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1 Introduction

This document aims to discuss on the necessity of vibration test requirement in E-UTRA, analyses the need for vibration requirement at the present time, and makes a proposal to the initial conditions of Transmit Signal Quality test cases in the current version of TS 36.521-1. 

2 Background
In RAN5#40bis, document R5-084319 [1] contained a proposal for Frequency Error test case, which as part of the contribution introduced vibration condition that is based on TS 34.121-1 [2] TC5.3 requirements.  The necessity of the vibration requirement in LTE was initially discussed in the meeting, without any reach of agreement at that stage. Hence, the requirement was left in brackets for further agreement.
In TS 34.121-1 [2] vibration is only a requirement in the frequency error test case, but TS 36.521-1 [2] includes it also in all the Transmit Modulation test cases. At start, it should be discussed whether Transmit Modulation cases’ initial conditions have been meant to include vibration requirements, because all of them refer to Frequency Error in their initial conditions. 
The annex describing vibration details (G.2.3) in TS 34.121-1 [2] has been there since the version 1.2.0 [3] in 1999. It is not clear where the requirement originally was taken into the specification, since there is no documentation found from it. The impression is that it was taken from GSM specifications, because it took till 2001 until the test conditions were updated to include vibration as part of test case 5.3 Frequency Error, in TS 34.121-1 v3.5.0 [4]. This was part of a compilation in document T1-010148 [5].
In 2007, based on document R5-071323 [6], vibration requirement was updated to be conditional with a declaration from the UE manufacturer saying “UE does not have vibration sensitive components.” This same procedure is used in GSM specifications.

Initially in 90’s, the main concern why vibration was originally included in GSM was the oscillators, and their sensitivity to vibration. At the present time, when the oscillators have been integrated into ICs and the only oscillator outside being the chrystal (this should be implementation design independent), they are stable against vibration in the RF (when the TX requirements are passed otherwise). This was also part of the main argument in R5-071323 [6] which stated “since the early millennium the component technology has reached a size scale (as one) and a quality stage where the sensitivity to vibration is understood and controlled as part of the development phase.” 
3 UE Reference Frequency Generation
There are two different critical components in UE reference frequency generation that are described below and found in the general block diagram showing the critical components.
Voltage Controlled Oscillator (VCO)
In older implementations voltage controlled oscillator (VCO) was build on printed wiring board (PWB) using discrete components and it was sensitive to board vibration. New designs have integrated VCO in transceiver ASIC and they are much more robust against vibration.

Chrystal Oscillator
Crystal oscillator implementation is either a complete oscillator in an integrated module, or a separate crystal on PWB and active oscillator part in transceiver ASIC. In both cases, the implementation is more robust against vibration than old designs using discrete components on PWB.

[image: image1]
4 Summary and Proposal

Based on the conditional update [6] that was done for TS 34.121-1 [2], in 2007, and with the findings in UE reference frequency generation with vibration sensitive components, the vibration requirement is no longer seen as necessary to be part of E-UTRA specifications. 

Therefore, the proposal is to remove the requirement from the current draft of TS 36.521-1 and incorporate the changes made in the end of this document.
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6.5.1
Frequency Error 

6.5.1.1

Test purpose

This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.

Receiver:  to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.

Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.  

6.5.1.2

Test applicability

This test case applies to all types of E-UTRA UE release 8 and forward.
6.5.1.3

Minimum conformance requirements

The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one sub-frame (1ms) compared to the carrier frequency received from the E-UTRA Node B.

The normative reference for this requirement is TS 36.101 clause 6.5.1

6.5.1.4

Test description

6.5.1.4.1
Initial condition

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as specified in TS 36.508 [7] subclause 4.1

Frequencies to be tested: low range, mid range, high range; as specified in TS 36.508 [7] subclause 4.3.1.

Channel bandwidths to be tested: lowest, 5 MHz, and highest channel bandwidth, as specified in TS 36.508 [7] subclause 4.3.1.
1. Connect the SS to the UE to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A1.

2. The parameter settings for the cell are set up according to TS 36.508[7] subclause [4.4.3].
3. Downlink signals are initially set up according to [Annex C.2].

4. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 6.5.1.4.3.

6.5.1.4.2
Test procedure
1. Cell downlink power levels are set according to [FFS low power level]

2. Send continuous uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum output power

3. Measure the Frequency Error using Global In-Channel Tx-Test (Annex E)
6.5.1.4.3
Message contents
Message contents are according to TS 36.508 [7] subclause 4.6.

[End of Modifications]
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