]).
It was argued as well during the discussion of [20] that the problems detected in [8],[9],[10],[14] and [15] on this area around a year ago had been covered with the corrections introduced. It is clear from Table 2 that this is not the case and that there are still lacks in those tests which are negatively impacting the network capacity.
It has to be pointed out that during the 3GPP standardization process it is a common practice to avoid any situation in which the OLPC convergence in put into place, for example during the last RAN4 meeting (RAN4#40) [21] was presented asking to include a modification in TS 25.133 Annex A in order to “avoid the need for the outer loop power control to reconverge to the BLER=0.01 quality target.”

The White Paper in [22] by Spirent Technologies (dated September 2005), confirms the problematic raised in this document, thus in its abstract it is stated: “This White Paper provides a discussion of observed downlink power control performance differences in WCDMA mobile devices tested under varying multipath conditions. These differences indicate that standards-based Conformance testing alone does not provide a complete picture of the impact of mobile device performance on network capacity”.
In the conclusions of the mentioned White Paper it is warned that “Optimization of power control in Release 99 is critical to successful deployment of HSPDA, which uses that available power.” This is a key aspect that had not been commented in this document but that confirms the importance of a proper power control testing.
3. Conclusions

As shown in [20] a slow OLPC convergence speed can severely damage network capacity. During RAN4 WG history many proposals to test this OLPC feature have been rejected: [2],[3],[4],[8],[9],[10],[11],[12],[13],[14],[15],[16],[17],[18] and [19]. Therefore, the current status of the specifications is that the main feature of the OLPC is not tested and this is not only having an impact on network capacity but on HSDPA which uses the remaining power from the dedicated channels.

The objective of the Work Item proposal in [1] is to work on existing and new test cases to guarantee that a minimum outer loop performance is achieved.

4. References
[1] RP-060542, ‘New Work Item Proposal: Power Control testing improvements.‘, Telefonica, Top Optimized Technologies

[2] R4-99484, ‘Outer loop performance definition‘, Nokia
[3] R4-000144, ‘Downlink power control‘, Ericsson

[4] R4-000294, ‘Downlink power control, varying propagation condition‘, Ericsson Nokia
[5] R4S000055, ‘Downlink PC test with constant BLER target (Revised) ‘, Nokia
[6] R4(00)0477, ‘Revised CR 040, Downlink PC test, initial convergence‘, Nokia, Ericsson, Motorola
[7] R4-000516, ‘CR for DL power control, wind up effects, revised‘, Ericsson, Alcatel, Motorola, Nokia
[8] R4-030672, ‘Need for test cases with low BLER target.’ Ericsson.

[9] R4-040018, ‘Power control for low BLER target’, Ericsson

[10] R4-040019, ‘Power control for low BLER target (CR 322 to 25.101 Rel-6)’, Ericsson

[11] R4-040199, ‘Problems Related to Downlink Outer Loop Power Control’. Ericsson.
[12] R4-040288, ‘Discussion on Down Link Power control problem.’ NTT DoCoMo

[13] R4-040251, ‘Downlink BLER convergence at higher BLER targets.’ Vodafone.
[14] R4-040432, ‘Proposal to Improve Downlink Power Control Requirements’. Ericsson, Vodafone

[15] R4-040542, ‘Downlink Power Control: proposed test cases, measurement channel and simulation assumptions’, Ericsson
[16] R4-040480, ‘Proposal for changes to the wind-up test.’ Nokia.
[17] R4-040478, ‘Downlink power control, wind-up effect test case’. NTT DoCoMo.
[18] R4-051038, ‘Study or Work Item proposal for Outer Loop Power Control (OLPC) convergence speed (Downlink System Level simulations)’,  Top optimized Technologies

[19] RP-050869, ‘Improved Performance Requirements for Outer Loop Power Control (OLPC)’, Top optimized Technologies
[20] R4-060735. “Outer Loop Power Control field testing. Capacity analysis and 
improvement.”, Telefonica, Top Optimized Technologies.
[21] R4-060730, ‘Discussion of proposed modification to 25.133 annex A test case A.5.1‘, Nokia

[22] “Impact of Multipath Propagation on Downlink Power Control and Network Capacity”, White Paper September 2005, Spirent Communications (http://www.spirentcom.com/documents/4000.pdf#search=%22spirent%20technologies%20outer%20loop%20white%20paper%22, accessed September 2006).
