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Limited Resolution Problem

. The PCS path data delay registers in clause 45 of IEEE 802.3 are 32-bits in
size and have the resolution of 1ns
. This might be insufficient for high accuracy applications

- We recommend to add a high precision 16-bit register to each of the
existing registers to represent fractional nanoseconds

. 16-bit fractional nanoseconds is compatible with the best resolution possible in
IEEE 1588-2019 (used in the PTP common header’s correctionField)



Current PCS Tx Path Data Delay Registers

45.2.3.67 TimeSync PCS transmit path data delay (Registers 3.1801, 3.1802, 3.1803, 3.1804)

The TimeSync PCS transmuat path data delay register contains the maximum (Registers 3.1801, 3.1802, see
Table 45-236) and minimum (Registers 3.1803, 3.1804, see Table 45-236) values of the transmit path data
delay. The transmit path data delav 1s expressed in units of ns. The values contained in these registers are
valid when the link 15 established. as indicated by bit 2 in Register 1.1 (see 45.2.1.2.4).

Table 45-236—TimeSync PCS transmit path data delay register

Bit(s) Name Description /WA
3.1801.15:0 | Maximmum PCS transmit path data delay, lower PCS delay TX max [15:0] RO MW
3.1802.15:0 | Maximmum PCS transmit path data delay, upper | PCS_delay TX max [31:16] RO, MW
3.1803.15:0 | Mininmim PCS transnmt path data delay, lower PCS_delay TX min [15:0] RO, MW
3.1804.15:0 | Mininmm PCS transnut path data delay, upper PCS_delay TX muin [31:16] RO, MW

“RO = Read onlv. MW = Multi-word




Current PCS Rx Path Data Delay Registers

45.2.3.68 TimeSync PCS receive path data delay (Registers 3.1805, 3.1806, 3.1807, 3.1808)

The TimeSync PCS receive path data delay register contains the maximum (Registers 3.1805. 3.1806. see
Table 45-237) and minimum (Registers 3.1807, 3.1808, see Table 45-237) values of the receive path data
delay. The receive path data delay 1s expressed in units of ns. The values contained in these registers are
valid when the link 15 established. as indicated by bat 2 1n Register 1.1 (see 45.2.1.2.4).

Table 45-237—TimeSync PCS receive path data delay register

Bit(s) Name Description RW*
3.1805.15:0 | Maxinmm PCS receive path data delay. lower | PCS_delay RX max [15:0] RO MW
3.1806.15:0 | Maxinmum PCS receive path data delay, upper | PCS_delay EX max [31:16] RO, MW
3.1807.15:0 | Minimum PCS receive path data delay, lower PCS_delay RX min [15:0] RO MW
3.1808.15:0 | Mininmmm PCS receive path data delay, upper PCS_delav BEX min [31:16] RO, MW

*RO = Read only, MW = Multi-word



correctionField in IEEE Std 1588-2019

13.3.2.9 correctionField (Integer6d)

The correctionField 1s the value of the correction measured in nanoseconds and multiphed by 2'°. For
example, 2.5 ns 15 represented as 00000000000280001s.

A value of one 1n all bats, except the most significant. of the field shall indicate that the correction 1s too big
to be represented.



Proposed Text (1/6)

Insertions are highlighted in blue and deletions are highlighted in red.

45.2.3.66 TimeSync PCS capability (Register 3.1800)

The TimeSync PCS capability register (see Table 45-235) indicates the
capability of the PCS to report the transmit and-+receive-data delay,—stored
(in ns-resolution registers 3.1801 through 3.1804 and, separately, in sub-
ns-resolution registers 3.1809 and 3.1810) and receive data delay (in ns-
resolution registers 3.1805 through 3.1808 and, separately, in sub-ns-
resolution registers 3.1811 and 3.1812),respectively.




Proposed Text (2/6)

Modify Table 45-235-TimeSync PCS capability register as shown below

Bit(s) Name Description R/W?
3.1800.15:4 Reserved Value always 0 RO
3.1800.3 TimeSync fine resolution 1 = PCS provides information on transmit path data delay RO
transmit path data delay with sub-ns-resolution in registers 3.1809 and 3.1810
0 = PCS does not provide information on transmit path data
delay with sub-ns-resolution
3.1800.2 TimeSync fine resolution receive | 1 =PCS provides information on receive path data delay RO
path data delay with sub-ns-resolution in registers 3.1811 and 3.1812
0 = PCS does not provide information on receive path data
delay with sub-ns-resolution
3.1800.1 TimeSync transmit path data 1 = PCS provides information on transmit path data delay RO
delay with ns-resolution in registers 3.1801 through 3.1804
0 = PCS does not provide information on transmit path data
delay with ns-resolution
3.1800.0 TimeSync receive path data 1 = PCS provides information on receive path data delay RO

delay

with ns-resolution in registers 3.1805 through 3.1808

0 = PCS does not provide information on receive path data
delay with ns-resolution




Proposed Text (3/6)

g5i§136)67 TimeSync PCS transmit path data delay (Registers 3.1801, 3.1802, 3.1803, 3.1804, 3.1809, and

The TimeSync PCS transmit path data delay and fine resolution transmit path data delay registers contains the
maximum {Registers-3-1801,-3-1802-seeTtable45—-236} and minimum ; :

45-236}values of the PCS transmit path data delay{]. i .
The values contained in these registers are valid when the link is established, as indicated by bit 2 in Register
1.1 (see 45.2.1.2.4), and when the corresponding capability register bit (see Table 45—235) is asserted.

The maximum PCS transmit path data delay value is given in two sets of registers. The first set (Registers
3.1801 and 3.1802, see Table 45—236) gives the integer nanoseconds portion of the maximum PCS transmit
path data delay, in units of ns. The second set (Register 3.1809, see Table 45—236) gives the fractional
nanoseconds portion of the maximum PCS transmit path data delay, in units of 2*°ns. If both sets of registers
are valid (see Table 45—235), the maximum PCS transmit path data delay is the sum of the values from these
two sets of registers. If any of the two register sets are not valid, then the corresponding value is not included
in the maximum PCS transmit path data delay.

7 7

The minimum PCS transmit path data delay value is given in two sets of registers. The first set (Registers
3.1803 and 3.1804, see Table 45—236) gives the integer nanoseconds portion of the minimum PCS transmit
path data delay, in units of ns. The second set (Register 3.1810, see Table 45—236) gives the fractional
nanoseconds portion of the minimum PCS transmit path data delay, in units of 2*°ns. If both sets of registers
are valid (see Table 45—235), the minimum PCS transmit path data delay is the sum of the values from these
two sets of registers. If any of the two register sets are not valid, then the corresponding value is not included
in the minimum PCS transmit path data delay.




Proposed Text (4/6)

* Add the following rows to Table 45-236 —TimeSync PCS transmit path data delay
register

Description

3.1809.15:0 Maximum fine resolution PCS fine delay TX max[15:0] RO, MW
PCS transmit path data

delay
3.1810.15:0 Minimum fine resolution PCS fine delay TX min[15:0] RO, MW
PCS transmit path data
delay




Proposed Text (5/6)

g51§132)68 TimeSync PCS receive path data delay (Registers 3.1805, 3.1806, 3.1807, 3.1808, 3.1811, and

The TimeSync PCS receive path data delay and fine resolution receive path data delav registers ¢ ontains the
maximum and m|n|mum Sos 18 180¢

values of the PCS receive path data delay. Sk j i j The
values contained in these r reﬁlsters are valid when the Imk is establlshed as |nd|cated b bit 2 in Reglster 1.1
(see 45.2.1.2.4), and when the corresponding capability register bit (see Table 45—235) is asserted.

The maximum PCS receive path data delay value is given in two sets of registers. The first set (Registers
3.1805 and 3.1806, see Table 45—237) gives the integer nanoseconds portion of the maximum PCS receive
path data delay, in units of ns. The second set (Register 3.1811, see Table 45—237) gives the fractional
nanoseconds portion of the maximum PCS receive path data delay, in units of 2-'° ns. If both sets of registers
are valid (see Table 45—235), the maximum PCS receive path data delay is the sum of the values from these
two sets of registers. If any of the two register sets are not valid, then the corresponding value is not included
in the maximum PCS receive path data delay.

The minimum PCS receive path data delay value is given in two sets of registers. The first set (Registers 3.1807
and 3.1808, see Table 45—237) gives the integer nanoseconds portion of the minimum PCS receive path data
delay, in units of ns. The second set (Register 3.1812, see Table 45—237) gives the fractional nanoseconds
portion of the minimum PCS receive path data delay, in units of 2-° ns. If both sets of registers are valid (see
Table 45—235), the minimum PCS receive path data delay is the sum of the values from these two sets o
registers. If any of the two register sets are not valid, then the corresponding value is not included in the
minimum PCS receive path data delay.




Proposed Text (6/6)

* Add the following rows to Table 45-237 —TimeSync PCS receive path data delay
register

Description

3.1811.15:0 Maximum fine resolution PCS fine delay RX max[15:0] RO, MW
PCS receive path data delay

3.1812.15:0 Minimum fine resolution PCS fine delay RX min[15:0] RO, MW
PCS receive path data delay




Thank youl!

Any guestions or comments?



