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Introduction
Since the last meeting of RAN WG4 there has been significant off-line discussion between delegates of T1/RF and RAN WG4 towards resolving the problem of calculating realistic test tolerances to be applied to the cell re-selection test case. The discussion has been in two distinct areas:

1. Clarifications of the guidelines to be used when choosing which test parameters are to be optimised.

2. Development of an error analysis model that can be used to check that when the known test system uncertainties are applied, the guidelines are met.

The first item is the primary responsibility of RAN WG4 and the second is the primary responsibility of T-WG1/RF. However, it is only through the process of developing the error model that specific questions regarding trade-offs between different parameters arise, and so the process of developing the guidelines and the error model has proven to be somewhat iterative. But in this way, the guidelines can be kept to a minimum.

The original guidelines

During meeting #25, RAN WG4 provided the first general set of guidelines to T1/RF in R4-021628. These can be summarized as follows:

In order for the test cases of TS34.121 to meet the general requirements and test requirements defined in TS25.133 RAN4 proposes that the following principles are taken into account when the T1/RF includes test tolerances to the RRM test cases.

1. Maintain the minimum Ec/Io levels of the cells involved in the actual testing e.g. cell reselection process or event triggered reporting process at least as high as in the original test case of TS25.133. This may mean that the Îor/Ioc, CPICH Ec/Ior and SCH Ec/Ior levels of all the cells of the test case are adjusted more than the actual test tolerance because when more cells are on one carrier frequency the test tolerance will affect the test case more. 

2. Maintain the Ec/Io difference of the cells at least as large as defined by the test case of TS25.133
RAN4 would now like add that

3. Relative Ec/Ior levels of different channels e.g. SCH and CPICH should be maintained as close to the original as possible. The level of OCNS may be adjusted if necessary.

4. RAN4 test cases should be kept as close to the original ones as possible

5. Interfering cells should not be set higher (in terms of Ec/Io levels) than defined by the RAN4 test cases but on the other hand interfering cells should also be kept as close to the original level as possible

The guidelines used to develop the solution in T1R030084 (CR in T1R030082)

Without going into the detail of the intervening period, the guidelines that were actually used to generate a specific solution for cell re-selection were as follows:

A
The CPICH_Ec/Io of the critical cells shall not be less than stated in 25.133.

A2
The difference between the CPICH_Ec/Io of the critical cells shall not be less than stated in 25.133. 
(This was not explicitly stated in the solution provided in T1R030084 hence the A2 numbering).

B. The Ec/Ior of all channels on the critical cells (except OCNS) shall not be less than stated in 25.133.

C. The interfering cells’ CPICH_Ec/Io shall not be greater than stated in 25.133.

D. The interfering cells’ CPICH_Ec/Io shall not be less than -24 dB.

Points of agreement

The points where there is thought to be general agreement between the original and used guidelines are as follows:

Guideline 1 is expressed more narrowly in guideline A so as to be specific to the cell re-selection case.

Guideline 2 is expressed more narrowly in guideline A2 so as to be specific to the cell re-selection case.

Guideline 5 is expressed more narrowly in guideline C by limiting it only to the CPICH.

Guideline D was added after the original guidelines were set and has no equivalent in R4-021628.

Action point: Can RAN WG4 confirm if the above points are correct and that the guidelines A, A2, C and D used to develop the solution in T1R030082 are an accurate representation of the current understanding of a subset of what is important for the cell re-selection case.

Points still under discussion

There remain the following outstanding items from the offline discussions and subsequent discussions at T1/RF #28:

Guideline 3 has no direct equivalent in the solution in T1R030082. Guideline B was introduced (originally out of a misunderstanding of guideline 3) in an attempt to maintain Ec/Ior levels so that no channel would be seen to degrade relative to the 25.133 values.

Specific questions for RAN WG4:

1. Should Guideline 4 be dropped since it did not provide any specific guidance that could be used in the development of the solution?

2. Should the relative Ec/Ior ratios on any one cell (guideline 2) be maintained? There is not yet a clear statement as to why relative Ec/Ior ratios are important as distinct from not degrading absolute Ec/Io ratios. The practical consequence of this is explained by considering that if one channel’s Ec/Ior has to increase for any reason (e.g. CPICH), do all the other ratios (except OCNS) have to change by the same amount? E.g. is the ability to demodulate PCCPCH a function only of PCCPCH_Ec/Ior (pr PCCPCH_Ec/Io) or is it related to the Ec/Ior (or Ec/Io) of other channels?

3. Is the real issue behind guideline 2 that it is the Ec/Io that is important rather than the Ec/Ior?
4. Is there an un-stated requirement that the SCH_Ec/Io ratio be controlled, e.g. as suggested by some operators, that it not drop below –18 dB and that the difference with the other cell be at least 3 dB?
5. Are there any explicit or implicit requirement not covered here?
6. How good can the best-case CPICH_Ec/Io difference be before the test becomes worthless? Is the current figure of 4.2 dB based on a Îor uncertainty of 0.2 dB acceptable?
Action point: Can RAN WG4 answer the above six questions?
During T1/RF #28 it was decided to speed up the process of concluding this test case and in anticipation that guideline 3 or something similar based on Ec/Io would be confirmed, an alternative solution was developed in T1R030083, which moves all Ec/Ior ratios for each cell by the same amount. It may be possible that this is an acceptable solution.

T1/RF still need to confirm the actual test system uncertainty figures, particularly for Îor prior to submitting a final CR by email approval to the next T plenary in March.

Is it all worth it?

During the time since the last T1/RF and RAN WG4 meetings it has become very apparent that applying test tolerances to RRM tests is a non-trivial subject. It requires that RAN WG4 be able to state, without ambiguity, the priority of the many explicit, and sometimes implicit, parameters defined in the test cases.

Since this is the first RRM case to have received significant scrutiny it is not yet clear how important it is to get the test tolerance issue correct. There are two extreme cases: First, that given the likely test system uncertainties, it would be possible to ignore the issue entirely, and second, assuming those same uncertainties, the purpose of the test is in jeopardy resulting in a test that is useless because it is too easy to pass or one that is useless because it is impossible to pass.

Until the error analysis is complete, it will not be possible to answer the above question on the importance of this issue toward the development of useful conformance tests for RRM. It has already been shown that even a slight degradation in Îor uncertainty from 0.2 dB to 0.3 dB means that it is not possible to keep the interfering CPICH_Ec/Io within the 1 dB defined by guidelines C and D.

Suggested additions to 25.133 to make RRM test development easier
Given the complexity of this issue and the difficulty in concluding the guidelines it would seem pertinent to capture the most important aspects of the guidelines in 25.133 itself, either as a general statement, or as specific guidelines for each test. This information would be the traceable basis for the work of T1/RF and be of additional benefit in the understanding of the mechanisms that are being tested, which may result in more robust product designs.

In addition, it is suggested that the 25.133 tests have added to them the nominal Îor values necessary to implement the test. Although it is possible to generate the Îor of each cell, the process is very complex. For example, to generate Îor1 for the cell re-selection test case, the following formula had to be reverse-engineered from the available figures in 25.133:

Îor1 = 10Log (1 / (1 – (10^( ( CPICH_Ec1/Io – CPICH_Ec1/Ior1) /10 ) +




 10^( ( CPICH_Ec2/Io – CPICH_Ec2/Ior2) /10 ) +10^( ( CPICH_Ec3/Io – CPICH_Ec3/Ior3) /10 ) +




 10^( ( CPICH_Ec4/Io – CPICH_Ec4/Ior4) /10 ) +10^( ( CPICH_Ec5/Io – CPICH_Ec5/Ior5) /10 ) +




 10^( ( CPICH_Ec6/Io – CPICH_Ec6/Ior6) /10 ) ) ) ) + Ioc + CPICH_Ec1/Io – CPICH_Ec1/Ior1
If anyone can provide an easier solution or check this one it would be appreciated! It is no wonder that early attempts to do an error analysis in this context got nowhere fast.

Although it is understandable why Îor was not originally specified, the burden this causes on those trying to understand what is actually going on is considerable. This situation is not helpful in bringing the development of useful RRM tests to a speedy resolution. If the Îor values had been the starting point of the test case, then the formulas used to generate the required composite ratios and the error analysis would have been simplicity itself, as seen in the formulas of the third page of the spreadsheet in T1R030084.

Extensions to the test cases

As a final point, since RRM is such a critical area for the performance of the system, it would not seem unreasonable that T1/RF should feel free to extend the scope of some RRM tests beyond what is specified in 25.133.This would obviously require a proper understanding of the underlying behaviours and consultation with RAN WG4. But it is only once broader groups than the experts in RAN WG4 have acquired this knowledge that the completeness of the RRM specifications can be fully scrutinized and seen to be a robust design that will allow successful operation in real network conditions.

Conclusions

Although progress is being made, it is proving very costly in time, and given the number of test cases that remain to be completed, a more efficient process needs to be found that the one being used just now. An ad hoc meeting specifically aimed at addressing RRM test may be one way forward.




