
INx Codec Bandwidth Calculations

VoIP Bandwidth Savings with NOP
Notes: The calculations below show the line utilisation when using WTL's NOP (Network Optimisation Protocol). 

The calculations have been done for a variety of voice codecs. There are also two different silence treatments possible and these are shown for each codec. 

In order to reduce the amount of overhead some H323 equipment is set up to send 2 voice samples per IP packet. This increases delay and has not been included in this comparison.

The calculations have been done assuming the bandwidth of one E1 line is available

The last but one line shows the precise compression ration that is achieved (compared to regular TDM traffic). The final line shows the MOS score achieved in testing (where known)

No. of packets per second = Ir

IP packet rate = 33.3

IP overhead for each packet (bytes) H323 = 40 Made up of 20 bytes IP header, 8 bytes UDP and 12 bytes RTP. Ethernet header stripped by most routers.

IP overhead for each packet (bytes) NOP = 29 Made up of 20 bytes IP header, 8 bytes UDP and 1 byte NOP Message Type. Ethernet header stripped by most routers.

Voice packets per second (minimum delay) = Vmin

G729a = 100 G729 Voice samples normally 10mS long, therefore 100 generated per second

All other algorithms (default) = 33.3 Other Codec voice samples normally 30mS long, therefore 33.3 generated per second

Voice packets per second (ignoring delay) = Vr

G729a = 16.66666667 If delay is ignored then H323 may carry multiple samples in a single packet

All other algorithms (default) = 16.66666667

Voice packet size (bytes) = Sv
G723.1 (5.3Kbps) = 20

G723.1 (6.3Kbps) = 24

G729a = 10

G711 = 240

Minimum voice sample length (mS) = Mv

G723.1 = 30

G729a = 10

Length of voice sample period per packet (mS) = Ns The longer the sample period, the more efficient H323 will be, however, the trade off is extra delay. NOP always has 30mS delay

Typical = 60 Enter sample length being used by the H323 equipment here

Number of voice samples per packet (Ns/Mv) = Nv

G723.1 = 2

G729a = 6

Silence packet size (bytes) = Ss

G723.1 (5.3Kbps) no silence pkt = 0

G723.1 (5.3Kbps) = 4

G723.1 (6.3Kbps) = 4

G729a = 2

NOP micro header overhead (bytes) = Om

= 4

Voice/Silence ratio = r Set up recommended Set up recommended

VAD (Voice Activity Detection) active = 0.5 by WTL for bandwidth saving by WTL as Toll Quality

VAD inactive = 1

NOP H323 NOP H323 NOP H323 NOP H323 NOP H323 NOP H323 NOP H323

The Calculations G.723.1 (5.3Kbps) with 

VAD & no silence pkts

G.723.1 (5.3Kbps) with 

VAD & no silence pkts

G.723.1 (5.3Kbps) 

with VAD

G.723.1 (5.3Kbps) with 

VAD + silence pkt

G.723.1 (5.3Kbps) 

without VAD

G.723.1 (5.3Kbps) 

without VAD

G.723.1 (6.3Kbps) 

with VAD

G.723.1 (6.3Kbps) 

with VAD

G.723.1 (6.3Kbps) 

without VAD

G.723.1 (6.3Kbps) 

without VAD

G.729a (8Kbps) 

with VAD

G.729a (8Kbps) 

with VAD

G.729a (8Kbps) 

without VAD

G.729a (8Kbps) 

without VAD

IP packet rate - Ir = 33.3 33.30 33.30 33.30 33.30 33.30 33.30 33.30 33.30 33.30 33.30 33.30 33.30 33.30 33.30

IP overhead per second - Oh (H323) = 40*Ir

IP overhead per second - On (NOP) = 29*Ir 965.70 965.70 965.70 965.70 965.70 965.70

Remember IP overhead on every voice packet for H323, many voice packets per IP overhead for NOP

Therefore, Packet size must be calculated for both cases

Average voice packet size - Ph (bytes) H323 = Nv*(r*Sv + (1-r)*Ss) + Oh 60.00 72.00 88.00 76.00 96.00 84.00 132.00

Average voice packet size - Pn (bytes) NOP = (r*Sv + (1-r)*Ss) + Om 14.00 16.00 24.00 18.00 28.00 10.00 14.00

Average Bandwidth per voice call - B (bits per second) = P*Vr*8 or P*Vmin*8 3729.60 8000.00 4262.40 9600.00 6393.60 11733.33 4795.20 10133.33 7459.20 12800.00 8000.00 11200.00 11200.00 17600.00

Network Bandwidth - W (E1: 30 x 64Kbps) 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00 1920000.00

Maximum no. of voice channels per bandwidth - N = (W-On)/B 513.00 240.00 449.00 200.00 300.00 164.00 401.00 190.00 258.00 150.00 240.00 172.00 172.00 110.00

Total IP packet size - I = N*Pn*(Vmin/Ir)+29 7211.00 7213.00 7229.00 7247.00 7253.00 7236.21 7260.23

If I > 1200 (max. packet size), overhead increases. Only relevant for NOP case

The corrected overhead - Ix = (I/1200+1)*Ir 233.41 233.46 233.90 234.40 234.57 234.10 234.77

O, N will be recalculated

Recalculated On = 29*Ix 6768.75 6770.36 6783.24 6797.72 6802.55 6789.04 6808.37

Recalculated N = (W-O)/B 500.00 438.00 292.00 389.00 250.00 233.00 167.00

The compression ratio - C = N*64000/W 16.67 8.00 14.60 6.67 9.73 5.47 12.97 6.33 8.33 5.00 7.77 5.73 5.57 3.67

MOS Not Available Not Available Not Available Not Available Not Available Not Available Not Available Not Available 4.2 Not Available Not Available Not Available 4 Not Available

Additional Delay = wait for voice sample(s) + transmission time (milli Seconds) 5 30.25 5 30.3 5 30.37 5 30.32 5 30.4 25 50.35 25 50.55

VAD (Voice Activity Detection) is the decision whether to treat speech and silence differently in the encoding process.

 If VAD is on it means that the codec will try to detect silence during the conversation. 

There is then a choice of how that silence should be handled. 

Either no packets are sent at all (lowest bandwidth consumed but gives unnatural experience to listener) or special silence packets may be sent which are then turned into 'comfort noise' at play out.

Calculation assumes a bandwidth of 1 x E1. Change Row  61 to find the capacity at different bandwidths

Calculation has a variable for the length of the H323 sample. The longer the sample, the more may be fitted in a single IP Packet BUT this will increase delay which will make the user experience much worse.
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