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Purpose

« Support of Comment 317 regarding Mixing Segment Return Loss
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Return Loss TCIl and Channel
Current proposal

= Return loss TCI:;

= Equation was proposed in diminico_ SPMD_01 0524.pdf and
incoperated into Draft 1.3

= Measurement Points at ,TC1“ and ,TC2“

0.3+ 13f 03<f<17
3.16
RLU) 2 ) 3855 — 5028 logyo f — =+ 6931 ~10.19f +00636/2 17 <[ <40 2

= Return loss channel

= Equation was proposed in diminico SPMD_01l1a_0724.pdf and
incoperated into Draft 1.4

= Measurement Points at ,End Termination®

0.8 03<f<16
7.34f — 10.21 1l6<f<28
RL(F) > { / 4 ]dB

0.024
—42.5 — 20 log1o(f) — ——+ 475\/f — 6.39f + 0.0259f2 28 < f < 40

= Crossing between TCl return loss and channel
return loss indicates an issue at the construction
of the channel return loss
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https://ieee802.org/3/da/public/0524/diminico_SPMD_01_0524.pdf
https://www.ieee802.org/3/da/public/0724/diminico_SPMD_01a_0724.pdf

Measurement Arbitrary Channels
16 close to limit Node / TCI combination

= Created 16 Node / TCI combinations which are close to limit Spp11 and Spp,, of TCls
= 16 Nodes are assembled to be close to the limit

VN14 5a0a11l
VN15 Sdd11

All Nodes are without inductor, because introducing an inductor makes it Vi saat

very hard to get a curve close to limit
= Nodes
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Measurement Arbitrary Channels
Different Channels constructed from Node / TCI combinations

= Create 16 Node / TCI combinations which are close to limit
= 16 Nodes are assembled to be close to the limit

= All Nodes are without inductor, because introducing an inductor makes it
very hard to get a curve close to limit

= Multliple channel configurations are created
Distance between Nodes [m]:

----------l----

0.2 0.2
2 05 05 02 02 05 02 02 02 02 05 02 02 05 02 02
3 05 05 02 345 05 02 02 02 02 05 02 02 05 02 0.2
4 05 05 02 345 05 02 02 02 02 05 02 02 05 4 02
5 05 05 02 345 05 4 02 02 02 05 02 02 05 4 02
6 345 05 02 05 05 4 02 02 02 05 02 02 05 4 0.2

7 345 05 02 05 05 4 02 02 15 05 02 02 05 4 0.2
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Measurement Arbitrary Channels

Different Channels constructed from Node / TCI combinations

= Create 16 Node / TCl combinations which are close to limit
= 16 Nodes are assembled to be close to the limit

= All Nodes are without inductor, because introducing an inductor makes it
very hard to get a curve close to limit

= Multliple channel configurations are measured
Distance between Nodes [m]:

----------l----

0.2 0.2

2 05 05 02 02 05 02 02 02 02 05 02 02 05

3 05 05 02 345 05 02 02 02 02 05 02 02 05

4 05 05 02 345 05 02 02 02 02 05 02 02 05

5 05 05 02 345 05 4 02 02 02 05 02 02 05

(o3}

345 05 02 05 05 4 02 02 02 05 02 02 05

\‘

345 05 02 05 05 4 02 02 15 05 02 02 05

= Channel return loss is significant above limit
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Channel Limits

= TCI return loss
= https://www.ieee802.org/3/da/public/0324/zimmerman 3da 01 031224.pdf

Y

P. 10 ,Reflected energy at TC1 and TC2 determines ISI*

» P. 25 ,13dB SINR required, 27 dB RL minimum, recommended 34 dB RL,
not more than 42dB*

https://www.ieee802.org/3/da/public/0524/zimmerman 3da 0la 052024.pdf

P. 4 ,Combined Reflections must be within noise budget*
P. 7 ,Impact of noise sources falls off below 3 MHz, above 16 MHZz"
Assumption: ISI Noise is adding up as mixture of power and voltages

YV V V V

SINR
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The resulting ISI Noise, based on 16 Nodes, have to be below the required 13dB of

Reflections at a Node — the TCI

+ Connection divides mixing segment into left & right
— Two cases — connector integral to device, connector external to DTE

* In either case, reflected energy at TC1 or TC2 determines ISI

RL to mixing RL to RL to RI__ Fo

segment : mixing mixing mixing

impedance segment segment .segment
impedance impedanc<_a A impedance

TC1"
interface
plane

“Tc2"
interface
plane

“TCc1"
interface
plane

“TC2"
interface
plane

(external to

Connectors DTE)

(integral to
DTE/PHY device)

TC3 interface plane TC3 interface plane

Here PHY specifies

MDI RL as well into

connector to maintain
match with test/dummy

Here PHY is part of unit
PHY (+ PD/PSE if | specified for RL at TC1
powered) & TC2

3/8/2024 |EEE P802.3da Single Pair Multidrop Enhancements Task Force Page 10

PHY or Dummy
Load


https://www.ieee802.org/3/da/public/0324/zimmerman_3da_01_031224.pdf
https://www.ieee802.org/3/da/public/0524/zimmerman_3da_01a_052024.pdf
https://www.ieee802.org/3/da/public/0324/zimmerman_3da_01_031224.pdf

Channel Limits

= TCI return loss

Y

vV V V V

https://www.ieee802.org/3/da/public/0324/zimmerman 3da 01 031224.pdf
P. 10 ,Reflected energy at TC1 and TC2 determines ISI*

P. 25 ,13dB SINR required, 27 dB RL minimum, recommended 34 dB RL,
not more than 42dB*

https://mwww.ieee802.org/3/da/public/0524/zimmerman 3da 0la 052024.pdf
P. 4 ,Combined Reflections must be within noise budget*

P. 7 ,Impact of noise sources falls off below 3 MHz, above 16 MHZz"
Assumption: ISI Noise is adding up as mixture of power and voltages

The resulting ISI Noise, based on 16 Nodes, have to be below the required 13dB of
SINR

= Channel return loss

Each TCls RL contributes to the channel RL

Under the Assumption: The reflection of each TCI adds up as power during
measurement, reflected power is missing at input of next TCI
(This assumption is typically not used for S-Parameters)

N_l( —RLrci\" —RLtct )
RLey(f) = —10 - logyg z (11010 (10710

n=0

N = 15: All nodes power sum (optimistic)
N = 23: Additional small margin

N = 31: Additional increased margin
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Spp11 and Spp,, of Channels
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https://www.ieee802.org/3/da/public/0324/zimmerman_3da_01_031224.pdf
https://www.ieee802.org/3/da/public/0524/zimmerman_3da_01a_052024.pdf

Apply Curve Fitting

= Current: Spp11 and Spp,, of Channels

0.8 0.3f<16 —— VN1 Sdd11
7.34f — 10.21 1.6<f<2.8 ’ Eit VN2 Sddf

dB VN3 Sdd11
VN4 Sdd11

Optl()n ——— VN5 Sdd11

VNG Sdd11
Clause 14|/ 7 sqan
Curr ant VN1 Sdd21
VN2 Sdd21
VN3 Sdd21
D VN4 Sdd21
) == VN5 Sdd21
—— VNG Sdd21
VN7 Sdd21

RL(f) =

4
+47.5,/f —6.39f + 0.0259f%2 2.8< f <40

= Equation for Fit:

31 (( _RLTCI)n ( —RLt¢ ) .
RL(f) = —10 -logqo z 1-10 10 J -{10 10 with N = 31

n=0
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VNG Sdd12
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= Fit:
0.8 03<f<16
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Summary

= Comment 317
= Current channel return loss value can't be fulfilled
= A proposal for a more feasible channel return loss is given
= | would highly appreciate some help to improve the return loss equation
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