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Comment and response



What is a “code group”

“six ternary”, “five code-bits”, “a pair of PAM5x5”, “a set of ten bits”, “four 8B1Q4” – in all cases, a code group is 
more than one symbol of the modulation used; the term has been used mainly for PAM3 and PAM5 where a 
single symbol does not correspond to a vector of transmitted bits.

PAM4 symbols, which are used in many clauses, are not included in this list and are never referred to as “code 
groups”.



802.3cy uses PAM4 modulation

165.3.2.2 PCS Transmit function
(4th and 5th paragraphs)
After mapping the 25GMII transfers to 64B/65B blocks, the subsequent functions of the PCS Transmit process 
take L groups of 130 64B/65B blocks and append a 10-bit OAM field to each group. This forms the input to an 
L-interleaved RS-FEC which adds L × 900 parity bits. The resulting L × 9360 bits are then scrambled. These 
bits are then mapped, two at a time, into a PAM4 symbol. Transmit data-units are sent to the PMA service 
interface via the PMA_UNITDATA.request primitive.
In each symbol period, when communicating with the PMA, the PCS Transmit generates a PAM4 symbol that is 
transferred to the PMA via the PMA_UNITDATA.request primitive. The symbol period, T, is one period of the 
transmitter clock frequency, specified in 165.5.3.6.

A PAM4 symbol is not a code group (per the definition in  1.4.255)



Where the term “code group” is used in 
802.3cy

165.3.2.2 PCS Transmit function
(…)

These instances correspond to text in clause 149 (see 149.1.4, 149.3.2.2, 
149.3.2.3, and 149.11.4.2.1) which also uses PAM4 modulation and does 
not have code-groups.

The text in Clause 149 may be based on earlier clauses that did use code-
groups (such as Clause 96).
Changing Clause 149 text should be done in maintenance.

This does not match the text in 165.3.2.2



Suggested remedy

• In 165.1.4, change “code-group” to “symbol”.
• In 165.3.2.2, change as follows
If a PMA_TXMODE.indication message has the value SEND_T, PCS Transmit shall generate a sequence (Tn) 
defined in 165.3.5.1 to the PMA via the PMA_UNITDATA.request primitive. These code-groups are used for 
training mode and only transmit the values This sequence is used for training and contains only the symbols {–1, 
+1}.

• In 165.3.2.3, change “code-groups” to “symbols”.
• In 165.11.4.2.1, change as follows
If a PMA_TXMODE.indication message has the value SEND_N, the PCS is in the normal mode of operation 
and the PCS Transmit function uses a 65B coding technique specified in 149.3.2.2.4 to generate code-groups 
that represent data or control.
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