3

3GPP TSG-RAN5 #40Bis
                                                         Tdoc (
R5-084069
Sophia Antipolis, France

6 – 9 October 2008

Agenda Item:
3.3.2 – TS 36.521-1 Tx Requirements
Source: 
Agilent Technologies

Title: 
LTE-RF Investigation of E-UTRA-TDD Frequency Error test case applicability
Document for:
Discussion and Approval

______________________________________________________________________

1
Introduction

This document is an investigation study for the LTE-RF Frequency Error test case applicability for E-UTRA-TDD branch of the test case.
2
Investigation summary

In this document we analyze the different sections of the Frequency Error test case which has been written originally mainly with FDD input. The purpose of this exercise is to verify whether the test description of the frequency error test case can be used as it is for both E-UTRA-FDD and E-UTRA-TDD branches or if some modifications are needed for E-UTRA-TDD.

Test purpose: The current description of the test purpose can apply for both FDD and TDD as it is.

Test applicability: The current description of the test applicability (test case applies to all types of E-UTRA UE release 8 and forward) can apply for both FDD and TDD. TS 36.521-2 will explain the applicability for the two branches FDD and TDD. In summary, if the UE supports E-UTRA-FDD the test case is recommended (R), and if the UE supports E-UTRA-TDD the test case is also recommended (R). To meet the validation requirements from certification bodies then there is a need to uniquely reference the FDD and TDD branch of common FDD and TDD test cases. The FDD and TDD branches of common FDD and TDD test cases can be referenced by amending a "FDD" or "TDD" suffix to the test case clause nunber. For frequency error test case 6.5.1 the FDD and TDD branches can be identified by "6.5.1 FDD" and "6.5.1 TDD”.
Minimum conformance requirements: The current description of minimum conformance requirements apply for both FDD and TDD as it is.
Now let’s analyze the Test Description:
Initial Condition: 
The same initial conditions apply for both FDD and TDD. Normal, TL/VL, TL/VH, TH/VL, TH/VH, vibration (not applicable if UE is specified to be without vibration sensitive components); as specified in TS 36.508 subclause 4.1
Phase stability will vary with temperature therefore is important to test frequency error at normal and extreme temperature conditions. Even high stable oscillators will have phase drifts and they are sensitive to temperature.  

Test frequency and channel bandwidths approach agreed by RAN5-RF can apply for both FDD and TDD. The reference TS 36.508 subclause 4.3.1 includes both FDD and TDD.

Initial conditions steps to reach the measurement state are the same for FDD and TDD. Parameter settings for the cell are described in TS 36.508 and the same reference for cell parameter settings can apply as long as subclause 4.4.3 will cover both FDD and TDD variances.
Downlink cell power level will need to be set to a lower level than the setup conditions (most likely to be the refsens power level) for both FDD and TDD. For the frequency error test case, the UE transmitter needs track to the RF carrier frequency received from the E-Node B. The received signal power level will influence the sync precision and the test case will need to make sure the UE can work well far way from E-Node B.

The UE’s measurement state is the same for FDD and TDD, that’s UE is in State 4 according to TS 36.508 clause 4.5.1 and receiving payload data from the SS. 

Test procedure: 
Power control procedures and parameters are different between FDD and TDD; however, the general approach of using power control to drive the UE at its max output power can be applied to both FDD and TDD.
Annex E: The generated reference signals for these two frame structures FDD and TDD will be different, each reference signal should confirm to its own specification. However, the same general Annex E algorithm can be used for both FDD and TDD; therefore there are no differences in the test procedure.
Message contents: The message contents details are described in TS 36.508 subclause 4.6. As long as subclause 4.6 covers both FDD and TDD the current description of the message contents can apply for both FDD and TDD. 

Test requirements: The description of the Test requirements is the same for FDD and TDD as the same test tolerance can be applied to the minimum requirements.
Conclusion and Proposal
This document is an investigation study of the LTE-RF Frequency Error test case applicability for LTE-TDD branch. After analyzing all the sections of the test case we have verified that the test description can apply for both FDD and TDD without modifications.

It’s proposed to include these findings in current draft of TS 36.521-1 in the editor’s note section of the test case as proposed in document R5-084070 which is included below for convenience:
<<< START MODIFICATIONS >>>
6.5
Transmit signal quality

Editor’s note: The test cases for Frequency error, EVM, IQ-component and In-band emission are incomplete. The following aspects are either missing or not yet determined:
FDD  aspects  missing or not yet determined:
· The Core requirements for In-band emission are undefined

· Reference Measurement Channels are undefined

· The fixed power allocation for the RB(s) is undefined

·  The UE call setup details are undefined

· The details on how to move from the different meas points are undefined

· The Test system uncertainties and test tolerance applicable to this test are not confirmed

· Global In-Channel Tx-Test is not complete
· Measurement points (test vectors) are missing
· Downlink Cell power levels for the frequency error test procedure are not defined
· Test case is not complete for FDD

TDD aspects missing or not yet determined:
· Test case is not complete for TDD

· Test description section needs to be verified or modified (if necessary) for TDD applicability 

· The frequency test case description has been verified to apply for both FDD and TDD exactly as it is: 

<<< END MODIFICATIONS >>>
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