3

3GPP TSG RAN WG4#34







R4-050274

Scottsdale, USA, 14th – 18th February 2005
Source:
Vodafone Group, Nokia
Title:
Work plan for improvements to cell re-selection test cases

Agenda Item:
5
Document for:
Discussion
1.
Introduction

During this meeting, RAN WG4 have discussed the need to improve cell re-selection test cases in order to ensure that the UE is performing with a certain robustness in practical network scenarios.  The aim of this document is to try to plan what we need to do and the things that we need some agreement on in order to start this work.

2.
Problem

The document from Vodafone suggested that the amount of variance in different UEs is quite different in different UE implementations. Inconsistency in the variance of measurements between different UEs leads to the fact that the performances are quite different and are likely to cause the following issues:

1) Ssearch: Prevention of needed measurements or cause unnecessary measurements on other frequencies/RATs – potentially preventing necessary re-selection or leading to unnecessary re-selection. Also it is not possible to identify if the UE is obeying the measurement rules for this parameter.

2) Treselection: Either unnecessary re-selection or prevention of cell re-selection depending on how the operator has set this parameter and depending on the UE measurement strategy. Also not possible to identify if the UE is obeying the cell re-selection rule based on this parameter.

3) Qhyst: Very difficult to set this parameter without having some guarantee on the measurement performance of the UE. Also not possible to identify if this parameter is being obeyed correctly by the UE.

4) Qoffset: Again, very difficult to set this parameter correctly. And not possible to identify if it is being obeyed by the UE.

3.
Components that need to be considered

3.1 How to specify requirements?

Due to the fact that the UE in idle mode is allowed to try to conserve its battery as much as possible during a DRX cycle, it would be sensible to allow some freedom of UE implementation. Different UEs may have different requirements in terms of their battery saving strategies, and hence their internal constraints will determine their exact measurement strategies. The main thing that the operator requires is some minimum level of overall measurement and re-selection performance, i.e. some guarantee of the conditions under which it should re-select and the conditions under which it should not re-select to another cell. 

3.2
Testing the absolute performance

The current cell re-selection test case in Annex A of 25.133 is not really a good guarantee of absolute measurement performance (in terms of measurement accuracy and robustness to fading), and only guarantees relative performance between 2 measurements of different cells. However, especially in the inter-frequency and inter-RAT cases, where Sintersearch and SinterRATsearch are used, the UE will start measuring other frequencies or RATs when the measured value of the serving cell is perceived to be below a particular absolute value after averaging. If the measured frequency or RAT has a very high quality it is likely that the UE will re-select. Therefore it is important to have some confidence in the absolute performance of the measurements taken of the serving cell CPICH Ec/No. In order to understand the requirements of the test, we first need to agree what the absolute performance of the UE should be. Both accuracy and robustness in fading conditions need to be considered here.

3.3
Testing the relative performance 

In a practical network scenario there will be some level of fading within the channel received by the UE. As stated in [2], the current cell re-selection test cases do not provide a means to identify how well the UE is managing to mitigate the effects of fading, and how the measurements are being managed in such conditions. There are two mechanisms that have an effect on how fading is mitigated:

1) Absolute performance of both serving cell (see section 3.2) and the absolute measurement performance of the target intra/inter-frequency or inter-RAT cell.

2) The use of a Treselection time greater than zero. 

It is likely that the combination of both of these components gives a particular overall robustness, and in order for the operator to have some confidence of the UE relative measurement performance, it would be beneficial to test this. However in order to perform simulations needed for defining a new test cases, there would probably (in addition to the requirement in section 3.2) need to be some agreements on what the absolute performance of the target cell measurement should be. 

 In order to verify performance both with Treselection set to zero and non-zero, it may be useful to consider both cases separately based on the same measurement performance. 

Use of Qhyst and Qoffset may also be important factors to consider. It may be difficult for the operator to set the parameters with confidence in a real network without having some guarantee of the performance of the UE measurements.

3.4
Cell re-selection types to test

We need to consider which cell re-selection types we would like to test. It would seem reasonable to test inter-frequency and inter-RAT. These in fact are the most sensible in terms of UE outage, battery consumptions and undesired signalling exchange toward the network. However we need to consider also whether we would like to test the intra-frequency cases.

3.3
Different measurement types

Today the cell re-selection decision can be based on CPICH Ec/No or CPICH RSCP. We need to decide if RSCP needs to be measured as well as CPICH Ec/No.

4
Proposed way forward

It is proposed that we do not specifically mandate a UE implementation. Also it is proposed that we do not specify requirements for each component in TS25.133. However it is proposed that we agree some assumptions of minimum performance of the necessary parameters corresponding to the components that need to be tested.

1. Absolute performance: It seems reasonable to have a test based upon some given measurement performance of the serving cell. This would involve setting Sintersearch and SsearchRAT, to a particular value, and the neighbour cell to have a high reception quality. As the serving cell quality drops, the UE would re-select to the target cell. This would enable us to verify that Sintersearch and SsearchRAT are being used correctly by the UE. Clearly some absolute measurement performance assumptions would need to be agreed by the group here, probably including some maximum levels of averaging.

2. Relative performance: it is required to check that the averaging is being performed based on some given requirements. This could generally be applied for all new tests. However, the worst case is where both the serving and neighbour cell measurements are being averaged and compared as is the case for normal cell re-selection. On top of this we need to consider the following parameters:

1) Treselection – we need to decide whether we need to test zero AND non-zero values, or whether we just need to choose one OR the other.

2) Qhyst – we need to decide whether we need to test Qhyst. 

3) Qoffset – we need to decide whether we need to test Qoffset.

3. Channel model
We need to agree which fading channel model or models we want to use for the tests. Obviously we need to have some restriction on the number of tests to be used. 

5
Timescales and work plan

As it is important to get this specified as soon as possible, we should aim to progress this work quickly in coming meetings. Therefore it is proposed that we agree on these points and on how the test cases should be performed by the next meeting. It would be beneficial to use a specific email reflector for this work. The following steps should be taken in order:

1. Agree that performing tests cases is the correct approach.

2. Agree what tests we would like to perform, and how to set parameters to improve test coverage.

3. Agree simulation assumptions in order to develop test cases.

4. Perform some simulations to verify exactly what the required performance and test cases should be, and companies are requested to work on this.

5. Come to a common agreement on the required performance. 

6. Prepare the change requests to TS25.133.
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