bytes 8 6 6 2 46 hasta 1500 4

DIXFrame | preampe | DA | SA | Tpe |  Licpaa | Fcs |

Data Link Encapsulation
ke Physical Layer Encapsulation

bytes 7 1 6 6 2 46 hasta 1500 4 __ lptods
IEEE 802.3x | Preamble | SDF| DA | SA | Length | LLC Data | Pad | FCS | _ _Extension

| Data Link Encapsulation |

bytes 7 1 6 6 2z 46 up to 1500 4 . _u;zto_44_18_ ..
IEEE 802.3x | preambie [sDF| DA | sA  [rypeiengty Licpata | Pad | Fcs | _ _Extension

Fig. 1 IEEE 802.3 formats

7 1 6 6 2 2 2 - - 4 bytes
IEEE802.1Q/p [ pPre |sFD| DA | sA |Etertype | TCI | TA | Data | Pad | FCs
-7 . e Ethertype: 0 x 8100
-3 1 12 bits "~ 802.1p: Priority bits
| 802.1p |CF| | VLAN-ID | CFI: Canonical frfrmat. v
VLAN-ID: VLAN identification

Fig. 2 Ethernet VLAN

Autonegotiation Base Page 0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
10/100/1000BASE-T |so| s1| sz| ss| s4| A0| A1 | A2|A3| A4|A5|A6|A7|RF|AckiNP
Priority resolution T T
Highest Y ‘ Next Page present
. 1000BASE-T Full Duplex Selector field Acknowledgement
1000BASE-T 00001 - IEEE 802.3 Remote Fault Indicator
100BASE-T2 Full Duplex 00010 - IEEE 802.9 Reserved
100BASE-TX Full Duplex 00011 - 802.5 Asymmetric PAUSE (Full Duplex only)
100BASE-T2 : PAUSE (Full Duplex only)
100BASE-T4 100BASE-T4 Half Duplex
100BASE-TX 100BASE-TX Full Duplex
10BASE-T Full Duplex 100BASE-TX Half Duplex
) 10BASE-T 10BASE-T Full Duplex
Lowest 10BASE-T Half Duplex
Fig. 3 Autonegotiation Base Page.
4 4 8 16 16 3 13 8 8 16 32 32 - - - bits
IPvapacket | 1PV | iHL | [ Length | 1d |Fig| ofiset |77L| Prot [chk | siP | piP |opt| Pad | Data ¢
-7 i N IPV: IP version Prot: Protocol used
) - L IHL: IP header length Chk: Header ckecksum
bits - 6 2 ~ Length: Packet length SIP: Source IP address
I DSCP | cu | ToS Id: Assemble fragments  DIP: Destination IP addr
7000 Minimize delay Flg: Fragmentation flags Opt: Options
: 0100 Maximize throughput Offset: Fragmentation Pad: to 32-bit words
bits 3 4 1 0010 Maximize reliability TTL: Time to live Data: up to 65 535 B
| Precedence ToS | MBZI 0001  Minimize monetary cost DSCP: Differenciated. Service  Precedence: Priority
0000 Normal service Code Points ToS: Type of service
CU: Currently unused MBZ: Must be zero

Fig. 4 VLAN and Traffic marking.

ALBEDO Telecom is a manufacturer of test, measurement and monitoring solutions. We supply tools to -

install, troubleshoot and maintain those infrastructures that support voice, video, internet and data ALBEDO
applications. ALBEDO core expertise range from SyncE, GbE, E1, TDM, Jitter/Wander, QoS, and SLA

technologies that we have implemented on WAN EMULATORS, Filtering / Aggregation TAPS, hand-held —

TESTERS, and MONITORING Systems Telecom



bytes 4 4

4
MPLS Frame

64 ~ 1518
| Tunneliabel | vCiabel | Control (optional) | Ethernet VLAN frame |
bits///zo/ 31 8\\\ 20 \3\7\8\ 44 8~ 16 _
ID lexe|s| T | D lexp|s| 1T |Rev|Figs| Len | sa |
ID: LSP Identifier ~ EXP: Class of Service ~ S: Stack

TTL: Time-to-live ~ Rsv: Reserved Flgs: Protocol-specific ~ Len: Length ~ SQ: Seq number

Fig. 5 MPLS encapsulation

bytes 6 6 2 2 2 2 2
Q-in-Q VLAN [ pa | sa | Etertype| TCI | Etnerype | TC1 | T | Dam ¢
——
Stacked VLAN tag
bytes 6 6 6 6 2 2 2
MAC in MAC [ oA | sa | pa | sa [ Etemype | T | T | Data ¢

Stacked MAC addresses

Fig. 6 Ethernet framings for Carrier Class Ethernet.

bytes

[VPX ccM pT [ sa TStamp | SSRC | CSRC |

V: Version (2 bits)  X: Extension (1 bit)
P: Padding (1 bit)

Payload Pad

M: Marker (1 bit) $Q: Sequence number (16 bits)

SSRC: Synchronization SouRCe (32 bits)
CC: CSRC Count (4 bits) PT: Payload Type (7 bits) TStamp: Time stamp (32 bits)

CSRC list: Contributing SouRCe list
Fig. 7 RTP packets.

Carrier Ethernet >~
NG-SDH/LAPS
CWDM/DWDM

Ethernet MAC Ethernet MAC Ethernet MAC Ethernet MAC E‘“"ﬁ;’rﬁ;‘"“
Ethernet PHY WIS Adaptation Adaptation
EthemetPHY | —m——— 1 }F — = — 4 & i T |___AC on |
WDM 10GbE PHY SDH / SONET PHY
Dark Fiber WDM wis LAPS / NG SDH MPLS

Fig. 8 Carrier Ethernet and Protocols.
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Fig. 9 DSL and FTTx.



programa 1 Encoders Packetizers Multiplexer

ES
> { § PE_S|
i Es _|11ENNE PES [Transpor] - 1Sy ==
1 W ITITIT] »| Multiplex| —
2 Video ES, PE
: [TITIT I—Villllu M

programa K @ PCR/SCR

o | Data Stream | |

—_ | Audio stream | |

— | Video Stream | | Elementary Streams (ES)

I \ N

PES Header : \ \
(!) | | [ l I 3 x Packetized ES (PES)

7 \ \ PES Packet
4 N ‘o188
© Audio I video [ Video I Data I Video [ 1 x Transport Stream (TS)
Adaption Field | TS RagketISP) | 7x7TS Packets (TSP)

O |wc| IP|UDP|RTP' Audiol Video I video || Data I i Videol [CRCl " packet

Fig. 10  Packetized Elementary Stream (PES) , Transport Stream Packets (TSP), Transport Stream (TS)

e 1sUP - —

Access MG

k———— Voz(PCM-VoIP)

Fig. 11 VoIP and POTS Communications between MGs and MGCs use MGCP or Megaco.

MOSs
R MOS 5
100 45
90 43 Objectve
Good 4
80 4.0
Ok Acceptable
70 3.6 3
mmm...
60 31
grrrrr Unacceptable
50 26 2

Fig.12  R-factor and MOS (G.109, G.107 Annex B)



APON / BPON GPON EPON P2P Ethernet

Standard ITU-T G.983 ITU-T G.984 IEEE 802.3ah IEEE 802.3ah
Downstream rate (Mbaud) 155, 622 1244, 2488 1250 1250
Downstream throughput (Mbit/s) 136, 543 1144, 2289 899 925
Upstream rate (Mbaud) 155, 622 622, 1244 1250 1250
Upstream throughput (Mbit/s) 136, 543 572, 1144 836 925
Downstream efficiency 87 % 92 % 2% 74 %
Upstream efficiency 87 % 92 % 67 % 74 %
Split ratio 1:32 1:32, 1:64 1:32, 1:64 (with FEC) 1:1
Range (km) 20 20 20 10
Encapsulation ATM GEM / ATM Ethernet Ethernet
Encryption AES AES Not standard Not standard
Network Protection Standard Standard Not standard Not standard

Fig. 13 Optical access.

Ether.Genius GbE / E1/ SyncE

ALBEDO Ether.Genius ALBEDO Ether.Genius is a multitechnology Ethernet tester that supports all
the functionalities you need to install, commission and troubleshoot telecom services based on GbE,
SyncE, PTP, Jitter, Wander, E1, Datacom and VF. Ether.Genius is a dual port GbE tester that can
add all the features required by simple software upgrade.

Next Generation Multitechnology

*Y.1564 (e-SAM) FTD, 2-way FDV, FDV, 2-way FTD, FLR, SES, PEU and PEA
» Complete statistics for Y.1731 QoS

» Synchronous Ethernet (ITU-T 0.174)

« Line frequency (MHz), offset (ppm), drift (ppm/s) [clause 10]
*MTIE / TDEV measurement [ITU-T O.172 clause 10]

« Jitter / Wander generation [ITU-T O.174 section 8.4]

* Generation / Decoding ESMC and SSM [ITU-T G.8264]
*Y.1564 Test & Results (€SAM)

* FULL and automatic RFC 2544 Test

« Test for VLAN, Q-in-Q, ToS and DSCP

» Multistreams to test IPTV, VolIP, and Critical Data

*E1 pulse mask, Jitter/Wander, Frame Relay

*xSFP, 2x1000BASE-T, 2xBNC, 2xUSB, DTE, DCE, and SD card
*Remote COntrol by RJ25 VNC

 Ether.Genius

(GbE/E1/Datacom / Sitter & Wander

Field SynckE test

The new ALBEDO Ether.Genius is a field tester well
equipped to deploy and troubleshoot both SyncE
infrastructures, and Gigabit Ethernet as well, supporting
new standards such as Y.1564 & Y.1731 to verify the QoS
and SLA and those required for Synchronous Ethernet
such as ESMC, Wander measurements, and PTP / IEEE
1588v2 support, including Master Clock operation using
internal and external clock references.



