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Introduction

 PTP accuracy is becoming more important in a broader set of networks

e Reference liaison letter from MOPA:
https://www.ieee802.org/3/minutes/nov23/incoming/MOPA to IEEE 802p3

231102 Redacted.pdf

* Ethernet PHYs, including those being developed within 802.3dj, can address
timestamping accuracy by following Clause 90. The exception to this is the
currently adopted 800GBASE-ER1 baseline with an 800GMII Extender (at either

end).

* This contribution proposes an update to the current 8S00GBASE-ER1 baseline to
address this limitation.
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Problem statement

* |n addition to the usual need for very careful design to achieve high PTP accuracy,
800GBASE-ER1 when used with an 800GMII Extender has an architectural
constraint that limits the achievable accuracy (even after using Clause 90
compensation):

* |In the transmit path AMs are removed (by the PHY XS) before mapping the
Ethernet symbols into the GMP frame (in the 800GBASE-ER1 PCS).

* |In the receive path, after Ethernet symbols are de-mapped from the GMP
frame (in the 8O00GBASE-ER1 PCS), AMs are then re-inserted at some random
location (by the PHY _XS).

* This changes the relationship between packets and introduces timestamping
errors.

 Analysis has shown that the insertion/removal of the Alignment Mechanism (AM)
fields can affect c|TE| in a measurable way (5.12 nS@ 800G).

1/(803125000000) x 257 x 16 =0.00000000512



Solution overview

* A solution is proposed that ensures AMs are re-inserted in the same
positions by the receive 800GMII Extender, relative to where they
were removed by the transmit 800GMII Extender.

* This preserves the Host-to-Host timing relationship of the underlying
PTP packet across the 800GBASE-ER1 link.

* Implementation of this function is considered optional and does not
affect interoperability. It is assumed the 800G MIl Extender choice is
symmetrical across the 800GBASE-ER1 link.
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Solution concept

* The 800GBASE-R FEC frame (after serializing the two flows) consists of AMs
(16x257b) and payload blocks (327664x257b)

 The AMs are removed prior to mapping into the GMP frame

* This frame floats within the GMP frame used by the 800GBASE-ER1 PCS

 The GMP frame has overhead and a payload that is a mix of data and stuff blocks
 The payload is organized as groups of four 257b blocks that are either data or stuff

* The position of the 800GBASE-R AMs can be conveyed from the transmitter to
the receiver by encoding their relative position to the mapped data in the client
payload overhead block of the GMP frame

* The receiver can use this to determine where AMs need to be inserted



AM Synchronization

The purpose of the Counter is to
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when AM are removed in the TX
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Proposal — Mark AM position using GMP extender JC9,JC7,JC8
(MSB...LSB) OH bytes.

GMP

GMP

The GMP Mapping block Includes a counter which increments for every 4 x 257-bit block that includes data in the 800ZR
transmission frame. The counter is reset at the start of every 800GBASE-RS AM delineated block.

The count value is encoded in JC9, JC7, JC8 (MSB..LSB) OH fields and indicates the offset position of the first 4 x 257b
blocks carrying data relative to the AM framed 800GBASE-RS FEC.

RS FEC frame 1 2 n 81915 81916
AM (16x257b) [4x257b 4x257b 4x257b 4x257b 4x257b
n gets encoded here
Bytes

., Frame MFAS 1 2 3 5 6 7 8 9 10 11 12 13 .. 26 27 28 29 .. 4041 4546 .. 302 30 559 560 . 5263360
S0 1 0000 [MFAS | STAT| GID éD GID|Res| 1D MAP CRC [ pad | sttt ——{(8 x257D)(payload) | (payload)
S5 2 000001 | MFAS | STAT ES ica JC1 MAP CRC ——Res—— |
= 3 xoox010 | MFAS | sTaT[T67 | 1IN ucs o2 | CRC RES

4 xoox011 | MFAS [ sTaTNC | a4 ice 1C3 MAP CRC RES

5  xxxxx100 MFAS | STAT MSI[x] PT MAP CRC RES RES M@ ZSEpayload) ‘ (payload)
oo
522 6 xoux101 MFAS | STAT RES ic4 Jc1 MAP CRC |
83 7 xwoox110 | MFAs | staT}Ic7 | acE iC5 o2 | a——— CRC RES
= 8  xoox111 MFAS | STAT [NGSTAT | Jcg JC6 Jc3 MAP CRC RES

=

Proposed GMP extensions for use in AM synchronization
GMP and Tributary OH fields
FlexO-x information Structure OH defined by ITU-T G.709.1 to carry various mapped payloads
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AM Synchronization Mechanisms

e JC9-JC7 (MSB-LSB) bytes in the 800GBASE-ER1 transmission container can be used to provide a mechanism

Mar

(16—counteig to transmit phase information of the Ethernet payload relative to the original FEC Alignment

ker field (AM).

Elg&pose of the counter is to convey the “Start/End” of the 800GBASE-R RS block transfer over the 800GBASE-
For 800GE there are 2 x 400G blocks of 8192 code words (2 x (163840 x 257b blocks)) code words between
16-lane AM marked RS coded blocks (2 x 8 x 257b). Markers are inserted on the same 257b block for both
flows (PCS-[0,1]). The two flows are serialized as part of the GMP mapping, with the first block of the
serialized flow coming from PCS-0.

GMP mapping is done using 4 x 257b words over 8 x 100G slices (each slice is mapped independently but
uses the same GMP parameters). The counter is incremented for each valid (non-stuff) 4 x 257b data blocks
mapped into the 800GBASE-ER1 transmission container. The counter is reset to zero every AM cycle.
Terminal count is therefore 81916 x (4 x 257b) blocks.

The value of the counter indicating the 15t 4 x 257b data block from the RS FEC frame that is GMP mapped
into JC9,JC7,JC8 (MSB...LSB).

On the RX side of the 800GBASE-ER1 link the RX GMP de-mapper initializes its version of an AM sync counter
to correspond with the values sent from the receiver. Sync is achieved when the values are consistent over 3
8-frame multi-frames. Sync is lost when the values are inconsistent over 3 8-frame multi-frames.

The De-mapper increments for each valid (non-stuff) 4 x 257b clock de-mapped from the 800GBASE-ER1
transmission container. Terminal count for RX counter is also 81916 x (4 x 257b).

AM are inserted between the payload block where the counter rolls to 0.



apping detail
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Misconfiguration scenarios

* If the transmitter has this optional feature enabled and the receiver
does not, the only impact is that the PTP accuracy is not improved
(i.e., the receiver is simply not using the information being made
available in JC7-JC9)

* If the transmitter has not implemented this feature or if the feature is
disabled, the receiver will detect this condition as not available.

* An all-zero value in two consecutive multi-frames indicates to the receiver this
feature is not implemented or disabled.



Mismatches with use of XS

* The use of the XS is not mandatory

 The 800GBASE-ER1 PCS is designed to provide the correct format
whether or not an XS is present

* This proposal assumes an XS is present

* If only one end of the link uses an XS, it will be the same as if the end
without the XS has disabled the optional feature described in this
proposal

* If neither end has an XS, the optional feature cannot be used, but it is
also not necessary because AMs are not removed and re-inserted



summary

* A potential issue was identified related to timestamping accuracy when using an
800GBASE-ER1 PHY with an 800GMII Extender, which is not adequately
compensated for by Clause 90.

* This contribution proposes a method to mark the position where the Alignment
Markers (AM) are removed in the transmit 800GMII Extender and carry this
information over the 800BASE-ER1 link such that the receive 800GMII Extender
can re-insert the AMs in the same location from which they were removed.

* This optional mechanism would allow an implementation choice for 800GBASE-
ER1 that could comply with the intent of the note in 90.7.2 (referenced in our
response to the MPOA liaison letter) and essentially brings 800GBASE-ER1 into
line with the other 802.3dj PHYs in this regard.

* Note: the same solution is applicable to the 800GBASE-ER1-20 PHY



Thanks |
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