ISO/IEC TS 11801-9903:2021-03 (E)

Information technology - Generic cabli ng systems for customer premises - Part
9903: Matrix modelling of channels and links

Contents Page
O ] T 5 S 5
LN I 75 1 0 L@ N 1 7
1 S oo o1 9
2 NOrMative FEfErENCES .. . i 9
3  Terms, definitions and abbreviated terms ..., 9
3.1 Terms and definitioNS. .. ... 9
3.2 Symbols and abbreviated terms .............cooiiiiiii 10
Y=l 4 Lo Yo = 11
MatrixX definition ... s 11
5.1 [T T=] =Y PPN 11
5.2 L@ LU= To [ 1o Yo o £ 11
5.3 Matrix port definition for a two-pair system representative for modelling
U oo 1= =Y. 3PP 11
5.4 Operational scattering MatriX .........ccoooiiiiiiiii 12
5.5 General Naming CONVENTION. ... ... 12
5.6 0 = | G 13
5.7 P S SV Iy et 13
5.8 Operational reflection 10SS MatriX........ccoooiiiiiiii e 14
5.9 Transmission matriX (T-MatriX)......oooiii e 14
5,10  S-matrix of Cabling ......oeuiii 14
Calculation with matrices using limit liN@S .........oiiiiiiii e 15
EXtracting limit INeS ..oeoi e e 15
General case using mixed-mode MatriCeS........ou i 16
8.1 LT =Y o 1= Y 16
8.2 Y B o E=T = T Y=Y =] PP 16
O SUDMAITIX DD ottt e e ann 17
9.1 LT T = P 17
9.2 Equations to extract the cabling limit lines ..., 17
9.2.1 GBNEIAL L.t 17
9.2.2 Operational attenuation ... 17
9.2.3 Near-end Crosstalk ... 17
9.2.4 Attenuation to far-end crosstalk ratio .........ccoooviiiiiiiiiii 17
9.2.5 ReflIECtion (RL) ... e 18
10 Component values to be used as input to the model.............c.cooiiiiii . 18
O R =Y o 1= ¥ 18
(T - 1 o = P 19
10.2.1 LY o T=T - | 19
10.2.2 Wave attenuation..... ..o 19
10.2.3 Near-end Crosstalk ... 19
10.2.4 Far-end Crosstalk ... ..o 19
10.2.5 RETIECHION ..o e 20



O RS T 0701 o [ o [=Yor £ (o] 0 1= TR 21

10.3.1 GBNEIAL L.t 21
10.3.2 As a point source of disturbance ... 21
10.3.3 AS @ transmisSSION lINe ... e 21
11 Submatrices CC, CD and DC .. ... e 22
L T O =Y o = ¥ 22
(S 10 oY = G 1 I L 22
R T 10 oY = Gl I 1 2 22
S 10 oY = DG O PP 22
Annex A (informative) Matrix conversion formulas.............ccccooiiiiiiiiiiiii e, 23
A.1 L0 A=Y Y 23
A.2 F O UL . . 23
A.21 Mixed-mode t0 T-MatriX .......ouiiiii e 23
A.2.2 T-matriX t0 M-matriX ..o 23
A.2.3 CONVEIrSION MAtFiCES . ettt eas 23
Annex B (normative) Channel and permanent link models for balanced cabling ................... 25
B.1 L= o 1= Y 25
B.2 INSEITION [0S ..ttt et 25
B.2.1 Insertion loss of the channel configuration............c..cooi 25
B.2.2 Insertion loss of the permanent link configurations..................ccoeoiinnl, 26
B.2.3 Assumptions for iNSertion 0SS .........oooiiiiiiiii 26
B.3 N G PP 27
B.3.1 NEXT of the channel configuration..............ccoooiii i, 27
B.3.2 NEXT of the permanent link configurations ..............cooii e, 27
B.3.3 Assumptions for NEXT .. ... 28
B.4 A C R -F e e 31
B.4.1 ACR-F of the channel configuration ...........ccooiiiii i, 31
B.4.2 ACR-F for the permanent link configurations..................cooiiiiiiiin i, 31
B.4.3 AssuMPLioNs for ACR-F ... 32
B.5 NO RETUIN [0S S ..t 32
B.5.1 Return loss of the channel and permanent link configurations........................ 32
B.5.2 Assumptions for the return loss circuit analysis method ................................. 33
B.6 PS ANEXT link MOdeHING ...t e e e 36
B.6.1 LY 1= - | 36
B.6.2 PS ANEXT between CoONNECIOrS ......ovuuiiiiiiiii e 36
B.6.3 PS ANEXT between cable segments .........ccoooiiiiiiiiii e 36
B.6.4 Principles of link modelling .......coooiiiiii e, 36
B.7 PS AACR-F link MOdelling .. ..o e 37
B.7.1 LY 1= = | 37
B.7.2 PS AFEXT between CONNECIOIS ...o.uiiiiii e 37
B.7.3 PS AACR-F between cable segments ..., 37
B.7.4 Principles of link modelling .......ccooiiiiiii e 37
B.7.5 Impact of PS AACR-F in channels and links with substantially different
NG NS o 38
B.8 Component assumptions for modelling purposSes...........coceeeeiiiiiiiiiiiiieece e 41
Annex C (informative) Terms and definitions...........ooooi i 43
C.A1 Comparison Of NAMINGS ... e 43
C.2 LT =Y o 1= Y 44



C.3 Background of terms and definitions ..o 44

C.3.1 Operational attenuation ... 44

C.3.2 Operational transfer function (TR)......cccooooeiiiiiiiiiii i, 46

C.3.3 Image or wave transfer function (7)) ........ooouiiiiiiiiiii e 46

C3.4 Insertion transfer function of a two-port (TB])......cooovvvviiiiiiiiiii s 46

C.3.5 Insertion transfer function (Tg|) measured with a vector network

ANAIY S T et e 46

C.3.6 Operational reflection loss transfer function (7ygf = Syef) of a junction............ 46
=] o] 1o o = ¥ o1 2 1 7/28 P 48
Figure 1 — Link configurations of ISO/IEC 11801-1 ... i 7
Figure 2 — Matrix definition of a 4-port two twisted pair system ... 12
Figure 3 — Operational scattering parameters example from port 2 .............c..cooiiiiiiinen, 12
Figure 4 — Transmission matrix concatenation showing an example of a 2-connector
[0 7=1 o 0 0= T =T a1 S 01PN 14
Figure 5 — Graphical example of a NEXT calculation showing statistical results (red)
and final calculation (DIUE) .. ... e 16
Figure 6 — One pair M-matrix showing the submatrices ..............ccoociiiiiiiiii i 16
Figure 7 — 100 m cable return loss without reflection at both ends ..............cocoi 20
Figure 8 — 100 m cable return loss with a reflection of 0,03 at both ends (6 Q
mismatch, ~23 dB return 1oss at 1 MHzZ) ... e 21
FIigure AiT — X MatriCes oo e 24
Figure B.1 — Example of computation of NEXT with higher precision........................o.oo. 28
Figure B.2 — Example of increased impact of PS AFEXT ..o, 38
Figure C.1 — Defining the operational attenuation and the operational transfer functions
o = T 1,7 T o Yo 1 45
Figure C.2 — Defining the reflection transfer functions and the return loss of a junction........ 47
Table 1 — All four ports operational scattering parameter definition .......................l. 12
Table 2 — Equal S-parameters for real components.........ccoooiiiiiiii i 13
Table B.1 — Insertion 0SS deVviation ... 26
Table B.2 — Modelling assumptions for cable transmission parameters ................cccceeeieennnn. 41
Table B.3 — Model input assumptions used in the statistical calculation (Class Ep)............... 41
Table B.4 — Model input assumptions used in the statistical calculation (Class Fp)............... 42
Table C.1 — Comparison of naming in ISO/IEC 11801-1 and ISO/IEC TS 11801-9903........... 43



		2026-05-12T11:29:36+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




