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Choices for 802.3 PHY Architecture

 There are many choices in IEEE Std 802.3 for our PHY
architecture:

—“Old Style” 10/100 Mbps PHY's

— “Gigabit Style” PHYs (1000BASE-T and 100BASE-T1)

—“10 Gigabit Style” PHYs (2.5/5/10GBASE-T and BASE-T1)

— Gigabit and MultiGigabit BASE-T1 PHYs

— Common Industry Augmentations — including other interfaces
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Signalling Control Values across the Link

e Control from the RS
— “Old Style 10/100” - Cl 22 M, Cl 24 PCS - limited encodings
« SSD, ESD, IDLE, Error or data each get 4B/5B code group (Table 24-1)
— “Gigabit Style” — Clause 36 — Ordered Sets, encoded by PCS
« Configuration, Error propagation, Configuration, LPI (Table 36-3)
* Encoded into special modulated symbols (Table 40-2)

— “10 Gigabit Style” — Clause 46 — Sequence Ordered Sets, adds “sequence ordered sets”
controls are block encoded

Table 46-5—Sequence ordered sets

Lane0 | Lamel | Lanel | Laned Deseriprion “The link fault signaling state diagram allows future
Seqence | 000 00 000 | Resened standardization of reserved Sequence ordered sets for
it i functi ther than link fault indications”

Sequence 0x=00 0=00 0x02 Remote Fault unctions otner a au cations

Sequence 0x=00 0=00 0x03 Link Interruption

Sequence = (=00 = (=00 = 004 Reserved
a1t To oot o emnt ot (1 30 Tt ok ol it e draemae A 24 bit address space with only 4 defined values...
allows future standardization of reserved Sequence ordered sets for functions other
than link fault indications|
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S ———————————————————————————————_————
BASE-T1 PHYs — add OAM

e From PHY to PHY, outside data [E—

TRANSMIT_INIT
reset + (link_status = FAIL)
path 1or the host to read an 0] 2 ooge 0
t_lp_ready < 1
t_oam=0>=9:0= < 0x000 VRECEIVE_IN\T
t_oam=13 o 1=<0:0= <= 0x100 r_lp_valid =0

t_oam_field=9:0= — 0x000

.
mr_t«_valid =0 ot
mr_tx_toggle =0 i
" mr_tx_received =0 _toggle =0
mr_tx_received_toggle =0
mr_tx_ping =0

_b_ping
mr_t_SNR[:0] < 00 T ip_toggle = 0

Framm_g structure had room for — [ e
eXtra bItS |f{(rx_aclc=1J'(rxf:jf:;;::atu_toggle)]men ¢ l“‘-b"“"daz

tx_toggle <= mr_tx_toggle
t_lp_ready = 1
t_oam=1=<7=> <0 CHECK_READ

Warns of impending doom =

rx cam<01o 13> —

correct{rs_oam=0 fo 15=)
T M f h d . LPI ucT rr[(rx Ip_valid = 0) + (_lp_ack = 0))
ers reires oo e
rI g g r r r u rl n g LOAD_TRANSMIT_PAYLOAD gj‘_%gfgcg% mtp_toa
mr_tx_SNR[1.0] = SNR[1-0] - frame_boundary *
b_oam=0><1-0> = SNR[1:0] e Soeiony (o cri = 16)
_oam<=0><2> < mr_{x_ping y

.
o AddS com IeX|t extra: Sooamor Shph
oam=0><3= = rx_Ip_ping LOAD_RECEIVE_PAYLOAD LOAD FIRST SYMBOL
p y y . t_oam=1=<5= = n_lp_ack rx_oam<0><3-0> < n_oam_field<8-0>

t_oam=1><4> = mr_r_Ip_toggle ne_ent < 0
t_oam=1=<6> < tx mnggp 090 mi_rx_lp_SNR[1:0] < n_oam=D=<10> e _ent <1
. t_oam=n+2=<7:0= = mr_tx_message[8n+7:8n] r_lp_ping < nx_sam=0=<2> slee
‘Wheren =8 to 11 Erlg?';l\rgé:r? uanKIG::Y:i: r_boundary
ate diagrams (RS ety v TRt , :
oan = r_ack < rx_sam=1=<5=
t_oam<1><3:0> = mr_bx_message_num([3:0] n_ack_toggle < n_cam<1><d=> LOAD_SYMBOL
t_oam<n+2><7:0> = mr_tx_message[8n+7:8n] mi_rx_lp_me: 54] = r_oam=13 to 10=<7-0= ~
wheren=01to7 if (i, valid = D) * (4 oani= 1 =e7== 1) * rx_ﬁmérx_:m?:s;m < n_oam_field=9:0>
><B> = n_exp_toggle}) then ni_ent & rx_en

Corner cases mbee =0 bl e i =y
mr_t_toggle = ~mr_tx_toggle mr rx—lu nﬁssagel'BnE‘gn = rx_pamen+2><7-0> F‘n— u-le— ?‘g;*
o7 cni=

t_Ip_ready =0 =0 (rx_cnt = 16) * {(rs_check = BAD)

mr_rx_lp_lngg\e = n_oam=1><8> + Iframe_boundary
- mr_r«_lp_valid =1 h 4 -
UcT rx_exp_toggle < ~nx_cam<1=<f> BAD FRAME
I n_lp_ack <1 =
e m_cnt<=0
CALC_RS_PARITY
tx_oam=15 to 14> < rsitx_cam=13 to 0=) ? oound ne_boundary
tent=0 r_bounaary

l uer #7 Figure 149-24—Receive state diagram

TRANSMIT_SYMBOL

 BASE-T and 100BASE-T1 don't

[l (t«_cnt = 16) * tx_boundary (tx_cnt = 16) * bx_boundary

. A - . ' . . aya .. . . [ (- ' Figure 149-25—Transmit state diagram
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S ———————————————————————————————_————
BASE-T vs. BASE-T1 PHYs - retrains

« BASE-T PHYs generally took seconds to restart
— Clause 28 break_link_timer is 1200 to 1500 msec
— MDI/MDI-X resolution sample timer (62 msec in clause 40)
« Cost of an auto-neg/restart cycle for a BASE-T PHY was high....
— Link drops were avoided (worked through dropping frames)
— OR faster retraining means were desired and specified,.
« BASE-T1 PHYs train in milliseconds — generally < 100 msec
— Clause 98 break_link_timers are < 10 msec (300usec for HSM)
— No MDI/MDI-X resolution
* |s it preferable just to drop and restart a marginal link?
— Perhaps with a ‘downshift’ function (see jones 3dg 01 08172022
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https://www.ieee802.org/3/dg/public/May_2022/jones_3dg_01_08172022.pdf

e
Common Industry Interface Features

e “link status” — is the link up?

— Locally used B EE—

— Most PHYs have a “Link Monitor” state e ] MANAGEMENT |
machine i I e Bl

— Status passed to Autoneg (on the TDI, not ~ ==—{ .. | ...
the MiI) A

— Status may be used by other protocols (see E :riﬁ o
802.1AC MAC_Operational) S [

— Familiar light on the RJ-45 port e S s

« Externally pinned out T !

NOTE—Service interface primitives shown with dashed lines are required only for EEE capability.

Figure 146-2—10BASE-T1L PHY interfaces

Should a new interface allow for encoding Non-Mll signals like this?
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Relation to 100BASE-T1L

« 100BASE-T1L is a return to 100 Mbps
e \We have a chance to blend architectures

 \What we choose impacts the structure the editors take for
the text — so we need to make general choices soon
e Things to consider:
— Highly constrained on power, capacity, latency
— How much functionality we add impacts usability
— How much do we have to send across the link?
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Thank Youl
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