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CARRIER POWER TO NOISE POWER SPECTRAL DENSITY AS A RATIO AND A LIMITING REQUIREMENT



INTRODUCTION The term Signal to Noise ratio (S/N), when used in satellite communications engineering, properly refers to the ratio of signal power to noise power at the receiver output. It is sometimes known as the post-detector or destination signal to noise ratio, it is a base-band term. The corresponding ratio at the input to the detector is usually known as the Carrier to Noise Ratio (C/N). The relationship between these two ratios is the processing gain of the receiver, which we might describe as KR. 10 log10



S C = 10 log10 + 10 log10 (K R ) N N



Allowances can also be made for the effects of pre-emphasis or other weightings (e.g. Psophometric weighting which attempts to weight noise performance to the audio response of humans). However, in data communications systems Eb/No (the ratio of the signal energy per bit, to noise energy) is perhaps of greatest interest, particularly when this can be quoted for a certain Bit Error Rate (BER). The facility to quantify the performance of any system without knowledge of the occupied bandwidth accounts for yet another, but most important ratio C/No (the ratio of Carrier power to Noise power spectral density). This ratio is often associated with satellite communications systems. Indeed, knowledge of the required C/No value enables a parametric study for a given satellite communications link and the eventual choice of system values (e.g. antenna gain or receiver noise temperature). The system designer will have the customer's requirements at hand (e.g. analogue voice, high fidelity music, TV, or perhaps digital versions of the former, data etc). Associated with each form of telecommunications is the acceptable (according to the end user) value of S/N. From this, and knowledge of the modulation technique, the C/N value, for acceptable performance, can be found. Thus the designer has a minimum C/No value that applies for the current circumstances. SATELLITE COMMUNICATIONS
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ANALOGUE SYSTEMS For all analogue systems: C = CB



N0



, where B represents the occupied Bandwidth



N



Typical modulation methods are Amplitude Modulation (AM, DSB(sc), SSB), Angle Modulation (FM, PM), some typical schemes are now described in more detail. (a) VOICE COMMUNICATIONS Assuming a telephone quality service, the usual bandwidth (with allowance for guarding) is 4kHz and the normal value of delivered signal to noise is 30dB. SSB The single sideband will occupy 4kHz, there is no processing gain. Now 4kHz corresponds to 36 dBHz and the received signal to noise ratio in the 4kHz must be 30dB. æ C ö çç ÷÷ = (30 + 36 ) = 66 dB N è 0 ø dB PHASE MODULATION Clearly, the modulated signal bandwidth depends on the peak phase modulation of the carrier. If we take a 4kHz baseband signal, when modulated will approximately occupy 10kHz, corresponding to 40dBHz. It may be shown that at this deviation ratio, the processing gain from the receiver is 7.45dB.



æ C ö éS ù çç ÷÷ = ê ú − [k R ] + [B ëN û è N N ø dB æ C ö çç ÷÷ = è N N ø dB



{[30 ] − [7 . 45 ] + [40 ]} =



] 62 . 55 dB



FREQUENCY MODULATION As is widely known, FM systems fail dramatically below threshold. Normally, a system will operate just above threshold with a deviation ratio selected to give the required output signal to noise ratio. It may be shown that for a 30db signal to noise ratio, and a deviation ratio of 4, the corresponding C/N value is 6.2dB (whilst 6.2dB is the theoretical value, a more practical value is 9.5dB). For these values the occupied value of the modulated signal may be taken as 32kHz, which corresponds to 45dBHz. æ C ö ÷÷ çç = è N N ø dB SATELLITE COMMUNICATIONS



{[9 . 5 dB ] + [45



dBHz



]} =



54 . 5 dBHz
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PCM (DATA) MODULATION A PCM voice channel using 64kbps, and assuming a BER of which implies a signal to noise ratio of 9.5dB, requires a of 57.5 dB.



b) BROADCAST (ANALOGUE) TELEVISION Until recently, TV signals were normally sent using analogue techniques. In terrestrial systems the usual mode is vestigial side-band (a form of AM), whereas systems using geosynchronous satellites tend to use FM. According to the WARC 1977 TV standards, a good quality TV picture requires a minimum signal to noise ratio of 45dB for 0.1% of any month (and a minimum of 53dB for 1% of any month) in a base-band bandwidth of about 6MHz (including chrominance and a sound sub-carrier). Now 6MHz corresponds to 67.8dBHz. So an AM system has a requirement of:



æ C çç è N0



AM



ö ÷÷ = 45 + 67 . 8 = 112 . 8 dBHz ø dB



If FM is used, the occupied bandwidth will depend on the required deviation ratio. For example, if the deviation ratio is 3.5, then an acceptable value for the occupied bandwidth is about 30MHz. The WARC state that a carrier to noise of 14dB is required (for 99% of worst month in a bandwidth of 27MHz). æCö the çç ÷÷ is given by: è N0 ødB æ C ö çç ÷÷ N 0 ø dB è



æ C çç è N 0



ö ÷÷ ø



æ éC ù = çç ê ú + è ëN û



= 14



+ 75



(B )ö÷÷ ø



= 89 dBHz



dB



When baseband PAL system I is used, with a deviation ratio of 3.5, the occupied bandwidth is 30MHz and a working signal to noise ratio is 40dB, corresponding to a C/N of about 15dB. Without allowances for Psophometric weightings or emphasis regimes, the æçç C ö÷÷ is given by: è N0 ødB



æ C ö çç ÷÷ è N 0 ø
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=



(15 ) + (75 ) =



90 dBHz



dB



DEPARTMENT OF COMMUNICATION AND ELECTRONIC ENGINEERING



3



DIGITAL SYSTEMS For digital systems;



æ C çç è N 0



ö E ÷÷ = N ø



b



R



D



0



where RD represents the data rate At base-band, one common form of data communications employs bipolar signals, +VS to represent a data one level and -VS to represent a data zero level.. The optimum detector is a matched filter followed by a decision circuit which determines whether a signal is positive or negative. In an optimal arrangement, and assuming Gaussian noise (but no interference), a signal to noise ratio of 11.4 dB results in a B.E.R. of . 1 . 10 − 4 Similarly, a S/N of 12.5dB results in a BER of 1 . 10



−5



More meaningful comparisons can be made using the ratio of signal energy to noise energy. The signal is described by the energy per bit (Eb), whilst noise is described in terms of the single sided noise power spectral density (N0). Values for E b versus BER for different schemes N0 are as shown. Note that value of



Eb is 3dB down on the S/N value. Hence, the value of N0



as previously described
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æ C çç è N 0



ö E ÷÷ = N ø



b



R



C is readily found N0



D



0
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Comparison of Some Digital Modulation Waveforms Table A BER = 1 x 10-4 Waveform



OOK (coherent detector) QAM FSK BPSK (coherent detector) QPSK 8-ary PSK 16-ary PSK 16-ary APK (4-QAM) 32-ary APK (8.QAM) 64-ary APK (16-QAM)



Theoretical (bits per Hz)



Practical (bits per Hz)



1 2 1 1 2 3 4 4 6 8



0.8 1.7



11.4dB 8.4dB



12.5dB 9.5dB



0.8



12.5dB



11.8 dB



0.8



8.4dB



9.4dB



1.9



8.4dB



9.9dB



2.6 2.9 3.1 4.5



11.8dB 16.2dB 13.1dB 17.8dB 22.4dB



12.8dB 17.2dB 13.4dB 18.4dB



Theoretical



æ Eb ö ç ÷ çN ÷ è 0ø



dB



Practical dB



æ Eb ö ç ÷ çN ÷ è 0ø



a



Table A a Discriminator detection.
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CCIR Comparison of Common Modulation Methods Table B System



Amplitude Modulation



Phase Modulation, Coherent c Detection



Phase Modulation, Differentially Coherent Detectionc



Frequency Modulation, Discriminator f Detection



Variant Full-carrier binary double-sideband with envelope detection Double-sideband, Suppressed-carrier Two binary channels in quadrature with differentially coherent detection. Double-sideband, Suppressed-carrier Two binary channels in quadrature with differentially coherent detection. Single-sideband binary, a Suppressed-carrier Vestigial-sideband binary, Suppressed-carrier a with coherent detection Vestigial-sideband binary, Reduced-carrier a with coherent detection Vestigial-sideband binary, Suppressed-carrier 50% AM a with envelope detection



W(dB) 17



b



Bandwidth FB



d



Remarks Simple, wasteful of bandwidth High signal power Fairly complex Tolerant to distortion



10.5



0.5FB



12.8



0.5FB



Fairly simple Fairly sensitive to distortion



10.5



0.05FB



11.3



0.6FB



Complex Loss of low baseband frequencies Fairly complex



11.8



0.6FB



Fairly simple



17.8



0.6FB



Simple, subject to pulse distortion High signal power



Two-level



10.5



FB



Fairly simple, wasteful of bandwidth Tolerant to distortion



Four level Eight level



10.5 13.8



0.5FB 0.333FB



Two-level



11.2



FB



Fairly simple, tolerant to distortion. Complex, economic of bandwidth Sensitive to distortion. Simple, wasteful of bandwidth Fairly tolerant to distortion



Four-level



12.8



0.5FB



Eight-level



16.8



0.333FB



Two-level



13.4



FB



Three-level (duo-binary) Four-level



15.9 20.1



FB 0.5FB



Eight-level



25.5



0.333FB



Two three-level class 1 partial response channels in quadrature 16-level quadrature a Amplitude modulation



13.5



0.5FB



17



0.25FB



e



e



Fairly simple Fairly sensitive to distortion Complex, high signal power Economic of bandwidth Sensitive to distortion. Simple Wasteful of bandwidth Fairly simple Fairly simple High signal power Complex, high signal power Economic of bandwidth Fairly simple Economic of bandwidth Fairly simple Economic of bandwidth Sensitive to distortion.
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Eb dB N0



Method



11.4 8.4 11.9 11.4 8.4 8.4 8.4 10.5 9.3 11.4 11.7 4.5



Unipolar Baseband Bipolar Baseband Full Carrier AM envelope detection Full Carrier AM coherent detection Suppressed Carrier AM coherent detection Phase modulation coherent detection 2 phase Phase modulation coherent detection 4 phase Phase modulation coherent detection 8 phase Phase modulation differential detection 2 phase FM coherent detection FM phase lock loop Phase modulation 4 phaseand Viterbi codingX



Table C



Table giving Eb/No for different Transmission Techniques at a bit error rate of 1.10-4



Required C/No (dBHz)



Data rate (BPS)



49.3 59.3 69.3 79.3 89.3



10k 100k 1M 10M 100M Table D



Carrier to Noise PSD requirements for standard colour TV Required C/N0 for Colour TV



Method



107.8 dBHz 89 dBHz 84.4 dBHz



AM FM Digital Table E
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Appendix to Table B a. The maximum steady-state signal power depends on the shape of the modulating pulses. These figures are therefore based on average power. b. Pe = 10−6 c. All digital phase modulation may be obtained directly by phase modulation or indirectly by methods of amplitude or frequency modulation. d. Reconsideration of the validity of the remarks is desirable. e. The design factor F in this case can be close to the value of 1. This effective reduction in necessary bandwidth is achieved at the expense of a greater number of transmitted levels for a given number of input levels, or equivalently, at a greater value of W for a given error rate. f. The adaptation of analogue frequency radio relay systems for the transmission of digital signals seems feasible at the present time for gross bit rates in the medium capacity range. For frequency shift keying (FSK) the bandwidth given by the relation FD + BR is used by one Administration and includes the peak frequency deviation. x. Half rate convolutional coding and Viterbi coding.



SATELLITE COMMUNICATIONS



DEPARTMENT OF COMMUNICATION AND ELECTRONIC ENGINEERING



8



























des documents recommandant







[image: alt]





Power Supply Noise Reduction 

Mar 1, 2005 - You can find the most recent version at www.designers-guide.org. ... bypass capacitor, Cbyp, is shown along with the decoupling circuit, ... Due to the finite bandwidth of all voltage regulators, their output ... FIGURE 4 Proper bypassi










 


[image: alt]





Theoretical Analysis of the Power Spectral Density for FFT-FBMC 

Sep 8, 2016 - Abstractâ€”Filter-bank multicarrier (FBMC) modulation is appreciated for its spectrum well-localization. However, the drawback of FBMC is the ...










 


[image: alt]





cv carrier aviation power series dbid 29efwl 












 


[image: alt]





To improve Power output 

We can substitute SMA output connector of many kind of TWT. â€¢ Next three pics are Varian, Litton, EEV tube. Page 3. Page 4. Page 5. Page 6. This is tipical ...










 


[image: alt]





more power : less noise - Vance & Hines 

Open plastic cover to gain access to front O2 sensor connector. Unplug ... Remove the complete exhaust system and set aside (Assistance may be required). ... and crafted for maximum performance, a perfect fit, a great sound and unbeatable ...










 


[image: alt]





Giving power to the people 

4â€¢ purchasing power. 5â€¢ apathy. 6â€¢ famine aâ€¢ someone who buys and uses goods or services bâ€¢ a feeling of having no interest in or enthusiasm about anything.










 


[image: alt]





Giving power to the people 

Giving power to the people. Level 3 | Advanced. 1. 1 Pre-reading | Key Vocabulary. Fill the gaps using words from the list below: purchasing power invincible.










 


[image: alt]





HDTMOS E-FETâ„¢ High Density Power FET - Fribotte 

4.0. â€”. Vdc. mV/Â°C. Static Drainâ€“Source Onâ€“Resistance. (Cpk â‰¥ 2.0) (3). (VGS = 10 Vdc, ID = 37.5 ..... Y14.5M, 1982. 2. CONTROLLING DIMENSION: INCH. 3.










 


[image: alt]





Remplacement Sega Dreamcast Power Block (Power Supply) 

26 janv. 2017 - dÃ©charger avant de commencer Ã  travailler.. Retirez la tÃªte blanche broches femelle en serrant la pince et en le tirant doucement Ã  partir de.










 


[image: alt]





POWER TRIM 

Special Tools. 5A-1 ... 110 Amp Fuse Test (Pump Out of Boat) 5A-13 . 20 Amp Fuse Test. 5A-13 .... Gauge reading within specifications, pro- ceed to step 3.










 


[image: alt]





POWER TRIM 

Description ... â€œAUTOâ€� or â€œMANUALâ€� trim operation from the ... operation. Also, allows the operator to manually adjust the drive unit trim angle while underway in.










 


[image: alt]





Hydroelectric power 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/File:Net_electricity_ · generation,_EU-28,_2012_(%C2%B9)_(%25_of_total ...










 


[image: alt]





power screenTM 

Ã‰crans d'urinoir pare-Ã©claboussures pour 30 jours et plus. SpÃ©cifications du produit. Description. Certification. NAFTA certifiÃ©. Couleur/Forme. Bleu, vert, orange, ...










 


[image: alt]





Geothermal power 

Geothermal energy means getting heat from hot rocks underground. â€¢ Hot water comes up out of the ground, and we use the heat to make steam to drive.










 


[image: alt]





Power point 

Jul 10, 2011 - âž¢His successes. âž¢Comparison French text/English translation. 07/10/2011. LB14 ... Le petit Nicolas with SempÃ©. â€¢ 1956 : hired by the Â« Journal ...










 


[image: alt]





Primal Power 

Player's Handbook , DunBeon Mast er's Guide, Mon ster Manual , Primol Power, EllrRRoN. FORGOTHN R eAL-M ...... training; the beast that lurks within them, or the Primal. Beast itself ..... moments toward what might be best for the future. The primal 










 


[image: alt]





Rez Power 

44 Oh, clap your hands,. N.C. q= 160 Driving rock. Bunis. D#unis. G#unis. CHORUS 1 all ye. N.C. peo ple. Bunis. D#unis. G#unis. and shout. F#unis. N.C.. -. E un to. God. B. F# with a voice of tri. C#m7. -. - umph,. E. B woh,. F#. C#m7 with a voice of










 


[image: alt]





Scottish power 

against difference", is now a powerful hegemonic force, which serves this state. ... In the context of these islands now being a 'sales territory' in a globalised, ...










 


[image: alt]





POWER STEERING 

Power Steering Pump and Components. (Exploded View). 8A-2 ..... Cut two hoses (from bulk hose supplied) of suffi- cient length to extend from bottom fittings on ...










 


[image: alt]





power screenTM 

Frais, pomme, tropical, berry, lavende, et melon. Durée de conservation. 3 ans. Conditionnement. Code produit. Description/Contenance. Dilution. PWR-4O-10.










 


[image: alt]





Power Commander 

all the maps are available for download on our website. ..... "user upgradeable" using the supplied USB cable and free downloads at; ...... XJ700 MAXIM. 3. 4302.










 


[image: alt]





more power : less noise - Harley-Davidson Sportster XR1200x by Edo 

MORE POWER : LESS NOISE. Congratulations, you have purchased the finest exhaust .... DESCRIPTION. QTY. 7-50098. Muffler Assy./Baffle Assy., Upper. 1.










 


[image: alt]





Increasing Scientific Power With Statistical Power 

Department of Psychology, University of North Carolina, Chapel Hill, NC 27599 ... A survey of basic ideas in statistical power analysis demonstrates the advantages and ease of ... necessary to have a clear understanding of the concept and its.










 


[image: alt]





POWER STEERING.pdf 

may be caused. 2006 MINI Cooper. 2002-05 STEERING Power Steering - Mini. 2006 MINI Cooper. 2002-05 STEERING Power Steering - Mini. Microsoft ...










 














×
Report CARRIER POWER TO NOISE POWER SPECTRAL DENSITY





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Signe






Email




Mot de passe







 Se souvenir de moi

Vous avez oublié votre mot de passe?




Signe




 Connexion avec Facebook












 

Information

	A propos de nous
	Règles de confidentialité
	TERMES ET CONDITIONS
	AIDE
	DROIT D'AUTEUR
	CONTACT
	Cookie Policy





Droit d'auteur © 2024 P.PDFHALL.COM. Tous droits réservés.








MON COMPTE



	
Ajouter le document

	
de gestion des documents

	
Ajouter le document

	
Signe









BULLETIN



















Follow us

	

Facebook


	

Twitter



















Our partners will collect data and use cookies for ad personalization and measurement. Learn how we and our ad partner Google, collect and use data. Agree & Close



