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Background & Purpose

* Background:
o STAMP enables the measurement of both one-way and round-trip performance metrics [RFC8762].
o The performance of intermediate nodes that STAMP test packets travers are invisible.

o The STAMP instance must be configured at every intermediate node to measure the performance per node that test
packets traverse, which increases the complexity of OAM in large-scale networks.

* Purpose:

o This document extents optional TLVs to STAMP which enable OAM data collection per node that STAMP test packets
traverse:

o I0AM Tracmg Data TLV | Code Point | Description | Reference |

o Forward HbH DEIay T | TEAL | I0AM Tracins Data TLV | Thiz document |

Backward HbH Delav TLV | TBAZ | Forward HbH Delay TLV | Thiz document |

© Y | TBAZ | Backward HbH Delay TLV | Thisz document |

o HDbH Packet Loss TLV ~ NEW | TEA4 | HbH Packet Lozs TLYV | Thiz document |

| TEAS | HbH BW Mtilization TLY | Thiz document |

o HbH BW Utilization TLV ~ NEW | TEAG | HbH Timesztamp Information TLY | Thiz document |
O

HbH Timestamp Information TLV ~ NEW

o These optional TLVs are defined as updates of the STAMP Optional Extensions [I-D.ietf-ippm-stamp-option-tlv].



Changes from -01 to -02

Comments and Inputs on the List

Link bandwidth utilization is also an important indicator. Definition of a new Link Bandwidth Utilization TLV in this draft
(comment from Hongwei Yang)

The specification of the HbH also for packet loss and definition of a new HbH packet loss TLV (comment from Giuseppe
Fioccola)

In addition to IOAM, other telemetry data (e.g. alternate marking) could be transmitted by STAMP optional TLV extensions
(comment from Giuseppe Fioccola)

Specify the source of clock synchronization and the method of timestamp obtained at the intermediate node (comment
from Chang Liu)

Definition of a new HbH Timestamp Information TLV (Chang Liu)



HbH Packet Loss TLV

* A new HbH Packet Loss TLV placed in STAMP Session-Sender test packets to record the number of Session-Sender test
packets received at and transmitted by every intermediate nodes along the forward path.

1] 1 2 3
0123456780901 23466T7T808012346667808101

HbH Packet Loszs Type | Length | Node Left |

|

| |
| Counter Tuple list [1] |
| |
| |

Counter Tuple list [nl

HbH Packet Loss Type: TBA4.
Length: value equals to a multiple of 16 octets .
Node Left: the number of explicitly listed intermediate nodes still to be visited before reaching the destination node in the forward path.

o O O O

Counter Tuple list [1..n]: a variable-length field, which record the Receive Counter and the Transmit Counter when the test packet is
received at and transmitted by the n-th intermediate node.

o A Counter Tuple is composed of a 64-bit Receive Counter field and a 64-bit Transmit Counter field.

* Procedures:
o STAMP Session-Sender: generates the STAMP test packet with the HbH Packet Loss TLV, and set Node Left to n.

o Intermediate node: receives packets and writes punts the packet to control plane and writes the Receive Counter and the Transmit
Counter at the Counter Tuple list.

o STAMP Session-Reflector: MUST copy the HbH Packet Loss TLV into the Session-Reflector test packet before its transmission.



HbH Bandwidth Utilization TLV

* A new HbH Bandwidth Utilization TLV placed in STAMP Session-Sender test packets to record the ingress and egress
bandwidth utilization at every intermediate nodes along the forward path.

 The HbH BW Utilization TLV is usable to detect and troubleshoot the link congestion in the forward path.

o O O O

O

0 1 2 3
012345678901 2345567850012345673901

| HbH BW THilization Type | Length | Hode Left |

| BYW Ttilization Tuple list [1] |

| BYW Ttilization Tuple list [n] |

HbH BW Utilization Type: TBAS.
Length: value equals to a multiple of 8 octets .
Node Left: the number of explicitly listed intermediate nodes still to be visited before reaching the destination node in the forward path.

BW Utilization Tuple list [1..n]: a variable-length field, which record the ingress and egress bandwidth utilization when the test packet is
received at and transmitted by the n-th intermediate node.

BW Utilization Tuple is composed of a 32-bit ingress bandwidth utilization field and a 32-bit egress bandwidth utilization field.

* Procedures:

O

O

STAMP Session-Sender: generates the STAMP test packet with the HbH Bandwidth Utilization TLV, and set Node Left to n.

Intermediate node: receives packets and writes punts the packet to control plane and writes the ingress and egress bandwidth utilization
at the BW Utilization Tuple list.

STAMP Session-Reflector: MUST copy the HbH Bandwidth Utilization TLV into the Session-Reflector test packet before its transmission.
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HbH Timestamp Information TLV

* A new HbH Timestamp Information TLV placed in STAMP Session-Sender test packets to record the ingress and egress
Timestamp Information (includes the source of clock synchronization and the method of timestamp obtainment).

 The HbH Timestamp Information TLV is usable to query timestamp information from every nodes in the forward path.

1] 1 2 3
012345678001 2345867828080123486T7885901

| HbH Timestamp Info Twpe | Length | Node Left |

| Timestamp Info Tuple list [1] |

Timestamp Info Tuple list [n]

HbH Timestamp Info Type: TBA6.
Length: value equals to a multiple of 4 octets .
Node Left: the number of explicitly listed intermediate nodes still to be visited before reaching the destination node in the forward path.

Timestamp Info Tuple list [1..n]: a variable-length field, which record the clock synchronization and the method of timestamp
obtainment at the ingress and egress when the test packet is received at and transmitted by the n-th intermediate node.

© O O O

* Procedures:
o STAMP Session-Sender: generates the STAMP test packet with the HbH Timestamp Information TLV, and set Node Left to n.
o Intermediate node: receives packets and writes punts the packet to control plane and writes the Timestamp Information at the Tuple list.
o STAMP Session-Reflector: MUST copy the HbH Timestamp Info TLV into the Session-Reflector test packet before its transmission.



Next Steps

* Welcome questions and comments

* Evaluate WG adoption

Thank You!



