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Abstract

We are introducing a new nethod to cal cul ate services KPI's and
metrics in the network using TWAMP protocol. The services here
rangi ng from subscri ber aware services to security application,
Traffic | oad bal anci ng, content delivery, real time stream ng and

i ke. The KPIs discussed in this draft include Service Latency,

Servi ced Packets Count, Serviced Subscriber Count, Application

Li vel i ness and Session | oad per Service. KPIs nonitoring of these
services therefore, play a vital role in opti mnumusage of network
resources such as capacity and throughput. Once we have the
attributes like service |latency, the network topol ogy can be chosen
to provide better quality of experience to the end user. For
different services, the attributes may vary and our design takes care
of supporting different KPIs for different services nodel.
Additionally, liveliness of application and servers can be nonitored
using this proposed sol ution.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I1ETF). Note that other groups nay al so distribute
wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at http://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress.”

This Internet-Draft will expire on Decenber 31, 2015.
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1. I nt roducti on

The TWAMP- Test runs between a Session- Sender and a Sessi on-Refl ector
RFC 5357 [ RFC5357]. The existing TWAMP- Test packet format has

exi sting padding octets that are currently not used (either set to
zero or pseudo-random values). These octets can be used to carry
addi tional information between the Session-Sender and the Session-
Refl ector. The proposed extension uses these padding octets and
provide a nmethod to nonitor services KPIs in the network. This
feature is ternmed as Services KPI Mnitoring using TWAVP.

The services here refers to Layer 4 to Layer 7 services |ike DPI

SFW COGNAT, TDF and so on. Additionally these services can refer to
applications like DNS, HITP, FTP and so on. The KPIs MAY i nclude
service | atency, service load nonitoring in ternms of nunber of flows,
nunber of sessions, nunber of subscribers, nunber of octets,
liveliness of a service.

For instance, Services KPI Mnitoring using TWAMP MAY be used to
nmeasure service |atency of DPlI, nunmber of CGNAT flows, nunber of TDF
subscribers and so on. Simlarly this MAY be used to nonitor the
liveliness of the DNS Server, HITP Server and so on.

As per the proposed extension, both the TWAMP-Control and the TWAMP-
Test packet formats are nodified. One TWAMP- Test session SHALL be
used to nonitor KPIs for a specific service. But there can be
multiple KPI's nonitored using a single test session for a specific
service. A single TWAMP-Control connection MAY establish nultiple
TWAMP- Test sessions that neasure KPIs for nmultiple services in the
net wor k.

Thi s extension can be used to nonitor KPlIs for standal one service or
a set of services.

1.1. Conventions used in this docunent
1.1.1. Requirenents Language
The key words "MJST", "MJST NOT", "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [ RFC2119].
1.2. Term nol ogy
TWAMP: Two- WAy Active Measurenent Protoco

KPI: Key Performance | ndicator
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DPI : Deep Packet Inspection
CGNAT: Carrier Gade Network Address Transl ation
SFW Stateful Firewall
TDF: Traffic Detection Function
DNS: Domai n Nane Server
HTTP. Hyper Text Transfer Protocol
FTP: File Transfer Protocol
SKMC:. Services KPI Mnitoring Conmand
PDU. Protocol Data Unit
2. Purpose and Scope

The purpose of this extension is to provide a nethod to describe an
addi tional optional feature for TWAMP RFC 5357 [ RFC5357].

The scope of the extension is |imted to specifications of the
foll ow ng features:

1. Extension of the nodes of operation through assignnment of a new
value in the Modes field to conmuni cate feature capability.

2. Addition of new command types to identify, negotiate and nonitor
t he supported services and supported KPls for each service
between Control -Cient and TWAMP Server.

3. Use of existing padding octets of TWAMP-Test session to carry the
services KPI data that is being nonitored as part of the TWAMP-
Test session.

The purpose for this feature is to enhance TWAMP protocol to nonitor
and calculate service-related KPIs in real-tine that hel ps in network
per formance anal ysis and optim zati on.

The actual nethod to calculate the KPIs is not discussed and depends
on i npl enent ati on.

Srivat hsa Sarangapani & ExpiresGDecenber 31, 2015 [ Page 4]



| nt er net - Draf t Abbreviated Title June 2015

3.

Logi cal Model

The set of nessages that are exchanged between the Control-Cient and
TWAMP Server to negotiate and nonitor the services KPI is referred to
as Service Block (Fig 1.) Service Block MAY be a part of the sane
network el enment or can be a different entity.

Services KPI-Mnitor-REQis sent fromControl-Client to TWAMP Server
to get the list of supported services and the KPIs that can be
nonitored for each service. Once TWAMP Server receives this request,
Services KPI-Mnitor-RSP is sent wth the nunber of services that can
be nonitored on this Control-Cient connection.

This message is followed by Services KPI-Mnitor-1ND nessage fromthe
Sessi on-Refl ector which contain a service IDto identify the service
and the list of KPIs that are supported for this service. The client
replies with the Services KPI-Mnitor-ACK nessage that include the
list of KPIs the client is interested in nonitoring. These two sets of
nmessages will be repeated for each of the services that Server can
noni t or.

Then the client will initiate Request-TW Sessi on Message that contain
the service ID for a specific service. Once Server replies with the
Accept - Sessi on Message, the client SHALL start sending test packets

t hat MAY contain Service PDU
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4.

S T + S T +
| Cient | | Server |
I + I +

I I

| <------ TCP Connection------------- >|

I I

| <------ G eeting Message------------ |

I I

| ------- Set - Up- Response------------ >|

I I

| <------ Server-Start---------------- |

I I

| ------- Servi ces KPI - Mni tor-REQ -->|

| <------ Servi ces KPI - Monitor-RSP----|

I I

| <----- Services KPI-Mnitor-IND ----|

[------ Servi ces KPI - Moni tor - ACK- - - - >|

I : I

| |

| <----- Services.KPI-anitor-IND-----|

[------ Servi ces KPI - Moni tor-ACK---->|

I I

|------ Request - TW Session---------- >|

| <----- Accept Session--------------- |

I I

| . _ |

|------ Request - TW Session---------- >|

| <----- Accept Session--------------- |

Figure 1

TWAMP Ext ensi ons

The TWAMP connection establishnent follows the procedure defined in
Section 3.1 of OMMP [ RFC4656] and Section 3.1 of TWAMP [ RFC5357]
where the Modes field is used to identify and sel ect specific

comuni cation capabilities.

At the sane tine the Mbdes field been

recogni zed and used as an extension nechani smof TWAMP Refl ect Cctets

and Symmetri cal

Si ze Features [ RFC6038].

The new feature requires a

new bit position to identify the ability of a Session-Reflector to

moni tor Servi ces KPIs.

and TWAMP- Test
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4.1. TWAMP-Control Extensions

The TWAMP-Control is a derivative of the OMMP-Control, and provides
t wo- way neasurenent capability. TWAMP;, [RFC5357] uses the Mdes
field to identify and sel ect specific comunication capabilities, and
this field is a recogni zed extensi on nechanism The follow ng
Sections describe one such extension.

4.1.1. Connection Setup with Services KPIs Mnitoring

TWAMP- Contr ol connection establishnment follows the procedure defined
in Section 3.1 of OMMP; [ RFC4656]. The Services KPI's Monitoring
usi ng TWAMP node requires one new bit position (and value) to
identify the ability of the Server or the Session-Reflector to
nonitor the Services KPIs of the sessions. This new extension
requires an additional TWAMP node bit assignnent as explained in
Section 5.1.

A Control -Cient MAY request for Services KPIs nonitoring for some of
its sessions. To do so, it needs to know which services can be

nmoni tored and the corresponding KPIs (of those services)that can be
noni t or ed.

Services KPI Monitoring Command (SKMC) consist of a set of nessages
whi ch SHALL be used for nonitoring the KPIs of a service. This new
conmand requires an additional TWAMP Conmand Nunber as expl ained in
Section 7.

4.1.2. Services KPI-Mnitor-REQ Command

A Control -Cient MAY send Services KPI-Mnitor-REQ command to the
Server to obtain the list of services and their KPIs that can be
noni tored by the Session-Refl ector.

The format of the Services KPI-Mnitor-REQ Command is as foll ows:

0 1 2 3
01234567890123456789012345678901
T i o S T i S S i i S S e T 2
Command Nunber | REQ | MBZ (2 octets) |
e i S S i S S Tk sl T ai S S S S SR

+-
|

+-
| |
| HVAC (16 octets) |
I I
| |

I I ik ais: ST S S I I i o STt I S I I s st e S

Figure 2: Services KPI-NMnitor-REQ Conmand
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Since this is a new command, a Command Nunber val ue shoul d be

all ocated by the ANA in the registry as nentioned in Section 7. The
command nunber indicates that this is one of the Services KPI
Monitoring Conmand. The Control -Cient MJUST conpose this comrand,
and the Server MJUST interpret this conmand, according to the field
descriptions bel ow

The sub-type field MIUST be REQ for this nmessage. This nessage
indicates that the Cient is requesting Server to send the list of
Services and the corrosponding KPI's that can be nonitored.

The nmessage is termnated with a single block HVAC, as illustrated
above.

The Server MJST respond with Services KPI-NMonitor-RSP Conmand
Section 4.1. 3.

4.1.3. Services KPI-Mnitor-RSP Command

The Server responds to the Services KPI-NMonitor-REQ Command by
sending a Services KPI-Mnitor-RSP Command. The format of the
Services KPI-Mnitor-RSP Command is as foll ows:

0 1 2 3

01234567890123456789012345678901
e S s S L T T S i N N S
| Command Nunber | RSP | MBZ (2 octets) |
I I ik ais: ST S S I I i o STt I S I I s st e S
| Nunber of services |
i i i T i Sl S e R e R
I
I
I
|
+-

I
HVAC (16 octets) |
|
|
T i S i el S S i sk S o S SN DR SR R
Figure 3: Services KPI-Mnitor-RSP Command
The Command Nunber val ue here is sanme as nentioned in Section 7. The
Server MJST conpose this conmand, and the Control -Cient MJST
interpret this command, according to the field descriptions bel ow
The sub-type field MUST be RSP for this command. The field "Nunber
of Services" indicates the nunber of Services for which the Session-
Ref |l ector can nonitor the KPI.

The nessage is termnated with a single block HVAC, as illustrated
above.
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4.1.4. Services KPI-Mnitor-IND Conmmand

The Server MJST send the Services KPlI-Mnitor-1ND Conmand after
sendi ng Services KPI Mnitor-RSP nessage. This nmessage includes the
list of KPIs that can be nonitored for a service.

0 1 2 3

01234567890123456789012345678901
T i o S T i S S i i S S e T 2
Command Nunber | | ND | Service ID |
e i S S i T S S e R

Service Description (12 octets)

Supported Services KPI's Bitmask (2 octets)
i S S s i s i e il Sk NP N S

+-
|
+-
|
I
|
B i e o T T e S e it sl T I S i S e e S e e 2
|
|
+-
I
| HVAC (16 octets)

|

|

+-

|
I
|
+
I
|
+
I
I
I
|
+

e T T R e e e e S e e e Rk o I e e
Figure 4: Services KPI-Mnitor-IND Command

The Conmand Nunber val ue here is sanme as nentioned in Section 7. The
Server MJST conpose this conmand, and the Control -Cient MJST
interpret this command, according to the field descriptions bel ow

The sub-type field MUST be IND for this Command. This field
indicates that the Server is responding to the Control-Client with
the details of the KPIs of a service that can be nonitored by
Sessi on- Ref | ect or.

Service IDis an identifier which would be set by the Server to
identify a Service. This ID MJUST be used in the TWAMP-Control and
TWAMP- Test nessages to identify a particular Service. The range of
Service ID MIST be 1 to 65535; The value 0 is Reserved.

Service Description MAY be set of al phanuneric characters that would
provide a brief description of a particular Service. Exanple: "DPl"
" CONAT" " DNS- Server" "HTTP-Server".

Supported Services KPIs Bitnask is a bitnmask that would indicate the

kind of KPI Mbnitoring using TWAMP i s supported by the Session-
Refl ector for a particular Service.
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The message is termnated with a single block HVAC, as illustrated
above.

For each Services KPIs nonitoring supported, the Server MJST send one
Services KPI-Mnitor-IND Conmand to the Control -Cient.

4.1.5. Services KPI-Mnitor-ACK Conmmand

The Control -client MJUST respond back with a Services KPI-Monitor-ACK
Command for each Services KPI-NMnitor-1ND Command.

0 1 2 3
01234567890123456789012345678901
T T S i S S S S S I Sl S S S i St NS
Command Nunber | ACK | Service ID
T i o S T i s T S T ol S S S S

Service Description (12 octets)
Request ed Services KPIs Bitmask (2 octets)
T I e i T S i S S R e T e e

+-
|
+-
|
|
|
T i o T I il a i i S S S Y S S o T i S S e
|
|
+-
|
| HVAC (16 octets)

I

|

+-

I
|
|
+
I
|
+
|
I
I
I
+

B ek i TR R S e e i i s i o S S S S S e
Figure 5: Services KPI-NMnitor-ACK Conmand

The Command Nunber is sanme as nentioned in Section 7. The Server
MUST frame this command, and the Control-Cient MIST interpret this
command, according to the field descriptions bel ow

The sub-type field MUST be ACK for this nessage. This field
i ndi cates that the Control-client is acknow edging the Server wth
details of which KPIs of a particular service it is interested in.

Service I D and Service Description MIST be sane as that received in
the Services KPI-Mnitor-1ND Command. These two fields together
identify a particular Service.

Request ed Services KPIs Bitmask MJUST be set by the Control-Cient and
that indicates the KPIs of the services that the Control-Cient is
interested in nonitoring. The KPIs can be a subset or the full set
of KPIs sent in the correspondi ng Service KPI-Monitor-IND Conmand.
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The Command is termnated with a single block HVAC, as illustrated

above.

For each Services KPI-Nbnitor-IND Command recei ved at the control -
client, it acknow edges by sending a Services KPI-NMbnitor-ACK
Command.

4.1.6.

0
01234567890123456789012345678901

Request - TW Sessi on Command For mat

1 2 3

i T i e r i o i R SR N SR S S

5 | MBZ | IPYN | Conf-Sender | Conf-Receiver

T T S T T S e e S =

Number of Schedul e Sl ots

T T T S T T o S S S e e S S S S S S T =

Nunber of Packets

e i e i T S S S e n o ik S St NS SR S S

Sender Port | Recei ver Port

T ST T T i S S S S

Sender Address

T T T S T T o S S S e e S S S S S S T =

|
I
I
+-
I
+-
|
I
I
+-
I
I
|
I
+-
I
+-
I
I
+-
I
I
+-
I
+-
I

Sender Address (cont.) or MBZ (12 octets)

T T S S e AT S S S S S S S b S U SUR S S S

Recei ver Address
B T i i S T i S i i S i il T i

Recei ver Address (cont.) or MBZ (12 octets)
B I i T i T S T I T i i i S S
SID (16 octets)
B i T i i S o S i T i i
Paddi ng Length
R ik i i i e S S ko it i T I T S e S S e i o

Start Tine

T T e e S e e S e i it I S S e e e i i el St S R
Ti meout, (8 octets)

B S T i S S s i ST N S S
Type- P Descri ptor

e s e i S S e S R e e E e o ok HI SR

OCctets to be refl ected | Length of padding to reflect

+
+
+
+
+
+
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T T i S S i S S T il sl s i S S S S S
| Service ID | MBZ (2 octets) |
B I il aihs S I I T i ot S S S Y S S S S it o

I I
| HVAC (16 octets) |
| |
| |
i S e T S s SR S S S S ek s

Figure 6: Request-TW Sessi on Conmand

This new feature requires 2 octets to indicate the Service ID as a
part of Request-TW Session Conmand. See Section 7 for details on the

octet position. |If Services KPIs Mnitoring using TWAMP feature is
not requested as a part of this TWAMP-Test Session, then the Service
| D MUST be O.

If Service ID has a non-zero value, then the Padding Length field MAY
not have any significance. The test packets between Session-Sender
and Session-Reflector MAY be of different size based on the

i mpl enent ati on.

The actual test packets MAY contain valid data which SHOULD be
interpreted by Session-Sender or Session-Reflector to nonitor
Services KPIs. Please refer TWAMP- Test Extension Section 4.2 for
nore details.

4.2. TWAMP- Test Extension

As part of this extension, the existing Packet Padding octets in the
Test Packet MAY be used for the nonitoring of the Services KPIs as
explained in Section 5. The Packet Paddi ng octets which were either
zero or filled with pseudo-random val ues MAY now have sone valid data
i ke tinmestanps, statistics, service PDUs and so on.

The Sessi on- Sender Test Session data packet formats are provi ded
bel ow.
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01234567890123456789012345678901
T T S i T T o S S S s S S s i o S S

Sequence Nunber

R e i T e S el i e i i S SR SR SR S

A i R

Ti mest anp

i S T e S S i S SR DER S S
Error Estimate |
B S Tl T ot s S U S S S

MBZ (6 octets)

i S S I L S T T R

Packet Paddi ng

|
|
+
I
I
|
+
|

e i e i T S S S e n o ik S St NS SR S S

Figure 7: Unauthenticated Mbde Sessi on- Sender

As a part of the extension,

Estimate field.

Srivat hsa Sar angapani
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6 octets of MBZ are added after the Error
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0 1 2 3

01234567890123456789012345678901
B I S I T i ai S T i i S S
| Sequence Nunber |
T S S i T S ik SR N SR S S i SR S SR S S

MBZ (12 octets)

I e s i o o i S S i e i T i U S
Ti mest anp

Error Estimate |
B S b Tk T S S Y S
MBZ (6 octets)

T S S e T S S S e e I T S S S S e e T T e
B T T S T T S

HVAC (16 octets)

s e T S S s sl o S S S o S S

)+ +— +— +

I
I
|
+
I
|
+
I
I
I
+
I
I
I
|
+
|

Packet Paddi ng
B I il aihs S I I T i ot S S S Y S S S S it o

Figure 8. Authenticated and Encrypted Mode Session-Refl ector Data
Packet For mat

The Session-Refl ector Test Session data packet formats are provi ded
bel ow.

Srivat hsa Sarangapani & ExpiresGDecenber 31, 2015 [ Page 14]



| nt er net - Draf t Abbreviated Title June 2015

0 1 2 3
01234567890123456789012345678901
B I il aihs S I I T i ot S S S Y S S S S it o
| Sequence Nunber |
T S S i T S ik SR N SR S S i SR S SR S S
Ti mest anp |
|

s T S s e o S S Tl s i S S S S S T o
Error Estimate | VBZ
B e i T e T it T o R R s s T s ol SIS I R R Y S S S
Recei ve Ti nmestanp

B T i S R T e S S s sl S SRR I S S S
Sender Sequence Nunber
B e i T R e i i e R g e T T s oIt ST I I S R I S SR S
Sender Ti nest anp

- +—— +— +—

I T S S e i S S S e i wie S S S S S T o
Sender Error Estimate | VBZ |
T S i wi S S S e e Tk oI S S S S S S S ik S S
Sender TTL | VBZ |
e i I R S i i I I R e it sl T I T S S S SRR SR S S S S
|

Moni tored Services KPIs Bitmask (2 octets) |
I T S S S e Rl i S S S St S S T S S S S S s

-+

s+t +— +— +— +— +—

Packet Paddi ng

T s S i S I S I S e i
Figure 9: Unauthenticated Mdde Session-Refl ector Data Packet Format

As a part of this extension, The 3 octets of MBZ are added after the
Error Estimate field to align the next set of fields.

Monitored Services KPIs Bitmask indicates the services KPIs that are
present in this nessage. The KPIs would be present in the Packet
Paddi ng area in the sane order as indicated by Bitnmask starting from
bit O Position.

0 1 2 3

01234567890123456789012345678901
B I S I T i ai S T i i S S
| Sequence Nunber |
T S S i T S ik SR N SR S S i SR S SR S S
| MBZ (12 octets) |
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I i i i o o e S S il T i i S S
Ti mest anp

e S S S S s i i S e e
Error Estinmate |
B S S S S h i o S S oS
MBZ (6 octets)
B e i T e T it T o R R s s T s ol SIS I R R Y S S S
Recei ve Ti nmestanp

B T i S R T e S S s sl S SRR I S S S
MBZ (8 octets)

B e i T e T it T o R R s s T s ol SIS I R R Y S S S
Sender Sequence Nunber

e S S S S R R s i i S S
MBZ (12 octets)

B e i T e T it T o R R s s T s ol SIS I R R Y S S S
Sender Ti nmest anp

B T i S R T e S S s sl S SRR I S S S
Sender Error Estimate |
B T T T S S S
MBZ (6 octets)
I T R e T T s i o e s i S
Sender TTL |
I S i S

MBZ (15 octets)
L L e O o L o O S

HVAC (16 octets)

T T T T i S S T S S i ok i e

Moni tored Services KPIs Bitmask (2 octets)
T I S T S S S S S AT AT S S S S S

-+ """+ "+ —"+*+——"+ - -+ - "+ "+ +—— +— +— +— +
-+ - "+ "+ —"+——"+ - -+ +——— (+— +— +—— +

Packet Paddi ng

e i e i T S S S e n o ik S St NS SR S S
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5.

5.

5.

Figure 10: Authenticated and Encrypted Mdde Session-Refl ector Data
Packet For mat

As a part of this extension, Mnitored Services KPlIs Bitnask

i ndicates the services KPIs that are present in this nessage. The
KPI's woul d be present in the Packet Padding area in the sanme order as
i ndi cated by Bitmask starting frombit O Position. The set of KPIs
defined for a service are listed in Section 5.

Servi ces KPIs

1. Services Keepalive Mnitoring

2.

The Sessi on- Sender MAY send the Service PDU as part of the TWAMP- Test
Packet Paddi ng. Wen Session-Refl ector receives the TWAMP- Test
packet, it SHALL extract the Service PDU. Then Sessi on-Refl ector
SHALL inject the Service PDU to the Service Block for service
processi ng.

Based on whether the Session-Reflector received the response, the
Sessi on-Refl ector SHALL deci de whether the Service is alive or not.

The Session-Reflector MUST start the Packet Padding with the bel ow 4

octets as indicated in Fig.11 [TBD]. This is followed by the Service
PDU (whi ch MAY be sane as whatever was sent by Session-Sender or can

be the reply/response packet of the Service Bl ock).

Setting Bit O(X) indicates that the Session-Reflector successfully
sent the Service Request to the Service Block and received the
response fromthe Service Block. |[If this bit is NOTI set then it
indicates that the Service Block is not functional.

0 1 2 3
01234567890123456789012345678901
e i R R e e e el I S R R R . e S il S NI S R R R R
| X| Reserved | MBZ (3 octets) |
++++++++++++

Figure 11: Services Keepalive Mnitoring

Servi ce Latency

The Sessi on- Sender MAY send the Service PDU as part of the TWAMP- Test
Packet Paddi ng. Wen Session-Refl ector receives the TWAMP- Test
nmessage, it SHALL extract the Service PDU and inject that service PDU
in the Service Bl ock
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The Session-Reflector MJST record the tinme, when this service PDU is
injected. This SHALL be the Service | atency nmeasurenent Sender
Ti mest anp.

Once the Session-Reflector received the Response fromthe Service
Bl ock, it MJUST record the tinme. This time SHALL be the Service
| at ency nmeasur enment Receiver Ti nestanp.

If the Session-Reflector does NOT receive the Service PDU (within pre
configured time which is inplenentation specific), then it shal
indicate the Service |atency neasurenent Receiver Tinestanp as O.

The Session-Reflector MIST start the Packet Padding with the 16
octets indicated below. This SHALL be foll owed by the Service PDU
(whi ch MAY be sane as whatever was sent by Session-Sender or can be
the reply/response packet of the Service Bl ock).

1 2 3
1234567890123456789012345678901
T o S i T S S S S S S S i S S S S e o T

+
Service | atency neasurenent Sender Ti mestanp |
T i o S T i s T S T ol S S S S
+

Service | atency neasurenent Receiver Tinestanp

0
0
+-
+-
T T S S e s T A S S i i Ui SUR S S S S

Figure 12: Services Keepalive Mnitoring
5.3. Serviced Packets Count

When Session-Refl ector receives the TWAMP-Test nessage, it SHALL get
the informati on about Nunmber of Ingress Service Data packets and
Nunber of Egress Service Data packets fromthe Service Bl ock. How
Session-Refl ector gets this information is inplenmenatation dependant.
Once the Session-Reflector gets this information, it MJST start the
Packet Padding with the bel ow 16 octets. This SHALL be foll owed by

t he actual Packet Paddi ng.
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0

0 9
+- B i
| f

|

+

| Nunmber of Egress Service Data packets
|
+

+

I

|

e i o i S o S i sk o S SN S SR SR S
I

|

+

i i S e i o i i S

Figure 13: Serviced Packets Count

5.4. Serviced Bytes Count

5.

5.

When Session-Refl ector receives the TWAMP- Test nmessage, it SHALL get
the informati on about Nunmber of Ingress Service Data bytes and Nunber
of Egress Service Data bytes fromthe Service Block. How Session-
Refl ector gets this information is inplenenatation dependant. Once

t he Session-Reflector gets this information, it MJST start the Packet
Padding with the below 16 octets. This SHALL be foll owed by the
actual Packet Paddi ng.

0

0 9
+- Bk SN R +
I f I
| |
B e T T e S s e i o Sl o e e e S S e s ol sl s SR e SRR T
| Nunmber of Egress Service Data bytes |
| |
+- +

i S i sk S S i Sl S S
Figure 14: Serviced Bytes Count
Servi ced Subscri ber Count

When Session-Refl ector receives the TWAMP-Test nessage, it SHALL get
t he bel ow i nformation :

Total Nunber of Subscribers : Total nunmber of subscribers that are
currently present for the Service + 1. This count includes Active,
Non- Active and any other type of subscribers.

Nurmber of Active Subscribers : Nunber of subscribers who are
currently Actively using the Service + 1. The neaning of Active MAY
vary from Service to Service and this is inplenentation specific.
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Nunber of Non-Active Subscribers : Nunber of subscribers who are
currently NOT Actively using the Service + 1. The neaning of NOT
Active MAY vary from Service to Service and this is inplenentation
speci fic.

Nunber of Subscribers Added : Nunmber of subscribers who were NEWY
added conpared to the last tinme the statistics was taken + 1

Nunber of Subscribers Del eted : Nunber of subscribers who were
del eted, preenpted conpared to the last tinme the statistics was taken
+ 1.

Any of the above field can be O if that statistics is not supported
or not valid for a particular service. Session-Reflector should
always fill the value by increasing the actual service statistics by
1. Say for exanple, if Nuner of Active Subscribers is 0, then
Session-Reflector would fill this field as 1. Wen Sessi on- Sender
receives this value, it should subtract 1 fromthe received val ue and
use it.

How Sessi on- Refl ector gets this information is inplenenatation
dependant. Once the Session-Reflector gets this information, it MJST
start the Packet Padding with the below 40 octets. This SHALL be
foll owed by the actual Packet Paddi ng.

0 3
2345678901
i I T e T i

+ON

56 78
I i I TR
f Subsc

9
+
r

1
- +-
S

i ber

D

T T e e I s sl st ot T S S S S S S S e S TR R R R
Nunmber of Active Subscri bers

T T e e I s sl st ot T S S S S S S S e S TR R R R
Nunmber of Subscri bers Added

i S S e T s s i i S i S S S S e

0

+

|

|

+

I

|

B i T S e e i e et T S e I e S e i sl st T T I SR e SR o
|

|

+

I

|

+

| Nunmber of Subscribers Del et ed
|

+

+
I
I
+
I
I
+
Nunber of Non-Active Subscri bers |
I
+
I
I
+
I
I
+

T i S S S s T S T i S oI S S S SR

Figure 15: Serviced Subscriber Count
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7. |1 ANA Consi derations
The TWAMP- Mbdes registry defined in [RFC6038]. [|ANA is requested to

reserve a new bit in Mdes registry for Services KPIs Mnitoring
Capability as foll ows:

S e g S +
| Val ue | Description | Semantics | Reference
S Fom e g S +
| X | Services KPIs | bit position | This |
| (proposed | Monitoring | Y(proposed 8) | docunent

| 256) | Capability | | |
N Fom oo g S +

Table 1: Services KPIs Mnitoring Capability

TWAMP- Cont rol Command Nunber Registry defined in [ RFC5938].1ANA is
requested to reserve a Command Nunber for Services KPlI's Mnitoring
Capability as foll ows:

R o R S +
| Val ue | Description | Semantics | Reference |
o e e m o m e e e e e e e e e e m o e e e o - o e o +
| SKMC (proposed | Services KPIs | | This |
| 11) | Monitoring Conmrand | | docunent

S U S SRS S +

Tabl e 2: New Service Latency Monitoring Command
TWAMP Services KPIs sub-type Registry

I ANA is requested to reserve and maintain the sub-types as a part of
Services KPIs Mnitoring Command as foll ows:
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S R Fom e S +
| Value | Description | Explanation |
+o e e - - o e - S +
| O | Reserved | |
| 1 | REQ | Section 4.1.2
| 2 | RESP | Section 4.1.3
| 3 | I'ND | Section 4.1.4 |
| 4 | ACK | Section 4.1.5
+o e e - - o e - S +

Table 3: TWAMP Services KPIs sub-type Registry
TWAMP Services KPIs Registry

I ANA is requested to reserve and nmaintain the bel ow Services KPIs:

oo S o m e e e aa oo +
| Value | Description | Expl anation |
oo g ot e e e oo +
0 None
1 Keepal i ve Whet her the respective service is

runni ng or not

I I I I
I I I I
I I I I
| 2 | Service | Service Latency which SHALL include the |
| | Latency | transit tinme and actual service tine |
| 4 | Serviced | Nunber of ingress and egress packets for |
| | Packets Count | the respective service |
| 8 | Serviced Bytes | Number of ingress and egress bytes for |
| | Count | the respective service. |
| 16 | Serviced | Nunmber of subscribers currently active |
| | Subscri ber | for the respective service. |
| | Count | |
S R Fom e e e e e o e oo o o m m e o e e e e e e e e e e e e e e e e e e e e e e eaeao- +

Table 4. TWAMP Services KPIs Registry

Request - TW Sessi on nmessage defined in [ RFC6038] .1 ANA is requested to
reserve 2 octets for Service ID as foll ows:

+o e e - - o e - o e e e e e e e e e e e e - R +
| Value | Description | Senmantics | Reference |
e SRR e T . +
| X | Service ID | 2 Cctets starting fromoffset | This |
| | | 92th Cctet | docunent |
S e S oo o oo S +

Tabl e 5: New Services KPIs Monitoring Capability
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