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TEXHUYECKOE ONUCAHUE

Keysight IXIA IXNetwork Industrial, Automotive, and Carrier
Ethernet Test Solution

Banunaauua pacwmpeHHoro Ethernet u ceteii c aeTepmuHnpoBaHHOM Nepegayeit JaHHbIX

3apaua: HeonpeaenéHHOCTb NPU 3aMeHe cneuMannsmpoBaHHbiX UHTepdeiicos Ethernet
MonynapHocTb Ethernet 8 T npuBena K ero akTMBHOMY BHeApEHUIO U B Apyrux obnactax: Ethernet
Virtual Connections (EVC) ana aoctyna Metro Ethernet, npodeccnonanbHbie Audio/Video-cucremsi,
coeauHEHMUA 3/IEKTPOHHbIX 6/10KOB ynpasieHMa asTomobuneit (ECU), npomblliieHHas aBTomaTmMsauma u
ynpaB/ieHMe, a TaKKe pacnpegeneHme BpeMeHn U CUHXPOHM3aunm. OA4HaAKo ycnewHaa 3aMmeHa
cneunanmn3npoBaHHbIX ceTen TpebyeT cylecTBeHHOro pacwmpeHns Ethernet — HoBbIXx NPOTOKONOB
CUTHANN3aLMN U MEXaHU3MOB ynpasaeHua Tpadukom. Heobxoammo npoBeputb, obecneuynBaeT nn
pacwmpeHHbIn Ethernet ypoBeHb Npon3BoANTENBHOCTU M KayecTBa, CONOCTaBUMbIN C yCTapEBLLUMMU
cneumnannsnpoBaHHbIMU TEXHONOTMAMM, B KOHBEPrnpoBaHHow cetu IT/OT.

PeweHue: cuctema tectuposaHua Ethernet ¢ nogaep»kkoi Industrial Ethernet

IxNetwork npegHasHaueH ana TectuposaHus Ethernet y nponssogutenei ceteBoro o060pya0BaHNA 1
onepaTopos cBA3n. PeweHue IxNetwork Industrial, Automotive, and Carrier Ethernet pacwupset
TECTOBOE NOKPbITUE A/1A MPOMbILIEHHbIX, aBBTOMOBOW/IbHbBIX U ONEPaTOPCKUX cueHapues. Kaxabin
TecToBbIM NopT IxNetwork MoXKeT amynnMpoBaTb COTHU KOHEYHbIX Touek Ethernet ¢ peannctuuHbim
nosegeHveM. CLueHapum BbINONHAIOTCA Yepe3 rpaduydeckunii uHtepdenic (GUI) nam astomatmsmnpyrotca
yepes APl gns BbISBNEHUA Y3KMX MECT NPOU3BOAUTENIBHOCTU M MPOBEPKM YCTONYUBOCTMU.

PewweHre No3BONIAET NPOBEPUTb, YTO peanunsauus Ethernet:

e obecneynBaeT macwTab M NPomM3BOANTENBLHOCTb ONEPATOPCKOro Knacca, HeobxoaMmble Ana AocTyna
Metro EVC;

e obecneynBaeT HU3KYIO 3a4ePKKY/AXKUTTEP U BblAENEHHYIO NOOCY NPONYCKaHWUA, HeobxoaMmble
npodeccnoHanbHbiM Audio/Video-cucrtemam;

e obecneuynBaeT NaaHUpoBaHMe TpaduKa U HALEKHOCTb AN KPUTUYECKU BaXKHbIX NPOMbILLNEHHbIX
NPUNOXKEHW;

e obecneuynBaeT macwTab M TOYHOCTb, HEOHXOAMMbIE AN CUHXPOHMU3ALMWN BPEMEHW U TAKTOBOW
YaCTOTbl MeXKAY CeTeBbIMU YCTPOUCTBAMM.

OCHOBHblIe BO3MOXHOCTH

e Banunpauma Scheduled Traffic ana npombiwneHHbix Time-Sensitive Networking (TSN) no IEEE
802.1Qbv B HECKONbKMX pe3epBUpPYEMbIX AOMEHAX CMHXPOHKU3aumn IEEE 802.1AS-2020.

e [poBepka Frame Preemption (IEEE 802.1Qbu) c TouHOM amynsaumnen parmeHTos, preemptable- n
express-Kaapos.

e [lposepka TSN-ctaHgapTos |IEEE 802.1CB, IEEE 802.1Qci n IEEE 802.1Qcc.

e [lpoBepKa NpodeccuoHanbHbiXx AV-cUCTEM, TPEOYIOLWNX KECTKUX OrPpaHMUUYEHMIA MO
3aflepXKe/AXKUTTEePY U pe3epBUPOBaHNA PECYPCOB, 3a CYET aMynaumumM 6onbluoro Yncna AVB
Talker/Listener 1 ux TpadukKa.

Ten: +7 (495) 252-00-96

Email: info-site@akmetron.ru

Appec: Mocksa, yn. Pabouas, .93 ctp.2, noa. 2.


mailto:info-site@akmetron.ru
https://akmetron.ru/catalog/keysight/4g5gtest/ixnetwork-overview-l2-3-network-infrastructure-performance-testing/
https://akmetron.ru/catalog/keysight/4g5gtest/ixnetwork-overview-l2-3-network-infrastructure-performance-testing/

S MeTooH IXia

A Keysight
Business

MpoBepKa NPon3BOAUTENBHOCTU M MacwTabupyemoctn Carrier Ethernet-cepsucos E-Line, E-LAN 1 E-
Tree nocpeactsom amynsaumm Maintenance Intermediate Point (MIP) u Maintenance End Point (MEP).
MpoBepKa GyHKLMOHANbHOCTU, KayecTBa M MaclwTaba peannsaumin PTP no IEEE 1588v2, Tenekom-
npodunam G.8265.1/G.8275.1 u npodunto SMPTE ST-2059-2 ana npodeccMoHanbHOro BewwaHuns ¢
amynaumen Leader- n Follower-yacos.

Mposepka cooTBeTcTBUA Avnu Alliance Automotive Profile n nakety TSN Conformance Test.

MpoBepKa cooTBeTcTBMA Avnu Industrial Test Plan gns IEEE 802.1Qbv.

MpoBepKa cooTBeTcTBMA Avnu Base TSN Test Plan ana IEEE 802.1AS-2020 n IEEE 802.1Qbv.

Kniouesble ocobeHHOCTU

Amynauma TSN: Scheduled Traffic (IEEE 802.1Qbv) Ha ocHoBe BpemeHu gPTP (IEEE 802.1AS-2020),
Frame Preemption (IEEE 802.1Qbu / IEEE 802.3br), Frame Replication (IEEE 802.1CB), Filtering &
Policing (IEEE 802.1Qci).

KoHdurypuposaHue TSN-ycTporicTs yepes Netconf/Yang (IEEE 802.1Qcc, IEEE 802.1Qbv).
3mynauma AVB: Stream Reservation Protocol IEEE 802.1Q Clause 35, forwarding/queueing time-
sensitive npunoxeHuii IEEE 802.1Qav, TpaHcnopTt AV-noTtokos IEEE 1722.

MakeTbl TECTUPOBAHMA COOTBETCTBMA HOBbIM TSN-cTaHaapTam, Automotive Profile Avnu, Industrial
Test Plan Avnu u Component Tests Avnu.

ABTOMATU4YeCKana reHepauma ¢pparmeHToB mactepom TSN Ha ocHoBe KOHUrypaummn preemptable
stream B cueHapun Frame Preemption (IEEE 802.1Qbu).

ABTOMaTunyeckan reHepauma MACsec-3awmndpoBaHHbIX express-stream u preempted fragments
mactepom TSN B cueHapumn Frame Preemption (IEEE 802.1Qbu).

3mynauma Precision Time Protocol IEEE 1588v2 (PTP).

Moaaep:kka Tenekom-npoduneit PTP ITU-T G.8265.1/G.8275.1/G.8275.2.

Moaaneprkka npodpuaa PTP SMPTE ST-2059-2 ana npodeccmoHanbHbix Broadcast-npunoxkeHuii.
Imynauma Ethernet Service OAM — IEEE 802.1ag » ITU-T Y.1731.

3mynauma Synchronous Ethernet (ESMC).

3mynauua Provider Backbone Bridges with Traffic Engineering (PBB-TE).

Amynauma Ethernet Link OAM no IEEE 802.3ah Clause 57.

Ethernet Local Management Interface (ELMI), MEF 16.
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PucyHoK 1. BusyanbHbie uHTepoelicbl IxXNetwork obecneunBatoT HarnsaaHYO U KOMINIEKCHYHO
amynaumio AVB/TSN Talker u Listener, a Takyke gPTP Leader u Follower.
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lMoKpbiTHUE TecToB COOTBETCTBUA
MNakeTbl Conformance BKAOYalOT:

* reHepaumto Nob30BaATENbCKUX TECT-KEMNCOB HA OCHOBE CLeHapUeB;
e rpaduyeckoe npeacTaBaeHne pesynbTaToB TECTUPOBAHUS;

* NMoApPO6HOE KypPHANMPOBAHUE;

® OT/IaAKy OWMOOK Ha YpOBHE 3axBaTa NAKeToB.

Avnu Alliance Component Test Plan gnsa IEEE 802.1AS-2020, IEEE 802.1Qbv, IEEE 802.1Qav u IEEE
802.1Qbu

Mo mepe pacnpoctpaHeHns TSN B pas/inyHbIX SKOCUCTEMAX NPOU3BOANTENSAM YCTPOMUCTB HEOOXOANMO
NpPoBePATb KOPPEKTHOCTbL peanunsaumm ctaHgaptos |[EEE 802.1. Avnu onpeaenuna cneunduKkaumm
TectupoBaHua TSN ana IEEE 802.1AS-2020 — Timing & Synchronization for Time-Sensitive Applications,
IEEE 802.1Qbv — Enhancements for Scheduled Traffic, IEEE 802.1Qbu — Frame Preemption u IEEE
802.1Qav — Forwarding and Queuing Enhancements for Time-Sensitive Streams. MNaket IxNetwork TSN
NCNONb3yeTca ANs NPoBepPKKN cooTBeTcTBuA bazoBomy Avnu TSN Test Plan.

Avnu Industrial Test Plan gna IEEE 802.1Qbv

Avnu pa3paboTana TecT-Kencbl 419 NPOBEPKU COOTBETCTBMA YCTPOMCTB TpeboBaHuam IEEE 802.1Qbv-
2015 Enhancements for Scheduled Traffic. Mpon3BoguTENM YCTPONCTB MOTYT MCNO/Ib30BATb NaKeT
IxNetwork TSN ans nposepku cootsetctBus Avnu Industrial Test Plan.

Avnu Automotive Profile Test Plan

Avnu BbiNycTMAa CNeLNPUKALMIO U NNAH TECTUPOBAHUA ANA NPOU3BOAMUTENEN aBTOMOOUAbHBIX AVB-
NPOAYKTOB. 3TN TECT-N/IAHbI MOTYT UCMONbL30BATLCA NPU cepTUPUKaumm Avnu unm B
cepTMdULMpPOBaHHbIX UCMbITaTeNbHbIX NabopaTopuax. IxNetwork Avnu Automotive Test Package
NOMOraeT NPOBEPUTb Peanm3aumio U NOArOTOBUTLCA K cepTUdUKaumm. MNakeT coaepKuT:

e gPTP;

e FQTSS;

¢ Media Formats and SR Classes;
e Exception Handling;

¢ Diagnostics Counters;

e Network and Device Startup.
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IxNetwork TSN Conformance Package
MaKeT coaepunT TECT-KEeNCbl ANA TECTUPOBAHUA U BEHYMAPKMHIA CLLEHApPMEB, OXBaTbIBAOLLMX
cnepytowme TSN-ctaHgapTbl:

e 802.1AS
e 802.1AS-2020
e 802.1Qbv
e 802.1Qbu
e 802.1CB
e 802.1Qci
e 802.1Qcc
TexHUUYECKME XapaKTEePUCTUKHU
Ethernet Service OAM
Mapametp OnucaHue
MNogapepmBaemeole IEEE 802.1ag
CTaHAapThI ITU-TY.1731
Imynauma Imynaums cyuwHocten B cetn CFM, Bkatoyas:
Maintenance End Point (MEP)
Maintenance Intermediate Point (MIP)
KoHopurypauusa MonHaa HacTpoMKa napameTpoB Maintenance Point, Bkatoyas:

Maintenance Association (MA) Name (Bce cTaHaapTHbie dpopmaThbl)
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Maintenance Domain (MD) Name (Bce cTaHgapTHble popmaTbli)
Maintenance Domain Level (0-7)

MpoToKosnbl IEEE 802.1ag Continuity Check Protocol
Continuity Check Message (CCM)
° MonHbIM AnanasoH noagepkmsaembix Continuity Check Interval (CCl):
3,33 mc — 10 MUHYT
Loopback Protocol
° Loopback Message (LBM) n Loopback Reply (LBR)
Linktrace Protocol
° Linktrace Message (LTM) u Linktrace Reply (LTR)

MpoTtokonbl ITU-T Y.1731 OAM Functions for Fault Management
° Ethernet Continuity Check (ETH-CC)
° Ethernet Loopback (ETH-LB)
° Ethernet Link Trace (ETH-LT)
° Ethernet Alarm Indication Signal (ETH-AIS)
° Ethernet Remote Defect Indication (ETH-RDI)
° Ethernet Locked Signal (ETH-LCK)
° Ethernet Test Signal (ETH-Test)

Ethernet Service OAM OAM Functions for Performance Monitoring
° Frame Loss Measurement (ETH-LM)
° Frame Delay Measurement (ETH-DM)
° Frame Delay Variation Measurement (ETH-DVM)
° Nopaepxka One-Way DM n DVM

Cratuctuka
Bridge/MEP Bridges Configured Bridges Running
MEPs Configured MEPs Running
MAs Configured MAs Running
Remote MEPs MEP FNG Reset
MEP FNG Defect MEP FNG Defects Reported
MEP FNG Defect Clearing Session Flap Count
Continuity Check CCM Tx/RX RDI Tx/Rx
CCM Received Equal CCM Received Low
Invalid CCM Received, Defective
RMEPS

CCM Cross Connect Defects, CCM
Unexpected Periods

CCM Unexpected Level, Out of
Sequence CCM Received

RMEP Ok, RMEP Failed

RMEP Error NoDefect, RMEP Error
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Defect

RMEP XConn Defect, RMEP XConn
NoDefect

AIS Tx/Rx

LCK Tx/Rx

TST Tx/Rx

TST Out of Sequence Tx/Rx

TST PRBS Bit Error Rx

Performance Measurements | LMM Tx/Rx

Linktrace

Loopback

Ethernet Link OAM

Mapametp
CraHgapTbl

CTaTUCTMKa

LMR Tx/Rx
DMM Tx/Rx
DMR Tx/Rx
1DM Tx/Rx

LTM Sent LTM Received

LTR Sent LTR Received
Invalid LTR Received LTM Received State
LTR Received State

LBM Tx/Rx Invalid LBR Received
LBR Tx/Rx LBI Transmitting
Invalid LBM Received LBR Respond

LBI Idle

LBl Waiting

LR Respond

OnucaHue
IEEE 802.3ah-2004 Clause 57

Local Discovery State

Information PDU Tx/Rx

Unique Information PDU Tx/Rx

Event Notification PDU Tx/Rx

Unique Event Notification PDU Tx/Rx

Variable Request PDU Tx/Rx

Variable Response PDU Tx/Rx

Loopback Enable Control PDU Tx/Rx

Loopback Disable Control PDU Tx/Rx
Unsupported PDU Rx

Errored Symbol Period Event Running Total Tx/Rx
Errored Frame Event Running Total Tx/Rx
Errored Frame Period Event Running Total Tx/Rx
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Errored Frame SS Event Running Total Tx/Rx
Organization Specific PDU Tx/Rx

Link Fault Tx/Rx

Dying Gasp Tx/Rx

Critical Event Tx/Rx

Remote Revision

Local Revision

Provider Backbone Bridges with Traffic Engineering (PBB-TE)

MNapametp OnucaHue

CraHpgapTbl IEEE 802.1Qay PBB-TE
Nortel-led Carrier Ethernet Ecosystem Certified Interoperable PBT
Implementation
IEEE 802.1ah Provider Backbone Bridges

PBB-TE Specific Per Port Trunks Configured
Statistics Trunks Running

Standard and pre-standard 0x8100, 0x9100, 0x9200 1 0x88AS8
B-VLAN TPID values

KoHdurypauus Enable/Disable Individual Trunks
Enable/Disable Optional TLV Validation
Enable/Disable Out of Sequence CCM Detection

Per Trunk Configuration MEP ID
Source MAC Address / Destination MAC Address
Short MA Name Format (noaaep»u1BatoTcs Bce cTaHgapTHble popmaThbl)
Short MA Name
MD Level
MD Name Format (noaaep»u1BatoTcs Bce cTaHAapTHble popmaThbl)
MD Name
CCl Interval (noaaep»kmBatoTca BCce CTaHAAPTHbIE MHTEPBabI)
B-VLAN ID
B-VLAN Priority
B-VLAN TPID

Ethernet Local Management Interface (ELMI)

Mapametp OnucaHue
MpoTokon Ethernet Local Management Interface (E-LMI)
CraHgapTt MEF 16

CrtaTucTUKa Learned Info:
° LMI Status
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° LMI Status

° Protocol Version

° Send Sequence Num
° Receive Sequence Num
° Data Instance

° Invalid Protocol Version
° Invalid EVC Reference Id
° Invalid Message Type
° Qut of Sequence IE

° Duplicated IE

° Mandatory |IE Missing
° Invalid Mandatory IE
° Invalid Non-Mandatory IE
° Unrecognized IE

° Unexpected IE

° Short Message

UNI Status

° EVC MAP type

° UNI Id Length

°UNI Id

°CM

° CF

° Per CoS

° CIR Magnitude

° CIR Multiplier

° CBS Magnitude

° CBS Multiplier

° EIR Magnitude

° EIR Multiplier

° EBS Magnitude

° EBS Multiplier

° UPB 000

° UPB 001

°UPB 010

°UPB 011

° UPB 100

°UPB 101

°UPB 110

°UPB 111

EVC Status

° Reference Id

° Status Type
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° EVC Type

° Untagged/Priority Tag
° Default EVC

°EVC Id Length
°EVCId

°Vlan Id

°CM

°CF

° Per CoS

° CIR Magnitude

° CIR Multiplier

° CBS Magnitude

° CBS Multiplier

° EIR Magnitude

° EIR Multiplier

° EBS Magnitude

° EBS Multiplier

° UPB 000

° UPB 001

°UPB 010

°UPB 011

° UPB 100

°UPB 101

°UPB 110

°UPB 111

° Global Statistics
E-LMI Aggregated Statistics
® UNI-C configured

° UNI-C Running

® UNI-N configured

° UNI-N Running

° Session Operational

° Session Flap

° Check Tx

° Check Rx

° Full Status Enquiry Tx
° Full Status Enquiry Rx
° Full Status Tx

° Full Status Rx

° Full Status Continued Enquiry Tx
° Full Status Continued Enquiry Rx
° Full Status Continued Tx
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° Full Status Continued Rx
° Single EVC Asynchronous Status Tx
° Single EVC Asynchronous Status Rx
® UNI Status Tx

® UNI Status Rx

° EVC Status Tx

° EVC Status Rx

° CE-VLAN ID/EVC MAP Tx
° CE-VLAN ID/EVC MAP Rx
° Remote Protocol Version
° Invalid Protocol Version
° Invalid Message Type

° Out of Sequence IE Rx

° Duplicated IE Rx

° Mandatory IE Missing Rx
° Invalid Mandatory IE Rx
° Unrecognized IE Rx

° Unexpected IE Rx

° Short Message Rx

° Unsolicited Status Rx

° Invalid Status Rx

IEEE 1588 Precision Time Protocol (PTP)
Mapametp OnucaHue

CtaHAapTbl IEEE 1588v2 (2008)
G.8265.1 Telecom Profile
G.8275.1 Telecom Profile
G.8275.2 Telecom Profile
IEEE 802.1AS gPTP Profile n yactn gPTP-rev ana noanep*Kn HECKONbKUX
AOMeHOB (TpebyeTca oTaenbHana nnueHsns AVB 930-2113)
SMPTE ST-2059-2
PTP Power Profile IEEE C37.238-2017

Protocol Options PTP noBepx pasnnyHbIX MHKancynaumia: IEEE 802.3/Ethernet (c
onunoHanbHbiMn VLAN), UDP/IPv4, UDP/IPv6
PTP Mode: Multicast, Unicast and Mixed
Delay-Request Mechanisms: Delay Request/Response, Peer Delay nau
One-Way mode (c oTkatodyeHnem delay requests)
Timestamping mode: One-step, Two-step
HacTtpoika IP ToS nnu DiffServ value
VLAN 802.3 priority (c noaaep»*Ko HECKONbKUX BIOXKeHHbIX VLAN)
MpuBaA3Ka BpemeHu amyanpyemoro Follower K BpemeHu amynnpyemoro
Grandmaster ana BblumMcneHua raw time error, BHECEHHOM
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switches/bridges (Transparent nav Boundary clocks), nyTém oTkntoueHmn
Update Time

Perynuposka frequency u time offset gns Kaxkgon amynmpyemoi session
(Timestamp offset n Nanoseconds per Second)

Key Configuration Clock parameters: Clock Identity, Port Number, Domain

Parameters Messages rates:
® Announce Interval Log -9 (512/s) to Log 9 (1 per 512s)
° Sync Interval Log -9 (512/s) to Log 9 (1 per 5125s)
° (P)Delay Request Interval Log -9 (512/s) to Log 9 (1 per 5125s)
° Management interval Log -9 (512/s) to Log 9 (1 per 512s)
Announce and Sync Receipt Timeout intervals
Correction fields values for Sync, Follow-Up, (P)DelayReq, (P)DelayResp
and PdelayResp Follow-up (when emulating Transparent Clock port)
Grandmaster ldentity, Steps Removed, and Path Trace TLV (when
emulating a Boundary Clock port)
BMCA related parameters: Priority 1, Clock Class, Clock Accuracy, Offset
Scaled Log Variance, Priority 2
Strict Grant, Signal Interval and Grant Unicast Duration (configurable
separately for Announce, Sync and DelayReq messages)
Edit bits in Announce message including PTP Timescale, Time Source,
Alternate Master Flag, Time Traceable, Frequency Traceable, Leap59,
Leap61, Current UTC Offset Valid and Value
Unicast parameters: Handle Announce TLV, Send Multicast Announce,
Handle Cancel TLV, Renewal Invited, Learn Port ID, Signal Interval, Grant
Unicast Duration, Grant Delay Response Duration
G.8265.1 parameters: Request Interval, Request Interval Attempts,
Request Hold-down Timer, Sync Receipt Timeout, Delay Response
Receipt Timeout
G.8275.1 parameters: Multicast Address (Non-forwardable or
Forwardable), Not Follower and Drop Malformed (accept non-standard
values in messages)
gPTP parameters: Sync Receipt Timeout, FollowUp TLV fields (Cumulative
Scaled Rate Offset, GM Time Base Indicator, Last GM Phase Change,
Scaled Last GM Freq Change)
Follower recovered clock quality measurement: enable Reverse Sync,
Reverse Sync Interval
SMPTE Data parameters: Default System Frame Rate Numerator, Default
System Frame Rate Denominator, Master Locking Status, Time Address
Flags, Current Local Offset, Jump Seconds, Time of Next Jump, Time of
Next Jam, Time of Previous Jam, Previous Jam Local Offset, Daylight
Saving, Leap Second Jump
Debug parameters: Enable Offset Trigger, Offset Trigger (ns), Number of
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Records to Be Logged, Log Future Packet info, Log File Location, Log Clean

Impair Timing Messages
(negative testing)

Up, Log File Lifetime (days)

Announce Drop Rate (%)

Sync Drop Rate (%)

Follow Up delay with insertion rate (%)
Follow-Up Drop Rate (%)

Follow-Up Bad CRC Rate (%)

(P)Delay Request Drop Rate (%)

(P)Delay Request Timing Offset and Spread
(P)Delay Response delay with insertion rate (%)
(P)Delay Response Drop Rate (%)

PDelay Response Follow-Up delay with insertion rate (%)
PDelay Response Follow-Up Drop Rate (%)
Drop Signal Request with Announce TLV

Drop Signal Request with Sync TLV

Drop Signal Request with Delay Response TLV

PDU Builder Support for PTP Messages for Negative Testing

CTaTUCTMKa

PTP Total, Per Range or Device Group and Per Session
Interface Identifier

Range Identifier

Session Status

PTP Status (Listening/Uncalibrated/Leader/Follower)
Offset (Time Error)

Path Delay

Time Slope

Port Identity

Master Port Identity

Grandmaster Port Identity
Min/Max/Avg Offset (Time Error)
Min/Max/Avg Path Delay

Announce Messages Tx/Rx

Sync Messages Tx/Rx

FollowUp Messages Tx/Rx

DelayReq Messages Tx/Rx

DelayResp Messages Tx/Rx

PdelayReq Messages Tx/Rx
PdelayResp Messages Tx/Rx
PdelayResp FollowUp Messages Tx/Rx
Signaling Messages Tx/Rx

Sync Messages Received Rate
FollowUp Messages Received Rate
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DelayReq Messages Received Rate

DelayResp Messages Received Rate

PdelayReqg Messages Received Rate

PDelayResp Messages Received Rate
PdelayRespFollowUp Messages Received Rate

Local Clock Class

Master Clock Class

Local Clock Accuracy

Master Clock Accuracy

Current UTC Offset

Steps Removed

Leap59

Leap6l

Frequency Traceable

Time Traceable

Correction Field Sync Min/Max/Ave

Correction Field Follow-up Min/Max/Ave

Correction Field DelayReq Min/Max/Ave

Correction Field PDelayReg Min/Max/Ave
Correction Field DelayResp Min/Max/Ave
Correction Field PDelayResp Min/Max/Ave

Foreign Master 0-4

° Identity

° Port Number

Timestamp: T1, T2, T3, T4

Timestamps in UTC format

Inter-Arrival Time of Announce (real-time/min/max)
Inter-Arrival Time of Sync (real-time/min/max)
Inter-Arrival Time of FollowUp (real-time/min/max)
Inter-Arrival Time of DelayReq (real-time/min/max)
Inter-Arrival Time of DelayResp (real-time/min/max)
Inter-Arrival Time of PDelayReq (real-time/min/max)
Inter-Arrival Time of PDelayResp (real-time/min/max)
Inter-Arrival Time of PdelayResp Follow-up (real-time/min/max)

Analyzer Support for Protocol Decode

Test Composer PTP Events
(Classic)

Change BMC Parameters

° Priority 1, Priority 2

° Clock Class

° Clock Accuracy

Change Log Message Intervals
® Announce Interval
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Test Composer PTP Events
(NGPF)

° Sync Interval

° Delay Request Interval

Change Misc. Parameters

° Domain

° Announce Receipt Timeout
Change Negative Testing Parameters
° Delay Response with insertion rate
° Delay Response drop rate

° Follow Up delay with insertion rate
° Follow Up drop rate

° Follow Up Bad CRC rate

PTP Clear Stats

PTP Pause

PTP Resume

PTP Start

PTP Stop

Change all GUI configuration parameters
Start and Stop sessions

Clear Statistics

Send IEEE 802.1AS Signaling Message

Ethernet Synchronization Messaging Channel Protocol (ESMC)

Mapametp
CraHgapTbl

ESMC Protocol Features

OnucaHue
ITU-T G.8264

SSM Quality Level and extended Quality Level
Rate 1/s to 100/s (beyond legal limit of 10/s)
Flag Mode (Auto, On or Off)

PDU Builder Support for ESMC Messages for Negative Testing

CTaTUCTUKa

Last change (timestamp)
Last quality (Quality Level)
Total messages Tx/Rx
Even messages Tx/Rx
STU/UNK Tx/Rx

PRS Tx/Rx

PRC Tx/Rx

INV3 Tx/Rx

SSU-A/TNC Tx/Rx

INV5 Tx/Rx

INV6 Tx/Rx

ST2 Tx/Rx
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SSU-B Tx/Rx

INV9 Tx/Rx

EEC2/ST3 Tx/Rx

EEC1/SEC Tx/Rx

SMC Tx/Rx

ST3E Tx/Rx

PROV Tx/Rx

DNU/DUS Tx/Rx

Extended TLV Tx/Rx

ePRTC Tx/Rx

ePRC Tx/Rx

eEEC Tx/Rx

Minimum inter-arrival time
Average inter-arrival time
Maximum inter-arrival time
Average message rate
Maximum message rate

Analyzer (Optional) Support for Protocol Analysis and Decode

Test Composer ESMC Events | Change ESMC
° Rate
° Quality Level
° Flag Mode
ESMC Clear Stats
ESMC Start
ESMC Stop

Two-Way Active Measurement Protocol (TWAMP)

Mapametp OnucaHue
CraHgapTbl IETF RFC 5357

CraTuCTUKa TWAMP Control: Initiated Sessions, Successful Sessions, Failed Sessions,
Active Sessions, Initiated Session Rate, Successful Session Rate, Failed
Session Rate
TWAMP Data: Datagram TX, Datagram RX, Datagram Lost, Datagram
Unexpected, Data Streams Initiated, Data Streams Successful, Data
Streams Failed
TWAMP Test: Initiated Sessions, Successful Sessions, Failed Sessions,
Active Sessions, Initiated Session Rate, Successful Session Rate, Failed
Session Rate
TWAMP Server Control: Initiated Sessions, Successful Sessions, Failed
Sessions, Active Sessions, Initiated Session Rate, Successful Session Rate,
Failed Session Rate
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TWAMP Server Data: Datagram TX, Datagram RX, Datagram Lost,
Datagram Unexpected, Data Streams Initiated, Data Streams Successful,
Data Streams Failed

TWAMP Server Test: Initiated Sessions, Successful Sessions, Failed
Sessions, Active Sessions, Initiated Session Rate, Successful Session Rate,
Failed Session Rate

Audio Video Bridging (AVB) / Time Sensitive Networking (TSN) Protocols

Mapametp

CraHgapTt

MSRP Talker Configuration

AVB Stream Configuration

MSRP Talker Statistics

OnucaHue

IEEE 802.1Qat
IEEE 802.1Qav
IEEE 802.1Qbv
IEEE 802.1AS
IEEE 1722

Protocol Version
Join Timer (ms)
Leave Timer (ms)
Leave All Timer (ms)
Stream Count
Domain Count
Domains

°SR Class ID

° SR Class Priority

° SR Class VID

Stream ID

Destination MAC

VLAN ID

Max Frame Size

Max Interval Frames
Data Frame Priority
Rank

Port Tc Max Latency (ns)

Per packet statistics

MSRP Packet Tx

MSRP Packet Rx

Per attribute type statistics
MSRP Listener Advertise Rx
MSRP Talker Advertise Tx
MSRP Talker Advertise Rx
MSRP Listener Ready Rx

MSRP Listener Ready Failed Rx
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MSRP Listener Asking Failed Rx
MSRP Domain Packet Rx
MSRP Domain Advertise Tx
MSRP Domain Advertise Rx
MVRP Packet Tx

MVRP Packet Rx

MSRP Talker New Tx

MSRP Listener New Rx
MSRP Talker Mt Tx

MSRP Listener Mt Rx

MSRP Talker JoinMt Tx
MSRP Listener JoinMt Rx
MSRP Talker Joinln Tx
MSRP Listener JoinIin Rx
MSRP Talker Lv Tx

MSRP Listener Lv Rx

MSRP Talker In Tx

MSRP Listener In Rx

Per Port statistics

MSRP Packet Tx

MSRP Packet Rx

MSRP Listener Advertise Rx
MSRP Talker Advertise Tx
MSRP Talker Advertise Rx
MSRP Listener Ready Rx
MSRP Listener Ready Failed Rx
MSRP Listener Asking Failed Rx
MSRP Domain Packet Rx
MSRP Domain Advertise Tx
MSRP Domain Advertise Rx
MVRP Packet Tx

MVRP Packet Rx

MSRP Talker New Tx

MSRP Listener New Rx
MSRP Talker Mt Tx

MSRP Listener Mt Rx

MSRP Talker JoinMt Tx
MSRP Listener JoinMt Rx
MSRP Talker Joinln Tx
MSRP Listener JoinIln Rx
MSRP Talker Lv Tx

MSRP Listener Lv Rx
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MSRP Talker Actions

SRP Talker Database

MSRP Talker In Tx
MSRP Listener In Rx

Stop
Start
Advertise New

Talker Specific
Attribute First Value
Stream ID

Data Frame Parameters
TSpec
PriorityAndRank
Latency

Applicant State
Registrar State
Source MAC Address
Talker Advertise Tx
Talker JoinMt Tx
Talker Joinln Tx
Talker In Tx

Talker New Tx

Talker Mt Tx

Talker Lv Tx

Listener Advertise Rx
Listener Ready Rx
Listener Ready Failed Rx
Listener Asking Failed Rx
Listener New Rx
Listener JoinMt Rx
Listener Joinln Rx
Listener In Rx
Listener Lv Rx
Listener Mt Rx
Domain Specific

SR Class ID

SR Class Priority

SR Class VID

Source MAC Address
VLAN Specific

VLAN ID

Registrar State
Source MAC Address
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MSRP Listener Configuration

MSRP Listener Statistics

MSRP Listener
Protocol Version
Join Timer (ms)
Leave Timer (ms)
Leave All Timer(ms)
Start VLAN ID
VLAN Count
Advertise As New
Subscribed Stream Count
Domain Count
Subscribed Streams
Stream ID

Domains

SR Class ID

SR Class Priority

SR Class VID

Per packet statistics

MSRP Packet Tx

MSRP Packet Rx

Per Listener statistics
MSRP Listener Advertise Tx
MSRP Listener Tx

MSRP Listener Rx

MSRP Talker Advertise Rx
MSRP Talker Failed Rx
MSRP Listener Ready Tx
MSRP Listener Ready Failed Tx
MSRP Listener Asking Failed Tx
MSRP Domain Advertise Tx
MSRP Domain Advertise Rx
MVRP Packet Tx

MVRP Packet Rx

MSRP Listener New Tx
MSRP Talker New Rx

MSRP Listener Mt Tx

MSRP Talker Mt Rx

MSRP Listener JoinMt Tx
MSRP Talker JoinMt Rx
MSRP Listener Joinln Tx
MSRP Talker Joinln Rx
MSRP Listener Lv Tx

MSRP Talker Lv Rx
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MSRP Listener Actions

MSRP Listener Database

MSRP Listener In Tx

MSRP Talker In Rx

Per Port Stats

MSRP Packet Tx

MSRP Packet Rx

Per attribute type statistics
MSRP Listener Advertise Tx
MSRP Talker Advertise Rx
MSRP Talker Fail Rx

MSRP Ready Tx

MSRP Ready Failed Tx
MSRP Asking Failed Tx
MSRP Domain Packet Rx
MVRP Packet Tx

Leave Stream
Join Stream
Stop

Start

Listener Specific
First Value

° SRP Stream ID

° Data Frame Parameters
° TSpec

° PriorityAndRank

° Accumulated Latency
Attribute Type
Attribute Sub Type
Applicant State
Registrar State
Source MAC Address
Error Code

Bridge ID

Talker Failed Rx
Talker New Rx

Talker JoinMt Rx
Talker Joinln Rx
Talker In Rx

Talker Lv Rx

Talker Mt Rx
Listener Advertise Tx
Listener Ready Tx
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Listener Ready Failed Tx
Listener Asking Failed Tx
Listener JoinMt Tx
Listener JoinIn Tx
Listener In Tx
Listener New Tx
Listener Mt Tx
Listener Lv Tx
Accumulated Latency
Received VLAN

Max Frame Size

Max Interval Frames
Data Frame Priority
Rank

Domain Specific

SR Class ID

SR Class Priority

SR Class VID

Source MAC Address
VLAN Specific

VLAN ID

Applicant State

gPTP Protocol Configuration = Cm. npuBeaéHHble Bbille NapameTpbl KoHpurypaumm 1588 PTP
Automotive Ethernet AVB Functional and Interoperability Specification
1.4 — disable use of BMCA / Announce message

gPTP Actions Send gPTP Specific Signaling Messages
gPTP Statistics CMm. npuBeaéHHYIO Bblwe cTaTUCTMKy 1588 PTP

BapuaHTtbl nnatpopm

Kateropus Mnarpopmbli
BupTyanbHasa nnatdopma | IxNetwork Virtual Edition (VE)

Waccu XGS12-HSL/SDL/SD Chassis
XGS2-HSL/SDL/SD Chassis

®PUKCMpPOBaHHbIE LWACCK AresONE-M 800GE QSFP-DD800
AresONE-M 800GE OSFP800
AresONE-M 800GE Dual Interface Model
AresONE-S 400G QSFP-DD
AresONE 400G QSFP-DD
AresONE 400G OSFP
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AresONE 400G High Performance QSFP-DD 400/200/100/50GE
NOVUS ONE PLUS 3- and 5-Speed 10GE/5GE/2.5GE/1GE/100M

Appliances NOVUS ONE 10GE/1GE/100M
Load Modules K400 QSFP-DD 400/200/100/50GE
K400 CFP8 400GE

NOVUS High Density QSFP28 100/50/40/25/10GE
NOVUS High Density SFP28/QSFP28 100/50/25/10GE
NOVUS 3-Speed 10GE/1GE/100M

NOVUS 5-Speed 10GE/5GE/2.5GE/1GE/100M
Xcellon-Multis QSFP28 100/50/25GE

Xcellon-Multis CFP4 100GE

Xcellon-Multis CXP 100/40/10GE

Xcellon-Multis QSFP 40/10GE

Xcellon-Lava CFP 100/40GE

Xcellon-Flex QSFP/SFP+ 40/10GE

Moaaeprkka AVB/TSN MpoTtokonbl AVB/TSN nogaepusatotca Ha NOVUS 10GE/1GE/100M,
NOVUS 10GE/5GE/2.5GE/1GE/100M n NOVUS ONE PLUS.
Tonbko AVB noaaepskunsaetca Ha Xcellon-AVB 40/10GE (944-1132).
Ckopoctn 100BASE-T1 n 1000BASE-T1 noaaepruneatotca yepes
aononHutensHble SFP-TpaHcusepbl (948-0062).
Ona TSN Ha Harpy3o4Hbix moaynsx Tpebyerca TSN OPTION ENABLEMENT
(Factory Installed) 905-1020 nan TSN FIELD UPGRADE OPTION 905-1021.

TexHonorunuyeckue pewenus IxNetwork

* |xNetwork Overview — L2/3 Network Infrastructure Performance Testing
¢ |[xNetwork Software Defined Networking (SDN) Test Solution

¢ [xNetwork Routing and Switching Test Solution

¢ |[xNetwork MPLS Test Solution

¢ IxNetwork Industrial, Automotive, and Carrier Ethernet Test Solution

¢ |[xNetwork Broadband and Authentication Test Solution

e |xNetwork Data Center Ethernet Test Solution

e |[xNetwork MACsec Test Solution

NHdopmauma gna 3akasa

MapTHOMep OnucaHue
Ethernet Service OAM u PBB-TE

930-2032 IxNetwork, Optional Software, amynsuuna npotokonos Ethernet CFM IEEE
802.1ag n ITU-T Y.1731; TpebyeTtca cywiectsytowas nmueHsmns IxNetwork
Base 930-1999 nnbo HoBas anueH3nsa IxNetwork Base PLUS 930-2056 nau
IxNetwork Base PREMIUM 930-2076.
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IXNetwork, Optional Software, amynsauua PBB-TE; TpebyeTtca cywiectsytoulas
nnuensma IxNetwork Base 930-1999 nnbo HoBasa nnueHsma IxNetwork Base
PLUS 930-2056 naun IxNetwork Base PREMIUM 930-2076.

IxNetwork, Software Bundle, Carrier Ethernet; sBkntouaet 930-2032 1 930-
2033; TpebyeTca cywecTsytowan amueH3uma IxNetwork Base 930-1999 nnbo
HoBana nnueH3us IxNetwork Base PLUS 930-2056 nau IxNetwork Base
PREMIUM 930-2076.

IxNetwork, Software Option, amynauua Ethernet Link OAM (IEEE 802.3ah
Clause 57); Tpebyetca cyuwectsytowan nnueHsns IxNetwork Base 930-1999
nnbo HoBas nuueH3nsa IxNetwork Base PLUS 930-2056 unu IxNetwork Base
PREMIUM 930-2076.

IEEE 1588 Precision Time Protocol (PTP) u Sync-E ESMC

930-2070

930-2073

930-2132

930-2137

930-2501

IxNetwork, Optional Software, amynsauusa IEEE 1588v2 (PTP); Tpebyetcsa
cywectsylowwana anueHsus IxNetwork Base 930-1999 nnbo HoBas AnLEH3NS
IxNetwork Base PLUS 930-2056 nan IxNetwork Base PREMIUM 930-2076.

IxNetwork, Optional Software, amynauusa ITU-T SyncE (ESMC); TpebyeTca
cywectBylowana anueHsus IxNetwork Base 930-1999 nnbo HoBas nnLLEH3US
IxNetwork Base PLUS 930-2056 nau IxNetwork Base PREMIUM 930-2076.

IXIA IxNetwork, Optional Software, Media Profiles ana amynsaunu IEEE
1588v2 (PTP): Bkatovaet npodpunm SMPTE n AES67 ans Professional
Broadcast Application; Tpebyetca 930-2070 IEEE 1588v2 (PTP) Protocol
Emulation n cywecTteytowana nnuensma 930-1999 IxNetwork Base nmbo
HoBaa 930-2056 Base PLUS nan 930-2076 Base PREMIUM.

IxNetwork, Optional Software, Power Profile ana IEEE 1588v2 (PTP):
BKkAtovaeT |[EEE C37.238-2017 Power Profile; Tpebyetca 930-2070 IEEE
1588v2 (PTP) Protocol Emulation 1 cywectsytowan nnueHsuns 930-1999
IxNetwork Base nmbo HoBaa 930-2056 Base PLUS nnn 930-2076 Base
PREMIUM.

IxNetwork, Optional Software Bundle, Timing Protocols Bundle; Bkntouaet
930-2070 IEEE 1588v2 (PTP) Emulation 1 930-2073 ITU-T SyncE (ESMC)
Emulation; Tpebyetca cywecTtsytowan anueH3na 930-1999 IxNetwork Base
6o Hosas 930-2056 Base PLUS nau 930-2076 Base PREMIUM.

Ethernet Local Management Interface (ELMI)

930-2075

IxNetwork, Optional Software, amynauua ELMI (MEF 16); TpebyeTtcs
cyuwecTsytowan anueHsma 930-1999 IxNetwork Base nmbo Hoeas 930-2056
Base PLUS nnun 930-2076 Base PREMIUM.
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Two-Way Active Measurement Protocol (TWAMP)
930-2041 IxNetwork, Software Option, amynaumna Two-Way Active Measurement

Protocol (TWAMP) RFC 5357; TpebyeTca cyuwiectsytowan nnueHsunsa 930-1999
IXNetwork Base nmbo HoBasa 930-2056 Base PLUS nnn 930-2076 Base

PREMIUM.

Audio Video Bridging (AVB) / Time Sensitive Networks (TSN)

905-1020 TSN Option Enablement gna FACTORY INSTALLED CAPABILITY Ha moaynax
NOVUS 10GE/1GE/100M wnawn yctporicteax Novus One 10GE/1GE/100M.

905-1021 TSN Option Enablement gna FIELD UPGRADE CAPABILITY Ha mogynsax
NOVUS 10GE/1GE/100M wnawn yctporictax Novus One 10GE/1GE/100M.

905-1065 TSN FACTORY INSTALLED OPTION gns BkntoveHma TSN npu HOBOM NOKynKe
NOVUS 10GE/25GE8SFP28 (944-1164), 8-port, SFP28 10GE/25GE load
module.

905-1066 IXIA TSN FIELD UPGRADE OPTION gnsa skntodeHmna TSN Ha NOVUS

10GE/25GE8SFP28 (944-1164), 8-port, SFP28 10GE/25GE load module.

930-2120 IXIA IxNetwork AVB/TSN ana NOVUS 10GE/1GE/100M Modules nan NOVUS-
S 10/25GE8SFP28 Modules; BkntoyaeTt 802.1AS-2011, 802.1AS-2020, Qbv
Scheduled Traffic, Qbu Frame Preemption, 802.1CB Redundancy, Qav CBS,
MSRP, 1722 n 1733 Protocol Emulation; Tpebyetca cyuecTsytoLan
nnueHsua 930-1999 IxNetwork Base nmbo HoBas 930-2056 Base PLUS wan
930-2076 Base PREMIUM.

930-2530 Ixia IxNetwork perpetual Bundle — Basic package 930-2221 n AVB/TSN ana
Novus ONE PLUS Fixed Chassis; Bkntoyaet IxNetwork Basic, 802.1AS-2011,
802.1AS-2020, Qbv Scheduled Traffic, Qbu Frame Preemption, 802.1CB
Redundancy, Qav CBS, MSRP, 1722 1 1733 Protocol Emulation.

930-9530 Ixia IxNetwork, node-locked 12-month subscription Bundle — Basic package
930-2221 1 AVB/TSN ana Novus ONE PLUS Fixed Chassis; BkatouaeT
IxNetwork Basic, 802.1AS-2011, 802.1AS-2020, Qbv Scheduled Traffic, Qbu
Frame Preemption, 802.1CB Redundancy, Qav CBS, MSRP, 1722 n 1733
Protocol Emulation.

930-2531 IXIA IxNetwork Avnu Bundle — TecTbl cooTBeTcTBUA N coBMecTUMOCTU TSN;
BKAtOYaeT cneundmkaumm Avnu Automotive, Avnu Component n Avnu
Industrial.

930-2532 IXIA IxNetwork TSN/Avnu Wireline Bundle — TecTbl cooTBeTcTBUA U

cosmectumocTtu TSN; BratoyaeT TSN Conformance 930-2425 u Avnu
Conformance 930-2531.
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Technica SFP TRANSCEIVER c pasbémom H-MTD, AUTOMOTIVE ETHERNET,
1000BASE-T1, 100BASE-T1, 1GBPS/100MBPS (Marvell 88Q2221M), IEEE
Compliant.

Technica SFP TRANSCEIVER ¢ pasbémom H-MTD, Automotive Ethernet, 2.5
Gb/s, 5 Gb/s n 10 Gb/s (Marvell MV-Q3244), IEEE Compliant.

Intrepid SFP TRANSCEIVER ¢ pasbémom H-MTD, AUTOMOTIVE ETHERNET,
1000BASE-T1, 100BASE-T1, 1GBPS/100MBPS (Marvell 88Q2221M), IEEE
Compliant.

Intrepid SFP TRANSCEIVER ¢ pazbémom H-MTD, Automotive Ethernet, 2.5
Gb/s, 5 Gb/s n 10 Gb/s (Marvell MV-Q3244), IEEE Compliant.

SFP Copper TRANSCEIVER, nogaeprkka 10M/100M/1G.

Intrepid SFP Transceiver gna Automotive Ethernet 10BASE-T1S, Microchip
LAN8670.
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