800GBASE-LR1
Permutation function

In support of comment #156
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Lane grouping and Permutation functions

pesla RS-FEC in permo RS-FEC out
flow ol1]2]3 flow ol1]2
. 0 alB|AalB 0 AlBfjc]|oD
184.4.2 Lane grouping 1 BlalBla 1 Blafo]c
2 AlBlals 2 AlBjc]|D
The 32 Inner FEC sublayer interface bit streams might be received in any order. The bit stream number is 3 L - 3 BlARDIC
} - . . o 4 alBlals 4 AlB

defined by the unique portion (UMO to UMS) of the alignment marker that 1s mapped to each PCS lane (see 5 slale|a 5 Bla E 2
172.2.4.6) carried by each bit stream. 6 5|5 |48 6 alelc]o
7 _|slals|a 7 |elalo]c
The vector pesla[g. 7] represents the Inner FEC flows at the output of the lane grouping function. aligned to g AlBLALB g AlBRCID
. ! ) ; ; ; ] ! . BlalB|a Blajjofc
10-bit RS-FEC symbols, where the index 7 represents the sequence of 10-bit RS-FEC symbols and g the 10 Jalelals 10 [alsfc]|o
Inner FEC flow number. 1 |slals[a Permutation 1 |elalo|c
12 AlB|lAalB 12 AlBlc|D
The lane grouping function shall organize the 32 bit streams into two groups according to the PCS lane 2 lelalela 12 e|afojc
= = B = _ .7 = . 14 alelals 14 A|Bjc|D

number so that all bit streams with PCS lane numbers 0 to 15 are assigned to one group and all bit streams = =

. . - = s - : - L0 AR AR Ls |- jepalnlel

with PCS lane numbers 16 to 31 to another group. One group 1s then assigned to peslalg, 7] forg =010 15 16 fcloc|o 6 fclofals
and the other 15 assigned to peslalg. 7] for g = 16 to 31 17 _fojcjofc 17 _fojcfs|a
18 c|oD|Cc|D 18 C|DJA|B
. 19 plc|ol|c 19 plcls|a
184.4.3 Permutation 20 fBclolelo 20 lclolals
2 Djc|o|c 21 DlcfB|a
The lane permutation function shall rearrange the RS-FEC symbols of the pesla[g. i] Inner FEC flows to 2 fjcipjci|p 2 Jclofals

. . 2 23
create 32 output flows such that each group of four consecutive symbols on each output flow contains one = 2 g 3 g 3 E E i ’;
symbol from each of the four RS-FEC encoders in the 800GBASE-R PCS as shown in Figure 1843, % Nlolclolc 2% lolcls|a
26 clolc|D 26 clojals
The permutation function maps the RS-FEC symbols recerved on 32 pesla flows to 32 output permo flows. ;; pjciojc ;; DiCHBlA
i . ) i clofelo clofals
— Define permo[g. i] to be the 10-bit symbol 1n ontput flow g at tume 7 at the output of the permutation 2 folclo]c 25 |polclls|-
function. 30 fclojc]|o 30 [c|ofals
Exl DlClDlC 3 DICHE | &

The permutation function is defined by the following pseudocode: Figure 184-3—Lane permutation

Foreachs
For each g = 0 to 31
Engic?rm[q- 7] = pesla[(g + 16xfloor(#/2)) mod 32. 7] * Figure 184-3 implies that the odd/even PCS lanes are assigned to odd/even
End for pcsla flows
* Italsoimplies that the PCS lanes 0-15 are assigned to pcsla flows 0-15 and the
Where floor(a) denotes the greatest integer less than or equal to the real number a. PCS lanes 16-31 to pclsa flows 16-31

* This contradicts the lane grouping definition



Suggested remedies:

Either delete Figure 184-3 and the reference to it, or replace Figure 184-3 and change

the textin 184.4.3 as follows:

The lane permutation function shall rearrange the RS-FEC symbols of the pcsla[q, i]
Inner FEC flows to create 32 output flows such that each group of four consecutive

symbols on each output flow contains one symbol from each of the four RS-FEC

encodersinthe 800GBASE-R PCS as shown in Figure 184-3.
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—

Figure 184-3—Lane permutation

The lane permutation function shall rearrange the RS-FEC symbols of the pcsla[q, il
Inner FEC flows to create 32 output flows such that each group of four consecutive
symbols on each output flow contains one symbol from each of the four RS-FEC
encodersin the 800GBASE-R PCS. Figure 184-3 shows an example of the lane
permutation function operation.
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Backup



Figure 184-3 change from D1.2to D1.3

* As part of the resolution of comment #422 against D1.2, Figure
184-3 was changed to make it more general.

D1.2 D1.3

RS-FEC in RS.FEC out
pesla |O|1[2]3 permo 0] 1[2[3 pesla RS FECin permo RS-FEC out
Lane 0 | a0 B8 |ais[B24 Lane 0 |ap|msfcis|p2 flow Jol1]2]3 flow Jolifa]a
Lane 1 | o] as |B1slans Lane 1 [go|asfpig|cod 0 alelals 0 alelc]o
Lane 2 |a1]8s |a17[sos Lane2 |a1]|esfci|ozd 1 Blals|a 1 Blafo]c
Lane 3 | b1 a3 [B17[azs Lane3 |s1[asforr|cad] 2 AlBlals 2 alsfjc|o
Lane4 |2 |s1oaislsas Lane4 | a2 |p1dicislood) 3 Blals[a 3 Blallofc
Lane 5 |82 |a10lB1slacs Lane5 |2 |arcipis|cod] 4 alBlals 4 alsfc|o
Lane 6 | a3 |B11|a1alB27 Lane6 |a3 B11IC‘9 Dgi 5 BE|A|B|A 5 BlAjD]|C
Lane 7 |83 [an|p1sfazr Lane 7 |83 [arifoiglcodl 6 Jals|als 6 |alsfc]|o
Lane 8 | a4 |p12|a20B2s Lane 8 | a4 [1a8cao|oodl 7 Bla|Bla 7 Blajojc
Lane 9 | B4 |a12|B20|028 Lane 9 |pg4 Mtgg cgi 8 A|B|A|B 8 A|lBjc|D
Lane 10 | as [p13a21]B2g Lane 10 | as |s138c21{p2l 3 Bla|B|a d Blajo|c
Lane 11 |Bs |A13|B21]|A29 Permutation Lane 11 |Bs Ad:m czsl 10 alelals _ 10 AlBjc]|D
Lane 12 | a6 [B14]a22|B30 q Lane 12 | a5 |s1dicz2{pad " BlalB|A Permutation " BlAjD]C
Lane 13 |6 [a14]p22]as0 Lane 13 |86 [a1dipzz[cad 12 |alBlals 12 s Blc]o
Lane 14 [ a7 |B15|a23|B31 Lane 14 | a7 [m1dic23{oaill 13 Bla|B|a 13 B|lafjo|c
Lane 15 | g7]ascleosle: Lane 15 |p7]a1dz: 4 Jals als 14 Jalslclo
=1 | Er——T - 15 Elall & 15 BlallolcC
Lane 16 Nco | o8 [cislo Lane 16 §co|DsRAa16(B24 16 16
Lane 17 oo [ cs [p1s[codl Lane 17 o] calpislaze £lplcio clogals
17 Dlc|o]c 17 DlcliB|A
Lane 18 f{c1 | Do |c17 D:El Lane 18 §c1 39'”*‘? B25 13 clolelo 18 clofals
Lane 19 o1 cs [p17]cod] Lane 19 o1 | cofla17|a2s
19 folclo]c 19 folcls]|a
Lane 20 B¢z |p1ojcis Dzi Lane 20 §C2 D1EIMB B2G 20 clolclo 20 cloflals
Lane 21 o2 [c1o[p1s]cod] Lane 21 |02 |cidB1s|a2s
21 D|jc|o]c 21 DlcyB|A
Lane 22 lca [on[c1slpozA] Lane 22 o3 [orflars[sar 2 clolclo 22 clofals
Lane 23 Jl03 [c11[p1s[c| Lane 23 |03 [c1if1g|azr
23 folclolc 23 folclsla
Lane 24 ¢4 [p12|c20|p2d] Lane 24 Jc4 |oifazolsas
24 c|lo|c|D 24 clofjals
Lane 25 [ p4 [c12|p20]cod] Lane 25 o4 |c1fez0]aze > >
plclofc 5 Qolcls]|a
Lane 26 [|cs [p13lc21/nzdl Lane 26 Jcs |1dlaz1|sos %
Lane 27 2 Lane 27 21| A2 ® cloclo clogals
ps |c13|p21]cad] 05 |c13B21]a2e 7 0olclolec 7 1o el
Lane 28 6 [p14]c22|pad] Lane 28 Jcs [pidlazzlBan 23 fclolc]o 28 fclofals
Lane 29 [|ps |c14[p22|cad] Lane 29 JIos [c14B22|a30 % lolclolc % 1olcls =
Lane 30 [|c7 [p15|c2s|oaf] Lane 30 ¢7 |Diglazaleas 2 Becloleclo 0 lclolzls
[ Lane 31 [p7]cislaalca g Lane 31 23]a31 31 fplclolc 31 plclsla

Figure 184-3—Lane permutation Figure 184-3—Lane permutation
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