
1IEEE P802.3dj Task ForceJuly 2025

Error ratio for PMD and AUI component 
receiver tests

 Comment #62
Matt Brown (Alphawave Semi)

Adee Ran (Cisco)
Guangcan Mi (Huawei)



2IEEE P802.3dj Task ForceJuly 2025

Comment #62



3IEEE P802.3dj Task ForceJuly 2025

Error ratio specifications in Clause 180

Block error ratio requirements and related 
parameters are provided here.

The requirements in this subclause (and similar 
subclauses elsewhere) have evolved organically 
from draft to draft.

The definition of the receiver sensitivity (RS) and 
stressed receiver sensitivity (SRS) tests points to 
the requirements in 180.2 and the test method in 
174A.8.5 and 174A.8.7.
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Test methods in 174A
The test method in 174A.5 measures a histogram of probability of k test 
symbol errors within a test block.
The test block takes into consideration the interleaving of codewords in 
the PCS and distribution of those codewords across the p lanes of a 
PMD. See 174A.8.2. The value p can be inferred from the number of 
lanes for the PMD.
BER_total and BER_added are defined in 174A.8.
The value for BER_added is provided in 180.2 (see previous slide).
The value for BER_total is provided in 174A.5 (below).
With all the correct information we can calculate an upper limit, H_max 
for the measured histogram.
Finding that information is a bit of a scavenger hunt.
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Proposal part 1, Clause 180 to 183

In 180.9.13 “Receiver Sensitivity”...
Provide a table with all of the necessary parameter values, Table 180-a to the right
Provide a second table with the calculated H_max values, Table 180-b to the right
In 180.9.13 and 180.9.14 reword the definition of [stressed] receiver sensitivity to 
point to these tables as follows:
“The measured receiver sensitivity is the lowest value of OMAouter where the PMD 
receiver meets the block error ratio requirements in 180.2, measured at the PMA using the 
test method in either 174A.8.5 or 174A.8.7 with parameters provided in Table 180-a. The 
error mask Hmax(k) to be used in the method of 174A.8.5 is provided in Table 180-b.
NOTE—When measuring receiver sensitivity of a complete PHY at the PCS using the 
method of 174A.10 (see 180.2), a different value of BERadded and a different error mask are 
required.”

Update Clause 181, 182, and 183, similarly, referring back to Table 180-a and 
Table 180-b.

Table 180-a error ratio parameters
Parameter name Value

p
  200GBASE-DR1
  400GBASE-DR2
  800GBASE-DR4
  1.6TBASE-DR8

1
2
4
8

Block error ratio limit 1.45x10-11

BER_total 2.92x10-4

BER_added 6.4x10-5

BER 2.28x10-4

Table 180-b Receiver error mask
Test symbol errors per test 

block, k (see 174A.8.5)
Hmax(k)

p=1 p=2 p=4 p=8
1 3.6E-01 3.3E-01 2.3E-01 1.3E-01
2 2.2E-01 1.0E-01 3.5E-02 1.0E-02
3 9.2E-02 2.1E-02 3.6E-03 5.1E-04
4 2.8E-02 3.3E-03 2.7E-04 1.9E-05
5 7.0E-03 4.0E-04 1.6E-05 5.5E-07
6 1.4E-03 4.1E-05 8.2E-07 1.3E-08
7 2.5E-04 3.5E-06 3.5E-08 2.7E-10
8 3.9E-05 2.7E-07 1.3E-09 4.7E-12
9 5.2E-06 1.8E-08 4.1E-11 7.1E-14
10 6.4E-07 1.1E-09 1.2E-12 9.6E-16
11 7.1E-08 5.8E-11 3.1E-14 1.2E-17
12 7.2E-09 2.9E-12 7.5E-16 1.3E-19
13 6.7E-10 1.3E-13 1.6E-17 1.2E-21
14 5.8E-11 5.6E-15 3.3E-19 1.1E-23
15 4.7E-12 2.2E-16 6.1E-21 9.1E-26
16 3.8E-13 8.3E-18 1.1E-22 6.9E-28
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Proposal part 2, Clause 185

In 185.8.15 “Average receive power tolerance”...
Add tables 185-a and 185-b as shown on the right.
Reword the definition of average receive power tolerance as follows:
“The average receive power tolerance defines the range of average receiver input 
power at TP3 over which the block error ratio requirement in 185.2 is met is met using 
the test method in either 174A.9.4 or 174A.9.5 with parameters provided in Table 
185-a. The error mask Hmax(k) to be used in the method of 174A.9.4 is provided in 
Table 185-b.

In 185.8.16, reword the definition of receiver sensitivity as follows:
“Receiver sensitivity is an optional parameter defined as the lowest average receiver 
input power at TP3 at which the block error ratio requirement in 185.2 is met using the 
test method in either 174A.9.4 or 174A.9.5 with parameters provided in Table 185-a. 
The error mask Hmax(k) to be used in the method of 174A.9.4 is provided in Table 
185-b.”

Table 185-a error ratio parameters
Parameter name Value

p 1
Block error ratio limit 1.45x10-11

BER_total 2.92x10-4

BER_added 6.4x10-5

BER 2.28x10-4

Table 185-b Receiver error mask
Test symbol errors per test 

block, k (see 174A.8.5)
Hmax(k)

p=1
1 3.6E-01
2 2.2E-01
3 9.2E-02
4 2.8E-02
5 7.0E-03
6 1.4E-03
7 2.5E-04
8 3.9E-05
9 5.2E-06
10 6.4E-07
11 7.1E-08
12 7.2E-09
13 6.7E-10
14 5.8E-11
15 4.7E-12
16 3.8E-13
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Proposal part 3, Clause 178 and 179

In 178.9.3.4 “Receiver interference tolerance”
Provide a table with all of the necessary parameter values, Table 178-a to the right. In 
Table 178-10, change the value in “Block error ratio” row to a cross-reference to Table 
178-a.
Provide a second table with the calculated H_max values, Table 178-b to the right
Reword the definition of receiver interference tolerance to point to these tables as 
follows:
“Receiver interference tolerance is defined by the specifications in 178.9.3.4.1 through 
178.9.3.4.3. The receiver on each lane shall meet the expected block error ratio specified in 
178.2, using the test method in either 174A.8.5 or 174A.8.7 with parameters provided in Table 
178-a, under both Test 1 and Test 2 conditions in Table 178-10 . The error mask Hmax(k) to be 
used in the method of 174A.8.5 is provided in Table 178-b.”
In 178.9.3.3 reword the definition of amplitude tolerance as follows:
“<...> the PMD receiver operation shall enable a block error ratio as specified in 178.2 using the 
test method in either 174A.8.5 or 174A.8.7 with parameters provided in Table 178-a. The error 
mask Hmax(k) to be used in the method of 174A.8.5 is provided in Table 178-b.”
In 178.9.3.5
“The receiver under test shall meet the block error ratio in Table 178–a for each case in Table 
179–13. Block error ratio is measured using the test method in either 174A.9.4 or 174A.9.5 with 
parameters provided in Table 178-a. The error mask Hmax(k) to be used in the method of 
174A.8.5 is provided in Table 178-b.”
Implement with editorial license.
Update Clause 179, similarly.

Table 178-a error ratio parameters
Parameter name Value

p
  200GBASE-KR1
  400GBASE-KR2
  800GBASE-KR4
  1.6TBASE-KR8

1
2
4
8

Block error ratio limit 1.45x10-11

BER_total 2.92x10-4

BER_added 1.6x10-5

BER 2.76x10-4

Table 178-b Receiver error mask
Test symbol errors per test 

block, k (see 174A.8.5)
Hmax(k)

p=1 p=2 p=4 p=8
1 3.3E-01 3.5E-01 2.6E-01 1.6E-01
2 2.5E-01 1.3E-01 4.8E-02 1.4E-02
3 1.3E-01 3.3E-02 6.0E-03 8.8E-04
4 4.7E-02 6.1E-03 5.5E-04 3.9E-05
5 1.4E-02 9.1E-04 4.0E-05 1.4E-06
6 3.5E-03 1.1E-04 2.4E-06 4.1E-08
7 7.4E-04 1.2E-05 1.2E-07 9.9E-10
8 1.4E-04 1.1E-06 5.5E-09 2.1E-11
9 2.3E-05 8.7E-08 2.2E-10 3.9E-13
10 3.3E-06 6.4E-09 7.6E-12 6.3E-15
11 4.5E-07 4.2E-10 2.4E-13 9.2E-17
12 5.5E-08 2.5E-11 6.9E-15 1.2E-18
13 6.2E-09 1.4E-12 1.8E-16 1.4E-20
14 6.5E-10 7.1E-14 4.4E-18 1.6E-22
15 6.4E-11 3.4E-15 1.0E-19 1.5E-24
16 6.4E-12 1.6E-16 2.1E-21 1.4E-26
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Proposal part 4, Annex 176C

In 176C.4.5 “Receiver interference tolerance”...
Provide a table with all of the necessary parameter values, Table 176C-a to the right
Provide a second table with the calculated H_max values, Table 176C-b to the right
Reword the definition of receiver interference tolerance as proposed for 178.9.3.4 on 
the previous slide except point to tables 178C-a and 178C-b.
In 176C.6.4.2, reword the definition of amplitude tolerance as proposed for 178.9.3.3 
on the previous slide except point to tables 178C-a and 178C-b.
In 176C.6.4.6, reword as proposed for 178.9.3.5 on the previous slide except point to 
tables 178C-a and 178C-b.

Note that with the BER_added specified in 176C.2, the calculated BER value does 
not match the number in Table 174A-1 and Table 174A-2 and results in much tighter 
error mask. The value of BER_added was calculated based on a BER_total of 
2.921E-4 rather than the rounded-down value of 2.92E-4 (see backup slides). Thus 
the former is listed in Table 176-c.

Table 176C-a error ratio parameters
Parameter name Value

p
  200GAUI-1
  400GAUI-2
  800GAUI-3
  1.6TAUI-8

1
2
4
8

Block error ratio limit 1.45x10-11

BER_total 2.921x10-4

BER_added 2.841x10-4

BER 8x10-6

Table 176C-b Receiver error mask
Test symbol errors per test 

block, k (see 174A.8.5)
Hmax(k)

p=1 p=2 p=4 p=8
1 4.3E-03 2.2E-03 1.1E-03 5.4E-04
2 9.4E-06 2.4E-06 5.9E-07 1.5E-07
3 1.4E-08 1.7E-09 2.1E-10 2.6E-11
4 1.5E-11 9.1E-13 5.6E-14 3.3E-15
5 1.3E-14 3.9E-16 1.2E-17 3.4E-19
6 9.1E-18 1.4E-19 2.1E-21 2.9E-23
7 5.6E-21 4.2E-23 3.1E-25 2.0E-27
8 3.0E-24 1.1E-26 3.9E-29 1.2E-31
9 1.4E-27 2.6E-30 4.5E-33 6.6E-36
10 6.2E-31 5.5E-34 4.6E-37 3.1E-40
11 2.4E-34 1.1E-37 4.2E-41 1.3E-44
12 8.5E-38 1.8E-41 3.5E-45 5.0E-49
13 2.8E-41 2.9E-45 2.7E-49 1.7E-53
14 8.4E-45 4.3E-49 1.9E-53 5.4E-58
15 2.4E-48 6.0E-53 1.2E-57 1.6E-62
16 6.3E-52 7.7E-57 7.4E-62 4.1E-67
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Proposal part 5, Annex 176D

In 176D.8.12 “Interference tolerance”...
Provide a table with all of the necessary parameter values, Table 176D-a to the right
Provide a second table with the calculated H_max values, Table 176D-b to the right
Add an exception that tables 178D-a and 178D-b are used in place Table 178-a and 
Table 178-b.
In 176D.8.11, reword the definition of amplitude tolerance as proposed for 178.9.3.3 
on the two slides back except point to tables 178D-a and 178D-b.
In 176D.8.13.1 and 176D.8.13.2, add an exception that tables 178D-a and 178D-b 
are used in place Table 178-a and Table 178-b.

Note that with the BER_added specified in 176D.2, the calculated BER value does 
not match the number in Table 174A-1 and results in slightly tighter error mask. The 
value of BER_added was calculated based on a BER_total of 2.921E-4 rather than 
the rounded-down value of 2.92E-4 (see backup slides). Thus the former is listed in 
Table 176-c.

Table 176D-a error ratio parameters
Parameter name Value

p
  200GAUI-1
  400GAUI-2
  800GAUI-3
  1.6TAUI-8

1
2
4
8

Block error ratio limit 1.45x10-11

BER_total 2.921x10-4

BER_added 2.681x10-4

BER 2.4x10-5

Table 176D-b Receiver error mask
Test symbol errors per test 

block, k (see 174A.8.5)
Hmax(k)

p=1 p=2 p=4 p=8
1 1.1E-01 6.1E-02 3.2E-02 1.6E-02
2 7.5E-03 2.0E-03 5.1E-04 1.3E-04
3 3.2E-04 4.3E-05 5.5E-06 6.8E-07
4 1.1E-05 6.9E-07 4.4E-08 2.7E-09
5 2.7E-07 8.9E-09 2.8E-10 8.2E-12
6 5.9E-09 9.5E-11 1.5E-12 2.1E-14
7 1.1E-10 8.7E-13 6.5E-15 4.4E-17
8 1.7E-12 6.9E-15 2.5E-17 8.0E-20
9 2.5E-14 4.9E-17 8.6E-20 1.3E-22
10 3.2E-16 3.1E-19 2.6E-22 1.8E-25
11 3.7E-18 1.8E-21 7.2E-25 2.3E-28
12 4.0E-20 9.2E-24 1.8E-27 2.6E-31
13 3.9E-22 4.4E-26 4.1E-30 2.7E-34
14 3.6E-24 2.0E-28 8.7E-33 2.6E-37
15 3.0E-26 8.1E-31 1.7E-35 2.2E-40
16 2.4E-28 3.1E-33 3.1E-38 1.8E-43
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Proposal part 6, Annex 187

No changes are proposed for Clause 187 since for the PMD link the 
FEC is fully terminated by the 800GBASE-ER1 FEC sublayer. 
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Final thoughts

● For multiple-lane PMDs and AUI components, do we need to measure with p 
= {2, 4, 8} or is it sufficient to measure only with p = 1?

● Should we update BER_total to be 2.921E-1, rather than 2.92E-1, everywhere 
and adjust BER_added as necessary?

● We suggest that we deal with these in the next ballot with a comment and 
full proposal.



12IEEE P802.3dj Task ForceJuly 2025

Backup slides
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Draft 1.1 comment #137

From brown_3dj_04_2409 slide 7…


