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1. Introduction

This document provides some information on RRM issues in core specification TS 25.133 for T1/RF, which has asked guidance on RRM conformance testing issues from RAN WG4. 

First the structure of TS 25.133 is shortly explained and some additional information on certain parameters, which are widely used within TS 25.133, are given. In addition some additional advises for T1/RF are given. Finally some clarification on the chosen Io levels for the tests in TS 25.133 are given.

It is our intention to present this document also in RRM joint meeting with T1/RF and before doing so we would like to welcome comments from other RAN WG4 delegates on the issues presented in this document.

2. Structure of TS 25.133

TS25.133 specifies both general performance requirements and test cases in principle for different UE measurements. The general performance requirements are specified in Sections 4 to 9 and the test cases in Appendix A.

The general performance requirements define measurement accuracy, time domain constraints for different measurements and the measurement capability of UE e.g. capability in terms of how many different measurements the UE shall be able to perform in parallel. 

Section 4 defines UE behaviour in idle mode, e.g. what kind of physical layer criteria affect cell reselection in UTRA and inter-RAT reselection. It should also be noted that due to the nature of radio environment RAN WG4 has set some additional limitations to the parameters ranges provided by signalling layer.

Section 5 defines UE behaviour in RRC connected and it contains requirements for the mobility procedures such as handover and cell reselection.

Section 6 defines issues related to the RRC connection control from the physical layer point of view.

Section 7 defines UE radio link timing issues.

Section 8 primarily describes UE measurement scheduling and parallel measurement capability in CELL_DCH and CELL_FACH state. The requirements of this section are a basis for the other CELL_DCH and CELL_FACH state measurement requirements of TS 25.133. The section set requirements on L1 filtering to ensure averaging against fading. 

Section 9 defines UE and UTRAN measurement accuracies for all physical layer measurements and the measurement report mapping of the given measurement quantities. The measurement accuracies are defined in AWGN propagation condition.
Section 9 and Section 8 are very closely linked together since the accuracy of measurement and time allowed for performing the measurement can be seen as each other's side conditions. 

Appendix A, which is a normative appendix, follows the structure of Sections 4 to 9. It defines several test cases for verifying the measurement accuracy and correct behaviour of the UE as set the general requirements of Sections 4 to 9. Most of the test cases in Sections A.4 to A.8 test the algorithms of the UE but at the same time they also test the measurement accuracy of the UE at different Ec/Io levels. Several test cases have been created in order to verify different parts of the general requirements. In some of the test cases fading propagation condition is used in order to ensure that a proper L1 filtering against fading has been implemented in the UE. However, since fading propagation condition causes significant variation to received signal and thereby also to measurement result, AWGN channel is typically used in the test cases.  A lot tighter limits could also be set for a test case when AWGN propagation condition is applied.

The test cases in Section A.9 then verify the required measurement accuracies on different Io levels.

3. reference for RRM conformance tests

Since TS 25.133 lists general requirements in Sections 4 to 9 it has been unclear for T1/RF whether they should generate tests for these general requirements. An answer to this question can be found in Annex A, in which RAN WG4 has defined test parameters to cover general requirements. As explained in Annex A the purpose of the Annex A is as follows.

---------- Excerpt from 25.133 Annex A -------------

A.1
Purpose of Annex

This Annex specifies test specific parameters for some of the functional requirements in chapters 4 to 9. The tests provide additional information to how the requirements should be interpreted for the purpose of conformance testing. The tests in this Annex are described such that one functional requirement may be tested in one or several test and one test may verify several requirements. Some requirements may lack a test.

------------------------------------------------------------------

Thus it is our understanding that T1/RF should follow closely the Annex A of TS 25.133 for the purpose of RRM conformance testing and they do not need to generate any new tests from the general requirement parts of the TS 25.133.

4. Additional clarification

In this section some additional clarification on issues that are important for T1/RF to understand are given.

4.1 Side conditions for UE measurements

For each UE measurement requirement some side conditions are given under which the accuracy requirements are valid. As an example following side conditions are defined for intra frequency CPICH Ec/Io relative accuracy requirement:

CPICH_RSCP1,2|dBm ( -114 dBm.
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RAN WG4 has not fixed Io levels for test cases specified in Annex A of TS 25.133 but instead the range for Io level has been given. If T1/RF would like to perform conformance tests with many Io levels then it is kindly reminded for T1/RF to take the related side conditions into account. Whenever needed RAN WG4 provides its full support for T1/RF to understand these side conditions.

4.2 CPICH_Ec/Io

CPICH_Ec/Io value has been specified for many test cases in Annex A of TS 25.133. It should be noted that CPICH_Ec/Io level is not the settable parameter itself but it is always calculated from the other test parameters. Calculation is done for information purposes since many of the RRM requirements are related directly to measured CPICH_Ec/Io value.

Equations how to calculate the CPICH_Ec/Io are given in TR 25.942, Section 13 [1]. There equations are given for PCCPCH_Ec/Io but it is very straightforward to change them to be valid for CPICH_Ec/Io. As an example following equations can be found in [1]. 

------------------------------ Excerpt from [1] --------------------

If the power received from cell 1 and cell 2 are 
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and:
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-------------------------------------------------------------------------

5. Testing with Different dynamic range

Test cases in Annex A.9 specify ranges for Io unlike test cases in Annexes A.4 to A.8 in which Io level is fixed by freezing Ioc levels. Due to unspecified Io levels in Annex A.9 the question on how many Io levels needs to be tested has been raised in T1/RF.

Firstly we would like to explain why RAN WG4, in our opinion, has taken two different methods in specifying Io levels for these tests. Namely, tests are testing algorithms inside the UE in Annexes A.4 to A.8. These algorithms utilize some measurements results and the output of the algorithm is not dependent on the absolute Io levels but more on Ec/Io level. Thus there is no need to have tests with several Io levels.

On the other hand, tests in Annex A.9 are testing measurement capabilities of UE that are dependent on absolute Io levels. Due to this range for Io level has been specified and tests should be performed with different Io levels. It is our understanding that choosing the Io levels for conformance tests can be done by T1/RF keeping in mind the related side conditions though.

On the number of tested Io levels in tests cases of Annex A.9, we count on T1/RF experience that they are capable of choosing a proper amount of testing while stressing the UE implementation properly and keeping the number of tests reasonable.
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