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6.7.2
Error Vector Magnitude

6.7.2.1
Definition and applicability

The Error Vector Magnitude is a measure of the difference between the theoretical waveform and a modified version of the measured waveform. This difference is called the error vector. The measured waveform is modified by first passing it through a matched Root Raised Cosine filter with bandwidth 3.84 MHz and roll-off =0.22. The waveform is then further modified by selecting the frequency, absolute phase, absolute amplitude and chip clock timing so as to minimise the error vector. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference signal power expressed as a %. The measurement interval is one power control group (timeslot). 

6.7.2.2
Conformance Requirement 

The Error Vector Magnitude shall be less than 17.5%

6.7.2.3
Test Purpose 

To verify that the Error Vector Magnitude is within the limit specified in 6.7.2.2

6.7.2.4
Method of Test

Refer to annex B for a functional block diagram of the test set-up.

1)
Connect the base station RF output port to the modulation analyzer with root raised cosine filter function.

2)
Set the base station to transmit a signal modulated with PCCPCH on the main path only. Total power at the RF output port shall be Pmax-3dB and Pmax-18dB.

3)
Trigger the test equipment from the system time reference signal from the base station.
<Editor's note: Precise definition of "Triggering signal" shall be needed.>

4. Measure the Error Vector Magnitude as defined in 6.7.2.1.

5. If the base station supports STTD or TxAA, repeat steps 1 through 4 with the diversity path (antenna connector 2) enabled instead of the main path.
6.7.2.5
Test Requirement 

The Error Vector Magnitude measured in 6.7.2.4 step 4 shall meet the limit specified in 6.7.2.2
6.7.3
Peak Code Domain Error

6.7.3.1
Definition and applicability

The Peak Code Domain Error is computed by projecting the power of the error vector (as defined in 6.7.2) onto the code domain at a specific spreading factor. The Code Domain Error for every code in the domain is defined as the ratio of the mean power of the projection onto that code, to the mean power of the composite reference waveform. This ratio is expressed in dB. The Peak Code Domain Error is defined as the maximum value for the Code Domain Error for all codes. The measurement interval is one power control group (timeslot).

6.7.3.2
Conformance requirement

The peak code domain error shall not exceed -33 dB at spreading factor 256.
6.7.3.3
Test Purpose 

To verify that the Error Vector Magnitude is within the limit specified in 6.7.3.2
6.7.3.4
Method of test

6.7.3.4.1
Initial conditions

1)
Connect the measurement equipment to the BS antenna connector as shown in annex B. For non-transmit diversity modes, connect the antenna connector as shown in Figure B.2. If  STTD or TxAA is supported by the BS, connect both antenna connectors as shown in Figure B.7.
2)
Channel configuration defined in subclause 6.1.1.3 Test model 3 shall be used.
<Suggested Editor’s Note: Changes to Test model 3 for TD tests are ffs>
3)
Set BS frequency.

4)
Start BS transmission

6.7.3.4.2
Procedure

1)
Set power as defined in subclause 6.1.1.3 Test model 3 for each code channel.

2)
Measure Peak code domain error.

6.7.3.5
Test requirement

Peak code domain error shall meet the requirement as specified in subclause 6.7.3.2.

[…]

B.1.6
EVM measurement
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Figure B.6: Measuring system Set-up for EVM test
B.1.7
Peak code domain error for the transmit diversity modes




Figure B.7: Measuring system Set-up for peak code domain error measurements 
for transmit diversity modes































































TX 2











Code domain analyser





BS under test TX





TX 1








_997805625.doc
How to create a CR
Michael Sanders, 3GPP support team, (last updated 2/09/99)

1)
Open the CR cover sheet with MS Word 97. The lastest version of the CR coversheet can be found at:


ftp://ftp.3gpp.org/information/3gCRF-??.DOC


2)
Fill out all areas that are relevant on the CR cover sheet - only the areas that have yellow shading shall be filled out. See Annex A of these instructions for further detail. 


3)
Open the specification to which you wish to make a change. It is very IMPORTANT  to ensure that you are using the latest version of the specification to make the change. The latest versions of all approved 3G specifications is located at:


for the 3GPP:  ftp://ftp.3gpp.org/specifications/      for SMG: http://docbox.etsi.org/tech-org/document/smg/specs

Do a "save as" using a file name related to the tdoc number (e.g. T3-99123.DOC).

4)
If the formatting looks incorrect (most easily noticed by the fact that there is no space between paragraphs), it may be because you do not have the correct document sheet in your MS Word style directory. All 3GPP specification use the style sheet 3GPP_70.DOT. This can be downloaded from:



ftp://ftp.3gpp.org/information/3gpp_70.dot

5)
Go to the beginning of the heading of the first subclause which you want to change. Press <CTRL><SHIFT><HOME> to select everything before that point and delete it.


6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications
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