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7.2
Test of the CTM Receiver’s Performance for Transmission via the PCS 1900 Speech Channels
For this test, a predefined CTM signal that contains a text message of random characters shall be transmitted via the PCS 1900 AMR speech channels, via the PCS 1900 FR speech channel, or via the PCS 1900 AMR Wideband speech channels, respectively. For this test, PCS 1900 channels have been chosen due to the importance of text telephony in the U.S. Anyhow, the performance of any implementation of the CTM receiver should be independent of the radio frequency band of the communication system as long as frequency hopping is applied. 

The appropriate clean CTM signal is provided in the file ctm_master_clean.pcm in the attached zip archive ctm_testing.zip. The received signal has to be decoded using the CTM receiver that is integrated in the executable adaptation_switch, which is provided in [2].


[image: image1.wmf]ctm_master_clean.pcm

PCS 1900

AMR or FR

speech channel

CTM receiver

(

adaptation_switch)

<

received_ctm_signal>

<

decoded_message>


For decoding the received CTM signal, adaptation_switch should be called using the following syntax (a UNIX environment is assumed):

adaptation_switch –ctmin <received_CTM_signal> -textout <decoded_message> \
                  -baudotout /dev/null –baudotin zeros4000.pcm –ctmout /dev/null


<received_CTM_signal> denotes a file with raw PCM data (16 bit signed integer), which represents the signal that has been transmitted via the speech channel.

<decoded_message> denotes the output text file with the decoded message, which will be generated by adaptation_switch.

The decoded text message has to be analyzed in order to determine the number of character errors that have been caused due to the transmission. The character error rate is defined as

                          number_of_all_errors
character_error_rate = ---------------------------
                        length_of_reference_text


number_of_all_errors = number_of_deleted_characters +
                       number_of_inserted_characters +
                       number_of_replaced_characters


A tool “ctm_score” for the calculation of the character error rate is provided in the attachment ctm_score.zip. This zip archive includes the source code of the scoring program as well as a short documentation (provided in the file Readme.txt). For the scoring process, each printable character as well as every line feed is counted as one character (even in case that line feeds are coded by a pair of two characters, like in ASCII code).

For the calculation of the character error rates, the scoring program must have access to the original text message, which is provided in the text file ctm_master.txt in the attached zip archive ctm_testing.zip. The syntax for calling the score program is as follows:

ctm_score ctm_master.txt <decoded_message> <score_output>

<score_output> is a text file generated by ctm_score, which describes the number of character errors, the length of the reference text, as well as the character error rate.

The original text message is as follows:
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END OF TEST FILE

For PCS 1900 AMR speech traffic channels using a Typical Urban channel profile and a speed of the mobile station of 3.0 km/h [4, 5], the following character error rates – or lower values – have to be achieved:

No Frequency Hopping, Full Rate (TCH/AFS):

	C/I
	AMR mode (kbit/s)

	
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	12 dB
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.1 %
	0.1 %
	0.1 %
	0.1 %

	10 dB
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.5 %

	8 dB
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	1.0 %

	6 dB
	1.5 %
	1.5 %
	1.5 %
	1.5 %
	1.5 %
	1.5 %
	--
	--


Ideal Frequency Hopping, Full Rate (TCH/AFS):

	C/I
	AMR mode (kbit/s)

	
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95
	10.2
	12.2

	6 dB
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.2 %
	0.2 %
	0.2 %
	0.2 %

	4 dB
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	--
	--


No Frequency Hopping, Half Rate (TCH/AHS):

	C/I
	AMR mode (kbit/s)

	
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95

	12 dB
	0.75 %
	0.75 %
	0.75 %
	0.75 %
	0.5 %
	0.5 %

	10 dB
	1.5 %
	1.5 %
	1.5 %
	1.5 %
	1.5 %
	1.5 %


Ideal Frequency Hopping, Half Rate (TCH/AHS):

	C/I
	AMR mode (kbit/s)

	
	4.75
	5.15
	5.9
	6.7
	7.4
	7.95

	10 dB
	0.5 %
	0.5 %
	0.5 %
	0.5 %
	0.2 %
	0.2 %


For the PCS 1900 Full Rate speech traffic channel using a Typical Urban channel profile and a speed of the mobile station of 3.0 km/h [4, 5], the following character error rates – or lower values – have to be achieved:

No Frequency Hopping, Full Rate (TCH/FS):

	C/I
	no frequency hopping
	ideal frequency hopping

	14 dB
	0.1 %
	0.1 %

	12 dB
	0.5 %
	0.2 %

	10 dB
	1.0 %
	0.2 %

	8 dB
	--
	0.5 %


For PCS 1900 AMR Wideband speech traffic channels using a Typical Urban channel profile and a speed of the mobile station of  3.0 km/h, the following character error rates – or lower values – have to be achieved:

No Frequency Hopping, Full Rate:
	C/I
	AMR WB mode (kbit/s)

	
	6.60
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85

	14 dB
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	0.1 %

	12 dB
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	0.5 %
	0.5 %

	10 dB
	0.5 %
	0.5 %
	1.0 %
	1.0 %
	2.0 %
	4.0 %
	4.0 %

	8 dB
	1.0 %
	1.0 %
	2.0 %
	4.0 %
	--
	--
	--


Ideal Frequency Hopping, Full Rate:
	C/I
	AMR WB mode (kbit/s)

	
	6.60
	8.85
	12.65
	14.25
	15.85
	18.25
	19.85

	12 dB
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	0.1 %

	10 dB
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	0.1 %
	1.0 %
	1.0 %

	8 dB
	0.1 %
	0.1 %
	0.1 %
	0.5 %
	1.0 %
	--
	--

	6 dB
	0.1 %
	0.1 %
	0.5 %
	4.0 %
	--
	--
	--

	4 dB
	0.2 %
	0.2 %
	--
	--
	--
	--
	--
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