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I ntroduction

[ RFC6374] was originally designed for use as an Operati ons,

Admi ni stration, and Mai ntenance (QAM protocol for use with MPLS
Transport Profile (MPLS-TP) [RFC5921] LSPs. MPLS-TP only supports
poi nt-to-point and point-to-nultipoint LSPs. This docunment describes
how to use [RFC6374] in the generic MPLS case and al so introduces a
nunber of nore sophisticated neasurenents of applicability to both
cases.

[ RFC8372] describes the requirenent for introducing flow identities
when usi ng packet |oss neasurenents described in [RFC6374]. In
summary, [ RFC6374] describes use of the | oss neasurenent (LM nessage
as the packet accounting demarcation point. Unfortunately, this
gives rise to a nunber of problens that nmay |l ead to significant
packet accounting errors in certain situations. For exanple:

1. Wiere a flowis subjected to Equal -Cost Miltipath (ECVP)
treatnment, packets can arrive out of order with respect to the LM
packet .

2. \Were a flowis subjected to ECVMP treatnent, packets can arrive
at different hardware interfaces, thus requiring reception of an
LM packet on one interface to trigger a packet accounting action
on a different interface that nmay not be co-located with it.
This is a difficult technical problemto address with the
requi red degree of accuracy.

3. Even where there is no ECW (for exanple, on RSVP-TE, MLS-TP
LSPs, and pseudowires (PWs)), |ocal processing nmay be distributed
over a nunber of processor cores, |eading to synchronization
probl ens.

4. Link aggregation techniques [ RFC7190] may also lead to
synchroni zati on issues.

5. Sone forwarder inplenentations have a | ong pipeline between
processi ng a packet and increnenting the associated counter,
again | eading to synchronization difficulties.



An approach to mtigating these synchronization issues is described
in [RFC9341] -- the packets are batched by the sender, and each batch
is marked in sone way such that adjacent batches can be easily
recogni zed by the receiver

An additional problemarises where the LSP is a nultipoint-to-point
LSP since MPLS does not include a source address in the packet.

Net wor k managenent operations require the neasurenent of packet |oss
bet ween a source and destination. It is thus necessary to introduce
sone source-specific information into the packet to identify packet
bat ches from a specific source

[ RFC8957] describes a method of encoding per-flow instructions in an
MPLS | abel stack using a technique called Synonynous Fl ow Label s
(SFLs), in which labels that mnic the behavior of other |abels
provi de the packet batch identifiers and enabl e the per-batch packet
accounting. This neno specifies how SFLs are used to perform packet
| oss and del ay neasurenents as described in [ RFC6374].

When the terns "performance neasurenent nethod," "Query," "packet,"
or "nessage" are used in this docunent, they refer to a performance
measur enent net hod, Query, packet, or nessage as specified in

[ RFC6374] .

Requi renent s Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMMENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

Packet Loss Measurenent Using SFL

The data service packets of the flow being instrunmented are grouped
into batches, and all the packets within a batch are marked with the
SFL [ RFC8372] corresponding to that batch. The sender counts the
nunber of packets in the batch. Wen the batch has conpleted and the
sender is confident that all of the packets in that batch will have
been received, the sender issues a Query nessage to deternine the
nunmber actually received and hence the nunber of packets lost. The
Query message is sent using the same SFL as the correspondi ng batch
of data service packets. The format of the Query and Response
packets is described in Section 9.

Si ngl e Packet Delay Measurenent Using SFL

[ RFC6374] describes how to measure the packet delay by neasuring the
transit time of a packet over an LSP. Such a packet may not need to
be carried over an SFL since the delay over a particular LSP should
be a function of the Traffic Cass (TC bits.

However, where SFLs are being used to nonitor packet |oss or where
| abel -inferred scheduling is used [ RFC3270], then the SFL woul d be
REQUI RED to ensure that the packet that was being used as a proxy for
a data service packet experienced a representative delay. The format
of a packet carried over the LSP using an SFL is shown in Section 9

Data Service Packet Del ay Measurenent

Where it is desired to nore thoroughly instrunent a packet flow and
to determ ne the delay of a nunber of packets, it is undesirable to
send a | arge nunber of packets acting as proxy data service packets
(see Section 4). A method of directly neasuring the del ay
characteristics of a batch of packets is therefore needed.



G ven the long intervals over which it is necessary to measure packet
loss, it is not necessarily the case that the batch tines for the two
measur enent types woul d be identical. Thus, we use a technique that
permits the two nmeasurenents to be made concurrently and yet
relatively independently fromeach other. The notion that they are
relatively independent arises fromthe potential for the two batches
to overlap in tine, in which case either the delay batch time wll
need to be cut short or the loss tine will need to be extended to

al l ow correct reconciliation of the various counters.

The problemis illustrated in Figure 1.
(Case 1) AAAAAAAAAABBBBBBBBBBAAAAAAAAAABBBBBBBBBB

SFL marki ng of a packet batch for | oss neasurenent
(Case 2) AADDDDAAAABBBBBBBBBBAAAAAAAAAABBBBBBBBBB

SFL marki ng of a subset of the packets for delay
(Case 3) AAAAAAAADDDDBBBBBBBBAAAAAAAAAABBBBBBBBBB

SFL marki ng of a subset of the packets across a packet |o0ss
measur enent boundary

(Case 4) AACDCDCDAABBBBBBBBBBAAAAAAAAAABBBBBBBBBB

A case of multiple delay nmeasurenents within a packet |oss
nmeasur enent

wher e
A and B are packets where |oss is being neasured.
C and D are packets where | oss and del ay are bei ng neasured.

Figure 1: Query Packet with SFL

In Case 1, we show where | oss nmeasurenent alone is being carried out
on the flow under analysis. For illustrative purposes, consider that
10 packets are used in each flowin the tine interval being analyzed.

Now consi der Case 2, where a small batch of packets need to be

anal yzed for delay. These are marked with a different SFL type,
indicating that they are to be nonitored for both | oss and del ay.
The SFL=A indicates |oss batch A, and SFL=D i ndi cates a batch of
packets that are to be instrunented for delay, but SFL Dis
synonynous with SFL A, which in turn is synonynobus with the
under | yi ng Forwardi ng Equi val ence Cass (FEC). Thus, a packet marked
"D'" will be accumulated into the A loss batch, into the del ay
statistics, and will be forwarded as normal. Whether the packet is
actually counted twice (for |oss and delay) or whether the two
counters are reconciled during reporting is a local matter.

Now consi der Case 3, where a small batch of packets is nmarked for
del ay across a | oss batch boundary. These packets need to be
considered as a part of batch A or a part of batch B, and any Query
needs to take place after all packets A or D (whichever option is
chosen) have arrived at the receiving Label Switching Router (LSR)

Now consi der Case 4. Here, we have a case where it is required to
take a number of delay measurements within a batch of packets that we
are neasuring for loss. To do this, we need two SFLs for delay (C
and D) and alternate between them (on a del ay- bat ch-by-del ay-batch
basis) for the purposes of nmeasuring the delay characteristics of the
di fferent batches of packets.

Sone Sinplifying Rules



It is possible to construct a |arge set of overl appi ng neasurenent
types in terns of |oss, delay, |oss and delay, and batch overlap. |If
we allow all conbinations of cases, this |eads to configuration,
testing, and inplenmentation conplexity and, hence, increased costs.
The followi ng sinplifying rules represent the default case:

1. Any systemthat needs to nmeasure delay MJUST be able to neasure
| oss.

2. Any systemthat is to nmeasure delay MJST be configured to neasure
|l oss. Whether the |oss statistics are collected or not is a
| ocal matter.

3. A delay neasurenent MAY start at any point during a |oss
measur enent batch, subject to rule 4.

4. A del ay neasurenent interval MJST be short enough that it wll
compl ete before the encl osing | oss batch conpl etes.

5. The duration of a second delay batch (D in Figure 1) nust be such
that all packets fromthe packets belonging to a first delay
batch (Cin Figure 1) will have been received before the second
del ay batch conpletes. This condition is satisfied when the tine
to send a batch is I ong conpared to the network propagation tine
and is a paraneter that can be established by the network
oper at or.

G ven that the sender controls both the start and duration of a |oss
and a del ay packet batch, these rules are readily inplenmented in the
control plane.

Mul tipl e Packet Delay Characteristics

A nunber of methods are described that add to the set of neasurenents
originally specified in [RFC6374]. Each of these nethods has
different characteristics and different processing demands on the
packet forwarder. The choice of nethod will depend on the type of

di agnostic that the operator seeks.

Three nethods are di scussed:

1. Tinme Buckets

2. Cassic Standard Deviation
3. Average Del ay

.1. Method 1: Tinme Buckets

In this nethod, the receiving LSR neasures the inter-packet gap,
classifies the delay into a nunber of delay buckets, and records the
nunber of packets in each bucket. As an exanple, if the operator

were concerned about packets with a delay of upto 1 us, 2 us, 4 us,
8 us, and over 8 us, then there would be five buckets, and packets
that arrived up to 1 ©s would cause the "up to 1 w« s" bucket counter
to increase. Likewise, for those that arrived between 1 wus and 2 us
the "2 wus" bucket counter would increase, etc. In practice, it mght
be better in ternms of processing and potential parallelismif both

the "up to 1 ws" and "2 us" counters were increnmented when a packet
had a delay relative to its predecessor of 2 us, and any nore
detailed information was calculated in the anal ytics system

This nmethod all ows the operator to see nore structure in the jitter
characteristics than sinply measuring the average jitter and avoids
the conplication of needing to performa per-packet multiply but wll



probably need the tine intervals between buckets to be programmabl e
by the operator.

The packet format of a Tinme Bucket Jitter Measurenent nessage is
shown bel ow

0 1 2 3
01234567890123456789012345678901
T I T S S i T T S AR

| Version| Flags | Control Code | Message Length |
I i I T i i S i S S o
QIF | RTF | RPTF | Reserved |

i T o T i e S S S i S e S
Session ldentifier DS |
e b T S i i S S S S e e s S i T T i S S
Nunmber of | Reserved 1
Bucket s |
i s i T e i S S I T sl ATt S S
Interval (in 10 ns units)

-+
-+
Nunber of Pkts in Bucket 1 |
i T o T T i T A S S S T
i T S S S T i T i I S I S S
Nunber of Pkts in Bucket N |

+-
+-
+-
R s s o o R i i R TR T S S T s S S S S O e i e ol B
+-
+-
e e i i i e S S e S i il s St S S i R R R R
~ TLV Bl ock ~
el i I e i it T e e e e i i T o S e e S e T R R

Fi gure 2: Tine Bucket Jitter Measurenent Message Format

The Version, Flags, Control Code, Message Length, Querier Tinmestanp
Format (QIF), Responder Tinestanp Format (RTF), Responder’s Preferred
Ti mestanp Format (RPTF), Session ldentifier, Reserved, and
Differentiated Services (DS) fields are as defined in Section 3.2 of
[ RFC6374]. The renmaining fields, which are unsigned integers, are as
fol | ows:

*  Number of Buckets in the measurenent.
* Reserved 1 nust be sent as zero and ignored on receipt.

* Interval (in 10 ns units) is the inter-packet interval for this
bucket .

*  Nunber of Pkts in Bucket 1 is the nunber of packets found in the
first bucket.

*  Nunber of Pkts in Bucket N is the nunber of packets found in the
Nt h bucket, where Nis the value in the Nunmber of Buckets field.

There will be a nunber of Interval/Nunber pairs depending on the
nunber of buckets being specified by the Querier. |If a nessage is
bei ng used to configure the buckets (i.e., the responder is creating
or nmodi fying the buckets according to the intervals in the Query
message), then the responder MJST respond with O packets in each
bucket until it has been configured for a full measurenent period.
This indicates that it was configured at the tinme of the |ast
response nessage, and thus, the response is valid for the whole
interval. As per the convention in [RFC6374], the Nunmber of Pkts in
Bucket fields are included in the Query nessage and set to zero.



Qut - of -band configuration is permtted by this node of operation.

Note this is a departure fromthe normal fixed format used in
[ RFC6374] .

The Tinme Bucket Jitter Measurenent nessage is carried over an LSP in
the way described in [ RFC6374] and over an LSP with an SFL as
described in Section 9.

7.2. Method 2: Cassic Standard Deviation

In this nmethod, provision is nmade for reporting the foll ow ng del ay
characteristics:

1. Nunber of packets in the batch (n)

2. Sumof delays in a batch (S

3. Maxi mum del ay

4. M ni mum del ay

5. Sum of squares of inter-packet delay (Sunb)

Characteristics 1 and 2 give the nean delay. Measuring the delay of
each pair in the batch is discussed in Section 7. 3.

Characteristics 3 and 4 give the outliers.

Characteristics 1, 2, and 5 can be used to cal culate the variance of
the inter-packet gap, hence the standard deviation giving a view of
the distribution of packet delays and hence the jitter. The equation
for the variance (var) is given by:

var = (Suns - S*S/n)/(n-1)

There is sonme concern over the use of this algorithmfor measuring
vari ance because SunS and S*S/n can be simlar nunbers, particularly
where variance is low. However, the nethod is acceptabl e because it
does not require a division in the hardware.

7.2.1. Milti-packet Delay Measurement Message For mat

The packet format of a Multi-packet Del ay Measurenment nessage is
shown bel ow

0 1 2 3
01234567890123456789012345678901
i S S T i S S e e i S S S S

| Version| Flags | Control Code | Message Length |
i i i T i I S i e s o o i i
QIF | RTF | RPTF | Reserved |

I T i S S S S T o S S s Sl Sl S S S
Session ldentifier DS
i T i T S e i S R g ol S I R S S
Nunber of Packets

Sum of Del ays for Batch

i T i T S e i S R g ol S I R S S
M ni mum Del ay

T T S S S

I
+-
I
+-
I
I
R s i o e i ol S e S e T ik ik T S e T S T S
I
I
+-
I
I
+-
| Maxi mum Del ay

I

I
-+
I
I
-+
I
I
-+
I
I
-+
I
I



B i s T T i i o S o T Ji I
| Sum of squares of Inter-packet del ay |

o g S T S S T S S
~ TLV Bl ock ~
B i s T T i i o S o T Ji I

Figure 3: Milti-packet Delay Measurenent Message For nmat

The Version, Flags, Control Code, Message Length, QIF, RTF, RPTF,
Session ldentifier, Reserved, and DS fields are as defined in
Section 3.2 of [RFC6374]. The remaining fields are as follows:

*  Nunber of Packets is the nunber of packets in this batch.

* Sum of Delays for Batch is the duration of the batch in the tine
measur enent format specified in the RTF field.

* MnimumDelay is the mninmuminter-packet gap observed during the
batch in the tine format specified in the RTF field.

* Maxi mum Del ay i s the nmaxi mum i nter-packet gap observed during the
batch in the tinme format specified in the RTF field.

The Mul ti-packet Del ay Measurenent nessage is carried over an LSP in
the way described in [ RFC6374] and over an LSP with an SFL as
described in Section 9.

7.3. Per-Packet Del ay Measurenent

If detail ed packet delay nmeasurenent is required, then it mght be
possible to record the inter-packet gap for each packet pair. In
cases other than the exceptions of slow flows or small batch sizes,
this would create a | arge (per-packet) demand on storage in the
instrumentation system a |large bandwidth for such a storage system
and | arge bandwi dth for the analytics system Such a neasurenent
technique is outside the scope of this docunent.

7.4. Average Del ay

Introduced in [RFC9341] is the concept of a one-way del ay neasurenent
in which the average tine of arrival of a set of packets is measured.
In this approach, the packet is tinestanped at arrival, and the
responder returns the sumof the tinestanps and the nunber of
timestanps. Fromthis, the anal ytics engine can determnine the nean
delay. An alternative nmodel is that the responder returns the
timestanp of the first and | ast packet and the nunmber of packets.
This latter method has the advantage of allow ng the average delay to
be determ ned at a nunber of points along the packet path and

all owi ng the components of the delay to be characterized. Unless
specifically configured otherw se, the responder may return either or
both types of response, and the anal ytics engi ne shoul d process the
response appropriately.

The packet format of an Average Del ay Measurenent nmessage i s shown
bel ow.

0 1 2 3
01234567890123456789012345678901
i S S T i S S e e i S S S S

| Version| Flags | Control Code | Message Length |
i i i T i I S i e s o o i i
QIF | RTF | RPTF | Reserved |

i e e ok T E e e ok ok i S SR R S S
| Session ldentifier DS |



B i s T T i i o S o T Ji I
| Nunber of Packets |

T T o T e i ol s S SR S S S e e s it eI SR R T S R S
Time of First Packet

+-

B i s T T i i o S o T Ji I
| Time of Last Packet

R i T I e T S S e S TR S T e i I S e S e e e e o o
| Sum of Ti nestanps of Batch
+-

I
+
|
|
I
I

I T S T i S S e I A ST S A S S S S S

~ TLV Bl ock ~
T T T S S B S A SRS MR HA B B S

Figure 4: Average Del ay Measurenent Message Format

The Version, Flags, Control Code, Message Length, QIF, RTF, RPTF,
Session ldentifier, and DS fields are as defined in Section 3.2 of
[ RFC6374]. The remmining fields are as follows:

*  Number of Packets is the number of packets in this batch.

* Time of First Packet is the time of arrival of the first packet in
t he bat ch.

* Time of Last Packet is the tine of arrival of the |ast packet in
t he bat ch.

* Sum of Ti mestanps of Batch.

The Average Del ay Measurenent nessage is carried over an LSP in the
way described in [RFC6374] and over an LSP with an SFL as descri bed
in Section 9. As is the convention with [ RFC6374], the Query nessage
contai ns placehol ders for the Response nessage. The pl acehol ders are
sent as zero.

Sanpl ed Measur enent

In the discussion so far, it has been assuned that we woul d neasure
the delay characteristics of every packet in a delay neasurenent
interval defined by an SFL of constant color. |In [RFC9341], the
concept of a sanpled neasurenent is considered. That is, the
responder only neasures a packet at the start of a group of packets
bei ng marked for delay neasurenent by a particular color, rather than
every packet in the marked batch. A nmeasurement interval is not
defined by the duration of a marked batch of packets but the interva
bet ween a pair of packets taking a readout of the del ay
characteristic. This approach has the advantage that the neasurenent
is not inpacted by ECWP effects.

Thi s sampl ed approach may be used if supported by the responder and
configured by the operator.

Carryi ng Packets over an LSP Using an SFL

We illustrate the packet format of a Query message using SFLs for the
case of an MPLS Direct Loss Measurenent in Figure 5.

I I
| LSP |
| Label |



| Label |

I I
| Fi xed-f or mat |
| portion of nsg |
I I

| Optional SFL TLV |

I I
| Optional Return |
| I nformation |
I I

Figure 5. Query Packet with SFL

The MPLS | abel stack is exactly the sane as that used for the user
data service packets being instrumented except for the inclusion of
the Generic Associ ated Channel Label (GAL) [RFC5586] to allow the
recei ver to distinguish between normal data packets and OAM packets.
Si nce the packet |oss neasurenents are being made on the data service
packets, an MPLS Direct Loss Measurenent is being rmade, which is
indicated by the type field in the Associ ated Channel Header (ACH)
(Type = 0x000A).

The neasurenent nmessage consists of up to three conponents as
fol | ows.

* The fixed-format portion of the message is carried over the ACH
channel. The ACH channel type specifies the type of neasurenent
bei ng made (currently: loss, delay, or |oss and del ay).

* (Optional) The SFL TLV specified in Section 9.1 MAY be carried if
needed. It is used to provide the inplenmentation with a rem nder
of the SFL that was used to carry the nmessage. This is needed
because a nunber of MPLS inplenentations do not provide the MPLS
| abel stack to the MPLS OAM handler. This TLV is required if
nmessages are sent over UDP [RFC7876]. This TLV MJST be incl uded
unl ess, by some nethod outside the scope of this docunent, it is
known that this information is not needed by the responder.

* (Optional) The Return Infornmation MAY be carried if needed. It
all ows the responder send the response to the Querier. This is
not needed if the response is requested in band and the MPLS
construct being measured is a point-to-point LSP, but it otherw se
MJUST be carried. The Return Address TLV is defined in [ RFC6374],



and the optional UDP Return Object is defined in [RFC7/876].

Wiere a neasurenent other than an MPLS Direct Loss Measurenment is to
be nmade, the appropriate neasurenent nessage is used (for exanple,
one of the new types defined in this docunment), and this is indicated
to the receiver by the use of the correspondi ng ACH type.

.1. Extending RFC 6374 with SFL TLV

The [RFC6374] SFL TLV is shown in Figure 6. This contains the SFL
that was carried in the | abel stack, the FEC that was used to

all ocate the SFL, and the index (into the batch of SFLs that were
all ocated for the FEC) that corresponds to this SFL

0 1 2 3
01234567890123456789012345678901
e it i o S S N SR SR R S e e rh ok o

| Type | Lengt h | MBZ| SFL Batch | SFL | ndex

B i T S O e i i i S B b T S I S S
| SFL Reserved |
e s o i T e b o i R SR
| FEC |

+m+

+-
L
+-
I

T T T o T i S S i oI S SEp S S S

Figure 6: SFL TLV

Wher e:

Type Set to Synonymous Fl ow Label (SFL-TLV)

Length The length of the TLV is as specified in [ RFC6374].

vBZ MJST be sent as zero and ignored on receive.

SFL Batch An identifier for a collection of SFLs grouped
toget her for managenent and control purposes.

SFL | ndex The index of this SFL within the list of SFLs that
were assigned for the FEC
Mul tiple SFLs can be assigned to a FEC, each with
different actions. This index is an optiona
conveni ence for use in mapping between the TLV and the
associ ated data structures in the LSRs. The use of
this feature is agreed upon between the two parties
during configuration. It is not required but is a
conveni ence for the receiver if both parties support
the facility.

SFL The SFL used to deliver this packet. This is an MPLS
| abel that is a conmponent of a | abel stack entry as
defined in Section 2.1 of [RFC3032].

Reserved MJST be sent as zero and ignored on receive

FEC The Forwardi ng Equi val ence Cl ass that was used to

request this SFL. This is encoded as per
Section 3.4.1 of [RFC5036].

This information is needed to allow for operation with hardware that
di scards the MPLS | abel stack before passing the renmainder of the
stack to the OAM handler. By providing both the SFL and the FEC pl us
index into the array of allocated SFLs, a nunber of inplenmentation
types are supported.



10. Conbi ned Loss/Del ay Measurement Using SFL

Thi s node of operation is not currently supported by this
speci fication.

11. Privacy Considerations

The inclusion of originating and/or flow information in a packet
provides nore identity information and hence potentially degrades the
privacy of the conmmunication. While the inclusion of the additiona
granul arity does allow greater insight into the flow characteristics,
it does not specifically identify which node originated the packet
other than by inspection of the network at the point of ingress or

i nspection of the control protocol packets. This privacy threat may
be mitigated by encrypting the control protocol packets, regularly
changi ng the synonymous | abels, and by concurrently using a nunber of
such | abel s.

12. Security Considerations

The security considerations docunented in [ RFC6374] and [ RFC8372]
(which in turn calls up [RFC5920] and [ RFC7258]) are applicable to
this protocol

The issue noted in Section 11 is a security consideration. There are
no other new security issues associated with the MPLS data pl ane.

Any control protocol used to request SFLs will need to ensure the

| egitimacy of the request.

An attacker that manages to corrupt the [RFC6374] SFL TLV in
Section 9.1 could disrupt the measurenments in a way that the

[ RFC6374] responder is unable to detect. However, the network
operator is likely to notice the anonal ous network performance
measurenents, and in any case, normal MPLS network security
procedures make this type of attack extrenely unlikely.

13. | ANA Consi derations

13.1. Allocation of MPLS Generalized Associ ated Channel (G ACh) Types
As per the | ANA considerations in [ RFC5586] updated by [ RFC7026] and
[ RFC7214], 1 ANA has allocated the follow ng values in the "MPLS

General i zed Associ ated Channel (G ACh) Types" registry, in the
"Generic Associ ated Channel (G ACh) Paraneters" registry group

| Value | Description | Reference

| Ox0010 | Tine Bucket Jitter Measurenment | RFC 9571 |
S SRR T S +
| Ox0011 | Multi-packet Delay Measurenent | RFC 9571 |
T o m e e e e e e i e e ee oo Fom e oo +
| O0x0012 | Average Del ay Measurenent | RFC 9571 |
Fomm e - o - o m e e e e e e e e e N +

Table 1
13.2. Allocation of MPLS Loss/Delay TLV Obj ect

| ANA has allocated the followi ng TLV fromthe 0-127 range of the
"MPLS Loss/Del ay Measurenment TLV Object” registry in the "Ceneric
Associ at ed Channel (G ACh) Paraneters" registry group

[ bl bty ety o}
| Type | Description | Reference
[ ool e e el
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| 4 | Synonynmous Fl ow Label | RFC 9571 |

+o-m - - o e e e e e e oo S +
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