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Introduction

The purpose of this contribution is to highlight discrepancies observed in a real network implementation regarding the behaviour of the UE in terms of downlink outer loop power control. The contribution describes the issue and provides results from field tests assessing the occurrence of this issue.

Discussion

Statement of the issue

This paper addresses issues in the convergence of the outer loop power control in the UE as a function of the BLER target configured by the network. Once a transport channel is configured with a given BLER target, the BLER on this transport channel measured over an appropriate period of time should be close to the BLER target given that it has CRC (non-zero TF) transmitted frequently. Field measurements show that this is not the case for certain values of BLER targets on a number of UE implementations. This contribution is particularly focusing on higher BLER targets such as 10% or 20%, which can be considered for the support of packet services.

Section 8.8 in [1] contains test cases, which are aiming at ensuring that the power control converges correctly. These tests are performed at 1% BLER target apart from initial convergence tests 3 and 4 in section 8.8.2 which are performed at 10% BLER target. But the initial convergence of BLER is not tested in the tests in section 8.8.2. Hence the specifications are particularly focusing at checking the outer loop power control behavior at the 1% BLER typical operating point. Vodafone is highlighting here that for higher BLER values many UE do not behave correctly. 

Description of the field tests

Field tests were performed to characterise the downlink BLER behaviour for different UE implementations under the following conditions:

· Tests were performed on a number of packet switched radio bearers for different BLER target values in various radio conditions.

· Downlink minimum transmit power was set to the lowest allowed value in order to eliminate effects in which the power control was “clipped” at the bottom level.

· During the tests, the achieved BLER was measured using a tracing tool by averaging measurements performed with the same UE in given radio conditions, each BLER measurement sample was averaged over several seconds, each BLER measurement result presented in this paper corresponds to an averaging of the samples over several minutes.

· The tests were performed in such a way to ensure that the outer loop power control was based on DTCH (no bias from DCCH). This was verified by checking both DCCH and DTCH BLER in the tests.

· The UE was occasionally in Soft Handover depending on its location but it was verified that the UE did not spend an excessive amount of time in Soft Handover.

· The level of variation of the downlink bit rate is relatively low during these tests, the TFC is not varied frequently. It can be safely assumed that the infrequent changes in TFC are not causing any bias in the outer loop power control convergence.

Field test results

Table 1 provides field tests results in terms of BLER measured for different BLER targets. The convergence results are given for 1% as a typical reference point however the interesting point to note is the convergence for higher BLER targets such as 10% and 20%.

Results are provided for two different UE implementations: UE “A” and UE “B”. The tests were performed on a larger number of UE, the point here is to show one UE implementation (UE “A”) where the convergence works “relatively” well as a reference (in most cases, not all) and show a UE implementation (UE “B”) where the convergence is not working properly at higher BLER.

Table 1: field test BLER measurements for various BLER targets in different environments

	Terminal
	Service
	Environment
	Speed
	BLER target %
	BLER achieved %

	A
	Packet 128
	Urban
	3 kph
	1.0
	1.62

	
	
	
	
	10.0
	8.88

	
	
	
	
	20.0
	15.72

	
	
	Urban
	30 kph
	1.0
	1.44

	
	
	
	
	10.0
	7.88

	
	
	
	
	20.0
	6.43

	
	
	Motorway
	100 kph
	1.0
	3.05

	
	
	
	
	10.0
	8.12

	
	
	
	
	20.0
	0.83

	
	
	
	
	
	

	B
	Packet 128
	Urban
	3 kph
	1.0
	0.36

	
	
	
	
	10.0
	0.73

	
	
	
	
	20.0
	2.2

	
	
	Urban
	30 kph
	1.0
	0.55

	
	
	
	
	10.0
	1.67

	
	
	
	
	
	

	B
	Packet 384
	Urban
	3 kph
	1.0
	1.17

	
	
	
	
	10.0
	6.26

	
	
	
	
	20.0
	7.19

	
	
	Urban
	30 kph
	1.0
	3.94

	
	
	
	
	10.0
	4.36


Interpretation

As could be seen in the above results there are a number of cases where the measured BLER is significantly lower than the BLER target configured for the DTCH in the network. This issue of BLER convergence at high BLER has been observed on a number of different UE implementations. It should be noted though that the issue is not concerning all UE implementations as the same tests performed in the same conditions with certain UE have shown acceptable level of convergence. Occasions in which the achieved BLER was higher than the target can be explained by the downlink power clipping at its maximum.

From an operator point of view, this issue has a noticeable impact on the amount of resources consumed on the downlink, this leads to a misuse of resources impacting the performance of the downlink when the system is loaded. This is a problem in the sense that BLER targets higher than the typical 1% BLER operating point could be used in practise notably for the support of packet radio bearers (relying on RLC retransmissions).

Conclusion

In this paper, Vodafone has raised issues with the convergence of the downlink power control. Vodafone would like to get RAN4 view as to whether this issue could be addressed in the UE performance requirements. In order to avoid confusion, this contribution is not suggesting neither a solution neither a test case for a given release, its purpose is just to trigger discussion as to how could be consolidated the power control performance requirements/tests in RAN4.
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