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1. Introduction

Any practical VBR coding scheme must consider Usage Parameter Control imposed by
the network. In this document one possible method of UPC is first described as information.
Then its implications to VBR coding are discussed.

A demonstration tape is provided which compares VBR and CBR coding.

2. Usage Parameter Control

The following is a brief summary of one of the possible methods of UPC being discussed
in CCITT SG XVIII. Note that the particular values used in this section are only to provide
examples. s

The part of the scheme is more fully described in Annex 3.

Call acceptance

Assuming the maximum available bandwidth of 150 Mbps:

¢ Peak < 1.5Mbps = Call acceptance by considering Mean only
o Peak = 1.5Mbps to 15Mbps = by considering both Mean and Peak
o Peak > 15Mbps = Call acceptance by considering Peak only

Definition of Peak rate

e Ty, = minimum time between the two adjacent cells,

Average rate
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3.

e Ty = time interval selected in such a way that autocorrelation for two adjacent time
intervals T} is small enough,

¢ X; = maximum number of cells during Ty

e it is further suggested that T} is N times the integer multiple of Tp, where possible
values of N is somewhere between 2!° and 2%°.

(i.e., Ty = 280ms to 290sec  if Peak = 1.5Mbps, and
Ty = 28ms to 29sec if Peak = 15Mbps)

Discussions

Averaging window size

It is evident that if the averaging window size, T}, is too small, eg. 1 frame
interval, the advantage of VBR coding should be very limited. Therefore, it is
necessary to clarify the relationship between the window size and the resulting
advantage and to give that information to SG XVIII.

Coding parameter control under UPC

Assume some averaging window size is defined by the network for a particular
peak rate. It is then necessary for a VBR encoder to establish a coding parameter
control scheme that most utilize the VBR nature of the network. Some of the
points are:

o An encoder must keep the actual average bit rate less than the declared
average for the most of the time and save the bit amount for the future.

o Average bitrate monitoring at the encoder may have to use a moving window,
if the timing information of monitoring by the network is not provided.

e The saved bit amount will be lost, if it is not used in the time interval
corresponding to the window size.

In discussing the advantage of VBR coding, a coding parameter control scheme

must consider the above mentioned details. Some guideline is required that all
" the simulation work for VBR coding will surely include a mechanism to meet the

assumed UPC. An example scheme is described in Annex 2 to this document.

CBR coding as a special case of VBR coding
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It is desirable to have a system which include CBR coding as a special case
of VBR coding. Such system will provide flexibility in using ATM networks, in
which the superiority between VBR and CBR may change according to the user
requirement or future network growth.
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End-to-end delay

VBR coding may offer smaller end-to-end delay, and this point, though neglected
in most demonstration tapes, should be properly weighed in evaluating the sub-
jective quality of VBR coded video. Studies are encouraged to reveal the relation-
ship between the delay and the employed VBR coding scheme, putting special
attention on the ratio of Peak to Mean bitrate.

.

4. Conclusion

VBR coding under UPC is discussed, and necessary future study is suggested.

Annex 1

Comparison of the image quality of VBR and CBR
(with a demonstration tape).

Annex 2
An example coding scheme that meets UPC.
Annex 3

D. 1069 “Proposed user-declaring parameters for source traffic characteristics,”
by NTT submitted to CCITT SGXVIIl meeting in Matsuyama (Nov. 26 to Dec.
7, 1990).
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Annex 1 to Document AVC-48

Comparison of the image quality of VBR and CBR
(with a demonstration tape)

SIMULATION CONDITIONS
Average bit rate : 10Mb/s within 0.5 second moving window Without peak bit

rate limitation
Coding algorithm : Odd and even field are coded independently in 2 layered
sub-band coding
% Lover frequency :  VBR: SK3 in MPEGl under GOP=15

(8. 5Nb/s) CBR: RM8 without loop filter
% Higher frequency : VBR: PCH
(0. 5Mb/s) CBR: PCM

The same algorithm is used in VBR and CBR for
higher frequency components. -

Refresh frame : One frame within each 15 frames is coded in intraframe
prediction considering distributive and retrieval
services.

--------------------------------------------------------

. ' ] :
Rec. 601 360x240 .
790x240 v 1Q -—-———-——-47 PCM 4}———|Qstep control 4f—-——- ¥ |
X ¢ '
L ¥ U —
- 360x240 f ' ;
, VBR: SM3 Qstep control X ;
H CBR: RM8 .
10dd field T iiiiceeecccieeemeaneoes ;
 Even fieled -

Fig.1 Block diagram of coding algorithm

RESULT
SNR is shown in Table 1 and the image quality will be demonstrated by VIR
Table 1 SNR of VBR and CBR (dB)
VBR CBR
Flower Lower freq. 35. 18 33. 25
garden Higher freq. 36. 44 36. 44
Total 31. 97 30. 77
-4 -
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Annex 2 to Document AVC-48

An example coding scheme that meets UPC

1. a VBR coder is RM8 based, and its (longterm) average bitrate is controlled through

BOC with a buffer size as an parameter to determine its peak to mean ratio.

2. if B, > k- B, where B, is the current buffer occupancy, B the buffer size, and

0 < k < 1, the following macroblocks are fixed.

3. if B, > p, where p = cell payload length, then a cell is sent with the minimum cell

interval of d.

4. for each stepping widow of the size W, the number of the valid cells is counted, and

if it is greater than T}, then no more cells will be sent until the next stepping window

comes.

5. computer simulation is done with the minimum time interval equivalent to one mac-

roblock.

6. Parameters

e line speed: C = 150.96 Mbps.

o cell length: L = 53 byte.

o cell payload length:'p = 45 byte.
o picture format: CIF ( 396 macroblocks / flame, 29.97 Hz.)
 macroblock interval: Ty =1 / (396 x 29.97 ) = 30 T...

o cellinterval: T, =L/ C.

e average bitrate: V,, = ( Cxp )/ (Lxn),given by n.
o peak bitrate: V, =( Cxp) /(L xd), given by d.

e window size: W, an integer multiple of 30.

e window time: T, = W x T..

e threshold: T4 = W / n.

—_— RMS8 based

| .

f 4 average bitrate

buffer

B

............

.........................
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Annex 3 to Document AVC-48

D. 1069 “Proposed user-declaring parameters for source traffic characteristics"

Intrrrationa) Tolozraph and Talophone Delayed Contribution ¥n. D | lOéﬂ

Consultative Comnitlee

(CCITT)
Period  : 1989-1992 Original : English
Questions : 2,13/XVIII Date : 26 Nov. - 7 Dec., 1990

STUDY GROUP XVIIT - CONTRIBUTION No. [D. V0 6 QA

az=——rrr.am =

SOURCE : NIPPON TCLEGRAPH AND TELEPIHONE CORPORATION (NTT) -
TITLE : PROPOSED USIR-DECLARING PARAMETERS FOR SOURCE TRAFFIC CHARACTERISTICS

»
5

Abgfract - This contribution proposes following lwo points.

(1) Uscr-declaring paramelers for source tféfric characteristics should express
the ccll stream behavior as scen by the ATM layer entitics.

(2) Those parameters should be expressed by four paraméters which are two kinds of
time intcrvals (TO0), (T1) and maximum numbers of cells (X0), (X1) senl on the
same conncction during cach, time interval (TO),(T1), respectively. Thesc

paramcters should be applied commonly to a virtual channel (VC) and a virtual

path (VP).

1. Introduclion

In the section 2.4 of the draft Recommendatlion [.211, it is described that

variable bit rates may be expressed hy two parameters, a peak bit rate (Rp)
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measured over a short period of time (Ts), and a mean bit rate (Rm) measured
over a longer paried of time (T, ). On the elhar hand, in the sccticn 1.1 of the
draft Recommen dation 1.311, it is described that the traffic characleristics used
may include measures that describe peak rate, average rate, burstiness and peak
duralion.

User declaring parameters expréssing source traffic characteristics should be
studied urgently so that they are included in 1992 recommendations which enable
broadband signalling and the usage parameter control.

This contribution proposes specific user-declaring parameters which express

source traffic characteristics as seen in the A1Fllayer.'

2. Proposal

r

2.1 Proposed user-declaring parameters

Proposed‘user~declaring parameters are indicateq in Fig.1. Peak rate should be
expressed by a short time interval (T0) and the muximum number of cells (X0) sent
duriﬁé'the time interval (TO). Average rate should be expressed by a time
interval (T1) and the muximum number of sending cells (X1) during the time
interval (T1). (T0) is normalized by cell sending time interval. (T1) is

ndrmalized by the time interval (TO). These parameters should be applied commonly

to a virtual channel (VC) and a virtuval path (VP).

2.2 Basic concepls

Basic concepts behind the proposal are as follow.

(1) Two kinds of traffic rates, peak rate and average rate, should be expresstd.

(2) Burst lengtlh is expressed indirectly by the average rate. Refer to section 4.2

for detail.

(3) User-declaring parameters should be expressed with deterministic factor, so

that the cell sending control at TE and the usage parameter control in the

nelwork can take place with no ambiguity. (See [11,12])
. -7 -
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3. Discussion L .

There are several rcasons for proposing uscr-declaring parameters to be

expressed by characteristics in the ATM layer.

3.1 Reasons for proposed parameters expresing ATM layer characteristics

Both the cell sending control in the terminal and the usage paramecter control
in the network are performed as the ATM layer functions. When user-declariﬁg
parameters express the traffic characteristics as seen in the higher layer,
translﬁtion functions (f1) and (f2) shown in Fig.2-(a) are necessary. When these
functions (f1) and (f2) are differenl, qualities requsted by the user can't be
assured by the network. It is therefore necessary that (f1) and (f2) are the same,
In this case, these functions might have to be standardized. On the other hand, as
indicated in Fig.2-(b), il ATM layer parameters are used, thcse‘tpan%lntion
functions nced not be standardized. The translation function f1 is needed in both
cases as shown in Fig.2-(a) and (b), while (f2) is needed only in Fig.2-(a).
Consequently, it.is propoed that user-declaring parameters are expressed by

characteristics in the ATM layer.

3.2 The comparison with the case of declaring communication speed

With our proposcd parameters, onc communication speed is expressed using two

parametlers: length of the time interval (T) and (he number of cells (X) send
durlhg time interval (T). l

The value of the time interval (T) should be selected taking the burst length
into account. (cf. section 4.2) If the value of (T) is fixed; the flexibility of
communication speed which uscr can select will be missed. This consideration tells
us a drawback of the alternative method in which user tells the value of the peak

and average communication spceds. The alternative is unable to choose prefecrable

value of (T).
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3.3 The comparison with the case of declaring service type ' .

tnothore altoreative for cvpressing souwrce traffic characteristic is to
indicate the service type to which unique values of TO, T1, X0, XI are assigned.
This alternative does not flexible enough to meet the growihg and diversificd

demand for broadband communication services.

4. Examples of user-declaring parameter value selection

4.1 Pcak rate

Paek raté is expressed as follow;
Likely choice : TO = The minimum time interval of two adjacent cells
| on the same connection

1 -

X0

The minimum time interval of sending n cells

Other choice : TO
~on the same connection
X0 = n (integer)

An Example of the peak rate expression mecthod is described in APPENDIX A.

4.2 Average rate
Preferable choice of the average rate parameters are as follow.
T1 = The Lime interval which corrésponds to the Lime interval belween Lwo
bursts on the same connection, or the time interval which is selected in

such a-way that autocorelation for two adjacent time intervals Tl is small

enough.

X1 = the muximum number of sending cells during the time interval (T1)

". An example of the average rale expression is indicated in APPENDIX B.

4.3 The burst length expression
As described in scction 4.2, the burst legth can be expressed using T1

parameler. g
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It is rccommended that the parameter (T1) should be larger than burst-length.

Mlcrwise the salectzd averaze rale will Leecene equal Lo peak ratc.

4.4 Variety of communication spced

(1) A large number of communication speeds should be available. Table A-3 in
APPENDIX A shows the describing capahility of the described method.

(2) Communication speeds of existing services, e.g. 64Kb/s, 384Kb/s and 1536Kh/s
ete., should be available in B-ISDN network. But it is difficult to support
these communication speed exactly in B-1SDN network for the recason that

throughputs dedicated to meta-signalling, signalling and 0AM are not specified

so far. llowever, it will be bosslble to offer the communication speeds higher

than but almost the same as the required communication speeds.

5. Conclusion

User-declaring parameters TO, T1, X0 and X1 for source traffic characteristics

in the ATM layer are proposed.

-
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*1: TO is normalized by cell sending time inlerval.

*2: 11 is normalized by the time interval TO.

Fig.1 Proposed user-declaring parameters
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lecmmmmmmemmmmmemeeem--=ee | @ conncction s
(*) ¢ set-up *) 8
4 Translation f1 §Translation f2 -
| 3 8 ‘
' | Paramcters used for A Parameters used for
cell sending control J ; usage parameter control.
l
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(b) The case of informing as ATM layer paramelers

Fig.2 Translntlon functions
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APPENDIX A

A. Lxamples of peak rate expression method

A.1 Expression of X0
X0 Is expressed by 4bits, allowing X0=1, ... 15. [Fig. A-1]

Likely choice is X0=1.

3 2 1 0

B e R e S Ny

Example value T:> 0 ‘ 0 l 0 i l

(1) The likely choice is X0=1.
FIG.A-1 Describing bits for X0

A.2 Fxpression of TO
T0 is cxpressed with the three-bit-length window (41,42,1) floating in 16 bits

as indicated below (Fig. A-2).

Likely chaice is AY=A2=0.

- -

i am
{ .3 bits
oo @1 window |9
Examplel 15 14 13 12.11 100 9.8 7)6 5 4 3 2 1 0
~ Tofojolofofofaria|ifolofofo]o]o]o

Lowmac—ood In this case P=7, where P is
3 bit window's position

(1) TO is expressed by three-bits-length window floating in 16bits.
(2) Uscr can scleet TO derived by the following formula.

TO= 2° +AlXx Q°tl L A2% 9rt2
(3) (AL,A2,1)=(001, O11,101,111)

The likely choice is A1=A2=0.

F1G.A-2  Describing bits for TO

-12 -
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A.3 Variety of peak rate

~

Usere can srlent a peal: bit rate nut of 30 Kkinds, at most, of peaks hit rate

in case of X0=1. Candidate peak rates in 155.52)b/s inlerface are indicated in

Table A-3.

[xact rate depends on actual throughput available to a user excluding

throughput for OAM and signalling cells.

Table A-3 Example of peak rates
— B S
p |A1[A2; TO 1!Peak rate lH/nxX0 p | Al | A2 h TO || Pcak rate [4/nxX0
- 1. L - VSIS B VR SRU PV AN S e rsmass
byfoo fassomss oy e iotol 18] 1051 tiv/s xx0
[ 1] sl—mowsxxo (| l1]o]| 381 “IBIKES xX0
0! 5 b 27.0 Mb/s xX0 0 {1 640] 210 Kb/s xX0
114 7 19.3 Mh/s x X0 1 L] 8965 150 Kb/s xXO0
; T ~ ] . - —]
bo ooy o] iorsm/s xx0 jygtolo] 256] 527 Kb/S xXO
110 6 775 Wb/s xX0 | | {001 768§ "I75 Kb/s xX0
01 1% 10} 13.5Mb/s xX0 ol 1] 1280 105 Kb/s xX0
L] 14 9.6 Mb/s xX0 Vi) 1792] 75 Kb/s xXO
Y3 lotol 4 83.70/sxi0 |H10,0, 0 512 263 Kb/s XXO
| o] 12y TS XX0 4|0y 1536 ] BT KB/ xX0
011 201 0.7 ¥b/s x X0 C 0l 2560 | 52 Kb/s xX0
Pl ﬁ 28f 4.8 Mb/s xX0 | 1|13 3581 37 Kb/s X X0
| I W C— _,__i ]‘ - ——

o lod sl gesmss xxo Fhirpodog.to2] 131 Kb/s xN0.
1] o ok, BEMZS xX0 |1 | 1[04 3072f TAITH/S XX0
0!l 0] 3.3 Mu/s xX0 01 ﬂ 51201 26 Kb/s xX0
|1 56{ 2.4 Mo/s xXO 1| 1] 7108) 18 Kb/s xX0

=1olod 16l samss xxo ]j12|0 |0} 20487 - 641Kb/s X0 -
10 48 2.8 Wb/s x X0 110 6144 2T Rb/s xX0
01 801 1.6 Mb/s xX0 0| 1§ 10210 13 Kb/s xX0
el 112f 1.2 m/s xX0 V] 1] 14336 9 Kb/s x X0

S
6100 32( 4200 Kb/s xX0 ] 1300 4090% 32 Kb/s X0
|0 96: Td4OUKG/S xX0 | Lo 1288  TORBZST xX0-
0!l 160] 840 kb/s xXO 0|1} 20480 6 Kb/s xX0
Pl 11 224F 600 Kb/s xX0 | | | 1] 28672 1 Kb/s xX0
————— | 4’.—»: . - e e . . — - —— ——

17101010 .64“; 2100 Kh/s X X0 Mlofoyg 8192|j 16 Kb/s X0
Ll ol 1923 TTOOTRDZST % X0 1{ 0] 21576 5 KBS < X0
ol 11 3208 420 Kb/s xXO 0|1} 40960 | 3 Iib/s xX0
Ll 1l 448§ 300 Kb/s xX0 101 smaal 2 ib/s X0

1) It is assumed tcntatively that payload which excludes the capacity of the mela-

signalling, sinnalling and 0AM is 133.00Mb/s.

2) The likely choices X0=1, A1=0 and A2=0 are shown with shadow.

Doc.AVC—48.
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APPENDIX B

B. Examples of average rate expeession

B.1 Expresion of T1

Tt which is normalized by the time interval TO described in APPENDIX A is

expressed by the same method as that for the peak rate expression described in Fig,

A-2 in APPENDIX A.

B.2 Expresion of X1

X1 is expressed by 16bits, allowing X0=1, ...,635536. [l'ig. B-1]

15141312'11.109876543210
[ exampte vatue> [0 [0 [ o[ o]o]o ofoliofo]olafo]o]o

FIG.B-1  Describing bits for X1

B.3 Varicly of average rale

-

In data communications, cell sending timing can be delayed. Therefore, larger

T1,X1 values can he selected by users. Data terminals easily control sending of
cells depending on these T1,XI values.

In voice or video communications, sugh delay-based cell sending control as in
data communiéations'is not desirable. Users will have to choose T1,X1 values which
expresse the source traffic characteristics in good approximation. Onc example of
deriving such suitable T1,X1 values is as follows:

The time interval T1 is selected to correspond to the time interval between
two generating bursts on the same connection, or Tl is selected in such a way that
autocorelation for two adjacent time intervals of length Tl is small enough. The
Tl value as well as X1 value depend on the coding algolithm and scene patterns,

etce.

- 14 -
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B.d4 Examples of TI1 and X1 values

B. 1] M.ample 1
khen peak rate is 64kb/s, average rate is 32Kb/s and the muximum burst length
is 420msec (6d4cells) in 155.52Mb/s intcrface, following T0, X0, T1 and X1 values

can be selected as indicaled in Fig.B-2.

TO| 2048 [P=12, A1=0, A2=Uj T1 128 LP:B' Al=0, A2=0
in the table A-3-~ in the table A-B]

X0 1 X1 64 |

llere, T0=2048 is derived from the peak rate 64Kb/s by using Table A-3.
X1=04 is derived from the muximum burst length 420msec (Gdcells).
T1=128 is derived from X1 and the ratio of average rate to peak rate.

(T1=X1x the ratio of average rate to pcak rate)

Fig.B-2 FExample 1

B.4.2 Example 2 .
When peak rate is 45Mb/s, average rate is 10Mb/s and the muximum burst.lenglh
is 20msec (2275cells) in 155.52Mb/s interface, following TO, X0, T1 and X1 values

can be selected as indicated in Fig.B-3.

T0 3 sz]’ Al=1, A2=0 2 T1] 10240 EP:12' Al1=0, A2=11
-in the table A-3- . in the table A-3-

X0 1 X1 2275

llere, T0=3 is derived from the peak rate 45VMb/s by using Table A-3.
X1=2275 is devived from the muximum burst lenglh 20msec (2275¢cells).
T1=10240 is derived from X1 and the ratlo of average rate to peak rate.
(T1=X1x the ralio of avcrage rate to peak rate) '

Fig.B-3 Example 2
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