8 — Functional operation

8.1 — Microwave service switch (MSS)

Microwave Service Switch (MSS) shelves provides up te, 16 Gb/s packet switch node.

The MSS incorporates the base—band processing, tributaries interfaces, radio port
interfaces and supervision. The MSS is frequeney~independent.

The MSS-4 and MSS-8 shelf consists of a card cage and backplane in which mounts access
and radio peripherals and Core control cdrds. TheMSS-1, MSS-1c and MSS-O shelves are
monoboards.

The MSS is frequency—independent;
The following MSS shelves are available:

. MSS-8 shelf
. MSS-4 shelf

. MSS-1
J MSS-1c shelf
. MSS-O

8.1.1 — MSS-8 shelf

A fully equipped Microwave Service Switch (MSS-8) shelf provides up to 314 Mb/s full-
duplex Ethernet transport capacity per radio carrier channel.

MSS-8 shelf provides up to 16 Gb/s packet switching which creates flexible aggregate
capacity sharing across DS1/E1, DS3, OC-3/STM-1, and Ethernet traffic.

The MSS-8 shelf supports the following:

. 1 or 2 Core Cards (Main & Spare)

. up to 6 Transport cards

9500 MPR Product Information 233



Microwave service switch (MSS)

. 1 AUX peripheral unit (optional: supported in transport slot #8)
. 1 DC Converter (optional: supported in transport slots 4, 6, or 8)

. 1 Fans unit
. support for MPT-HC/MC/HC-HQAM/XP/XP-HQAM, and MPT-HL/HLC/HLS
radios

In the right part of the MSS shelf there are two sub-D 2-pole power supply connectors.

8.1.2 — MSS-4 shelf

A fully equipped Microwave Service Switch (MSS-4) shelf provides up to 314 Mb/s full-
duplex Ethernet transport capacity per radio carrier ¢hannel.

MSS-4 shelf provides up to 16 Gb/s packet switching which creates flexible aggregate
capacity sharing across DS1/E1, DS3, OC-3/STM-1, and Ethernet traffic.

The MSS-4 shelf supports the following?

. 1 or 2 Core Cards (Main & Spare)
. up to 2 Transport cards
. 1 AUX peripheral unit (optionali#supported in Transport slot #4)

. 1 Fans unit
J support for MRT-HC/ME/HC-HQAM/XP/XP-HQAM, and MPT-HL/HLC/HLS
radios

In the right part of the MSS shelf there is one sub-D 2-pole power supply connector.

8.1.3 — MSS-1 shelf

A Microwave Service Switch (MSS-1) shelf provides up to 314 Mb/s full-duplex Ethernet
transport capacity per radio carrier channel.

The MSS-1 unit provides up to 16 Gb/s packet switching which creates flexible aggregate
capacity sharing across E1/DS1 and Ethernet traffic.

The MSS-1 unit provides the function of the following:

J Main Core-E card
. 1 P32E1DSI card with 16 ports

. 4 housekeeping alarm inputs
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. support for MPT-HC/MC/HC-HQAM/XP/XP-HQAM radios

8.1.4 — MSS-1c shelf

Microwave Service Switch (MSS-1c) shelf provides up to 314 Mb/s full-duplex Ethernet
transport capacity per radio carrier channel.

MSS-1c is a compact IDU that complements the existing portfolio addressing the last mile,
the far end application in nodal solution and cost optimized point-to-point applications. Its
small size of 1 rack unit height and half rack width drastically reduces the space
consumption in busy sites. Supports MPT-HC/HC-HQAM/XP/XP-HQAM ODU.

8.1.5 — MSS-O

The MSS-O provides three 10/100/1000BaseT Ethernet interfaces, two with PFoE, and one
GigE optical Ethernet SFP interface.

The 10/100/1000BaseT Ethernet intetface supports a mixture of user Ethernet ports or
MPT-HC/HC-HQAM/XP/XP-HQAM radioperts.

The GigE Optical Ethefnetinterface supports a User Ethernet port.

The MSS-O can be installed indooss,or outdoors. It is optimized for outdoor installation.

8.1.6 — MSS t@ Outdoor Unit interconnections

8.1.6.1 — MSS-4/8 to ODU300 interconnection

A single 50 ohm coaxial cable connects a ODU300 Modem unit to its ODU. The max. cable
length is up to 150 m. ODU cable, connectors and grounding kits are separately provided.

The ODU cable carries DC power supply for the ODU and five signals:

. Tx telemetry

. Reference signal to synchronize the ODU 1Q Mod/Demod oscillator

. 311 MHz IQ modulated signal from the ODU300 Radio Interface (transmit IF)
. Rx telemetry

. 126 MHz IQ modulated signals from the ODU (receive IF)

9500 MPR Product Information 235



Radio

8.2 — Radio

The system supports up to eighteen radio channels per node.

The system supports a mixture of radio technologies (MPT-HC/HC-HQAM, MPT-MC,
MPT-HL, MPT-HLS, MPT-HLC, MPT-XP/XP-HQAM, and/or ODU300) on the same
NE.

The radio channels can be all the same frequency, different frequencies, or a combination
of both. Not all radios are available in both markets.

Radio part numbers and frequencies are provided in the 9500 MPR Frequency Plan for
MPT Outdoor Transceivers. Radio performances are propided in the 9500 MPR Technical
Summary, contact Alcatel-Lucent.

8.2.1 — Radio configuration

Support for the following radio configurati
. 140 and 1+1 Terminal
. 1+0 and 1+1 Drop and InsertiRep€a

J 140 and 1+1 3-Way Jancti
. 1+0 and 1+ 1N 3

140 unprotected
d 1+0 Space Diversity (SD) for MPT-HLS and MPT-HLC with diversity combiner
. 1+1 Hot StandBy (HSB)

. 1+1 SD

. 1+1 Frequency Diversity (FD)

. 2x(1+0) XPIC

. 4x(1+0) XPIC

. 2x(1+1) HSB XPIC

For MPT-HLC and MPT-HLS:
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. 1+1 HSB space diversity with RPS

. 1+1 HSB space diversity with combiner
. 1+1 frequency diversity with combiner
. N+0 frequency diversity with combiner
. N+0 frequency diversity with XPIC

. N+0 frequency diversity with XPIC and combiner: for MPT-HLC only at L6-U6-
11 GHz

For MPT-HLC only at L6/U6/11 GHz:

. 1+1 HSB with antenna protection with diplexer and stack
. 1+1 HSB 60 MHz compact and stack (L6 only)

8.2.1.2 — Channel spacing

See the 9500 MPR Frequency Plan for (0] or Transceivers for supported channel
spacing information.

8.2.1.3 — Radio configuraticn rul MPT-MC/HC/HC-HQAM/XP/XP-
HQAM

tions usmg multiple channel arrangements on one antenna, one

For the following co
e is recommended. If you need to use two sub-bands, contact

sub-band fg

1+1 FD usig coupler, OMT or OMT-C

8.2.1.4 — Rule for 2048 QAM modulation scheme with MPT-HC-HQAM/
XP-HQAM

To reach the 2048 QAM modulation scheme, the RSL must be higher than the values
described in the following table. If ATPC is in use, the ATPC threshold must follow the
same rule.

Modulation  Channel Spacing Frequency RSL
2048 QAM 28 to 60 MHz 6-13 GHz RSL > -45 dBm
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2048 QAM 14 MHz 6-13 GHz RSL > -50 dBm
2048 QAM 14 to 60 MHz 15-23 GHz RSL = -42 dBm

8.2.1.5 — Multiple channels arrangement for 1024 and 2048 QAM with
the same sub-band on one antenna for MPT-HC-HQAM/XP-HQAM

The following rules apply when configuring a multiple channel arrangement for 1024 and
2048 QAM. Each rule assumes the previous rules in the list are also being followed.

1.  Adjacent channels must be in alternate polarization, as shown in Figure 8.47.

Figure 8.47 — Adjacent channels must be in alte e polarization

Sub-band

ransmit Power of all channels in the same polarization must be
assuming that adjacent channels are in alternate polarization.

QAM, with copolar multiple channels in the same sub-band, the
tion scheme could be affected by different PTx values in ATPC.
those cases, ATPC range is recommended to be limited to:

. -5dB for 11 to 38GHz frequency bands
See Figure 8.48.
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Figure 8.48 — ATPC with restriction

Sub-band

=
w

CS CS

RTPC only if PTx1 = ¥1x

4. In RTPC mode, LAG 4+0 is suppored with QMT-C withifour different frequencies,
see Figure 8.49.

Figure 8.49 — RTPC modgywith four rent frequencies

nly if PTx1 = PTx3 and PTx2 = PTx4

ATPC mode can also be supported for 1 Sub-Band if two antennas (and consequently
two OMTs) are configured.

8.2.2 — Adaptive modulation

Adaptive modulation is a mixed mode technology which uses different modulation
techniques to maximize capacity during degraded propagation conditions (fading).

Modulation switching is errorless for all frequencies.
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When a terminal operates in adaptive modulation, it is possible to commission the total
capacity of both Ethernet and TDM traffic, up to a bandwidth corresponding to the
maximum modulation scheme chosen by the operator. This capacity depends on the
channel spacing and the modulation scheme.

8.2.2.1 — Admission control

Admission control ensures that TDM flows are maintained when the modulation scheme is
downgraded automatically by the system due to degraded propagation conditions. The
number of TDM links supported is limited to the capacity of the lowest modulation
technique selected (typically 4 or 64 QAM).

The Admission Control feature protects the TDM tr when TDM traffic is provisioned.

The maximum number of E1/DS1 links that ¢ ned (or cross-connected in a
given radio direction) equals the number of by the lowest modulation
provisioned, typically 4 QAM or 64 QA ity. ing capacity is devoted to

supported by the lowest modulat
to the lowest value (16QAM to 4
DS1s should be maintai dw
the same priority.

he modulation scheme is downgraded
ossible for the system to know which E1/
ould be dropped because all E1/DS1 links have

Admission contro
provisioning mere

dded at the CT level, preventing the user from
s than are supported by the lowest modulation scheme

rnal level) value decreases, modulation scheme is downgraded first
: the traffic with lower priority exceeding 16QAM bandwidth is

dropped an 1/DS1s are kept.

If the RSL value further decreases, modulation scheme is downgraded to 4QAM and any
traffic exceeding 4QAM bandwidth is dropped while the E1/DS1s are maintained.

Figure 8.50, Figure 8.51, and Figure 8.52 show how the system operates, in case of
modulation changes with admission control (28 MHz bandwidth).

In this case, the operator has commissioned 13xE1’s. Additionally two other kinds of traffic
are provisioned, Ethernet traffic #1 and Fast Ethernet traffic #2. Ethernet traffic #1 has a
higher QoS priority than Fast Ethernet traffic #2. See Figure 8.50 for an example of this
configuration in normal operating mode.
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Figure 8.50 — Example of traffic 28MHz bandwidth and admission control

64 QAM

{zliﬂ'ﬂﬂfs} - S O S O S S S O S S S S S S S S e S e e e e ]

Fast Ethernet traffic priority 2

16 QAM
(= 80Mb/s

4 QAM -
(= 40 Mb/s)

The 13xEls are saved even in the ] ion of the modulation down to 4QAM.
Remaining available capacity is ( it other types of traffic.

‘When the modulationa§'de 1 64QAM to 16QAM (Figure 8.51), the E1 flows are
maintained while th ith lowest priority (Fast Ethernet traffic #2) is
reduced.
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Figure 8.51 — Example of traffic 28MHz bandwidth and modulation downgraded to 16QAM

16 GAM

(= BOMb/s traffic priority 2

4 QAM
(=~ 40 Mb/s)

When the modulation is further dé » (Figure 8.52), the E1 flows are still
maintained while the Ethg the Towest priority is dropped (Fast Ethernet

traffic #2) and the Ethérnet
to fit the remaining @
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Figure 8.52 — Example of traffic 28MHz bandwidth and modulation downgraded to 4QAM

4 QAM
(= 40 Mb/s)

HLC

If the modulation level drops below the reference modulation level, the system can no
longer guarantee DS1 traffic.

It is possible to provision a number of DS1s greater than the ones fitting in any selected
modulation level lower than the reference modulation level. Since all the DS1 links have
the same priority, it is not possible from a system point of view to decide which DS1s
should be dropped when the modulation scheme is downgraded below the reference
modulation (for example, 64 QAM to 16 QAM). For this reason, careful consideration must
be adhered to when selecting the reference modulation level and to the number of DS1s to
provision on the radio direction.
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8.2.4 — Adaptive equalization

Adaptive equalization (AE) is employed to improve reliability of operation under
dispersive fade conditions, typically encountered over long and difficult paths.

This is achieved through a multi-tap equalizer consisting of two registers, one with feed-
forward taps, the other with feed-back taps. Each of these registers multiply successive
delayed samples of the received signal by weighting-coefficients to remove propagation
induced inter-symbol interference.

8.2.5 — Fiber-microwave protection

The Fiber-Microwave Protection feature allows t
Microwave link.

t an Optical Fiber link with a

The Main protection resource is the Opti
the Microwave link.

The Optical Fiber link can be eithe i nnection between two MPR NEs or a
connection between two MPR NEs Ni
Wireline network by MPR NEs is\maded ical Fiber connections. See Figure 8.53.

9500 MPR Product Information 299



	8 — Functional operation
	8.1 — Microwave service switch (MSS)
	8.1.1 — MSS-8 shelf
	8.1.2 — MSS-4 shelf
	8.1.3 — MSS-1 shelf
	8.1.4 — MSS-1c shelf
	8.1.5 — MSS-O
	8.1.6 — MSS to Outdoor Unit interconnections
	8.1.6.1 — MSS-4/8 to ODU300 interconnection
	8.1.6.2 — MSS-4/8 to MPT-HC/HC-HQAM interconnection
	8.1.6.3 — How to connect the MPT-HC/HC-HQAM to the station battery
	8.1.6.4 — MSS to MPT-XP/XP-HQAM interconnection
	8.1.6.5 — MSS-4/8 to MPT-MC interconnection
	8.1.6.6 — MSS-1 to MPT ODU interconnection
	8.1.6.7 — MSS-O to MPT ODU interconnection
	8.1.6.8 — MSS-1c to MPT-HC/HC-HQAM/9558HC interconnection
	8.1.6.9 — MSS-1c to MPT-XP/XP-HQAM interconnection
	8.1.6.10 — MSS-1c to MPT-MC interconnection
	8.1.6.11 — MPT-HC/HC-HQAM/9558HC connectivity for MPR-e (1+0 configuration)
	8.1.6.12 — MPT-HC/HC-HQAM/9558HC connectivity for MPR-e (co- channel XPIC configuration)
	8.1.6.13 — MPT-HC/HC-HQAM/9558HC connectivity for MPR-e (1+1 HSB in Single NE mode with 7705 SAR)


	8.2 — Radio
	8.2.1 — Radio configuration
	8.2.1.1 — Protection schemes
	8.2.1.2 — Channel spacing
	8.2.1.3 — Radio configuration rules for MPT-MC/HC/HC-HQAM/XP/XP- HQAM
	8.2.1.4 — Rule for 2048 QAM modulation scheme with MPT-HC-HQAM/ XP-HQAM
	8.2.1.5 — Multiple channels arrangement for 1024 and 2048 QAM with the same sub-band on one antenna for MPT-HC-HQAM/XP-HQAM

	8.2.2 — Adaptive modulation
	8.2.2.1 — Admission control

	8.2.3 — Adaptive modulation and admission control with MPT- HLC
	8.2.4 — Adaptive equalization
	8.2.5 — Fiber-microwave protection
	8.2.6 — Frequency agility
	8.2.7 — Link identifier
	8.2.8 — Loopback
	8.2.9 — Performance monitoring
	8.2.10 — Power monitoring
	8.2.10.1 — Branching loss for MPT-HLC

	8.2.11 — Radio direction label
	8.2.12 — Radio L1 LAG
	8.2.12.1 — Types of L1 link aggregation
	8.2.12.2 — L1 LAG with EASv2
	8.2.12.3 — L1 LAG with MSS-O
	8.2.12.4 — L1 LAG creation
	8.2.12.5 — L1 LAG lowest index port
	8.2.12.6 — Port membership rules
	8.2.12.7 — Supported port memberships
	8.2.12.8 — Provisionable radio parameters for members of L1 LAG
	8.2.12.9 — L1 radio LAG deletion
	8.2.12.10 — L1 radio LAG QoS configuration
	8.2.12.11 — L1 radio LAG rate
	8.2.12.12 — Admission control
	8.2.12.13 — Available user ports
	8.2.12.14 — Maximum Ethernet frame length
	8.2.12.15 — Cross-connections
	8.2.12.16 — Performance monitoring
	8.2.12.17 — Port segregation
	8.2.12.18 — PPP-RF configuration
	8.2.12.19 — SSM
	8.2.12.20 — Synchronization

	8.2.13 — Radio L2 LAG
	8.2.14 — Transmit power control
	8.2.14.1 — ATPC
	8.2.14.2 — RTPC

	8.2.15 — Tx mute
	8.2.15.1 — Manual timed Tx mute

	8.2.16 — AES encryption management
	8.2.17 — XPIC
	8.2.18 — XPIC automatic remote TX mute
	8.2.18.1 — Root causes

	8.2.19 — Radio transceivers
	8.2.20 — MPT-HC/HC-HQAM/XP/XP-HQAM/9558HC
	8.2.20.1 — MPR-e (standalone MPT-HC/HC-HQAM/XP/XP-HQAM)

	8.2.21 — MPT-MC (ETSI market only)
	8.2.22 — MPT-HL (ANSI market only)
	8.2.22.1 — Lower 6 GHz frequency plan

	8.2.23 — MPT-HLC (ANSI market only)
	8.2.23.1 — Frequency plans

	8.2.24 — MPT-HLS (ETSI market only)
	8.2.25 — ODU300
	8.2.26 — Radio capacity, channeling and modulation for the ETSI market
	8.2.26.1 — ODU300
	8.2.26.2 — MPT-HC/MPT-XP/MPT-MC
	8.2.26.3 — MPT-HC-HQAM and MPT-XP-HQAM
	8.2.26.4 — MPT-HLS

	8.2.27 — Monodirectional links
	8.2.28 — Unlicensed radio for MPT-HL, MPT-HLC and 9558HC in the ANSI market
	8.2.29 — Radio configurations with the MPR-e solution
	8.2.29.1 — 1+0 in split-mount configuration for MSS-1c
	8.2.29.2 — 1+0 repeater configuration for MSS-1c

	8.2.30 — Typical system configurations for MSS-1c

	8.3 — Ethernet
	8.3.1 — Ethernet traffic management
	8.3.1.1 — 802.1D (with the Core-E card only)
	8.3.1.2 — 802.1Q
	8.3.1.3 — 802.1ad
	8.3.1.4 — Provider bridge components
	8.3.1.5 — Ethernet frames processing
	8.3.1.6 — Cross-connected flows processing
	8.3.1.7 — Provider Bridge ports with Ethernet LAG
	8.3.1.8 — Bridge type change

	8.3.2 — MSS-1c Ethernet traffic management
	8.3.2.1 — Bridge type change
	8.3.2.2 — Reserved multicast addresses

	8.3.3 — Frame type
	8.3.4 — Quality of service (QoS)
	8.3.4.1 — QoS classification
	8.3.4.2 — Disabled
	8.3.4.3 — DiffServ
	8.3.4.4 — IPv4 traffic class management
	8.3.4.5 — IPv6 traffic class management
	8.3.4.6 — IEEE 802.1p
	8.3.4.7 — Priority queue mapping
	8.3.4.8 — QoS priority value to internal forwarding class
	8.3.4.9 — IEEE 802.1p
	8.3.4.10 — Internal forwarding class to queue mapping
	8.3.4.11 — Scheduler type queue mapping
	8.3.4.12 — Queue scheduler algorithm
	8.3.4.13 — Queue size
	8.3.4.14 — QoS with jumbo frame
	8.3.4.15 — QoS in the Core-E and CorEvo card
	8.3.4.16 — QoS for TMN packets
	8.3.4.17 — QoS for 1588v2 flows
	8.3.4.18 — QoS in the modem MOD300 card
	8.3.4.19 — QoS in the MPT-HC/HC-HQAM/XP/XP-HQAM
	8.3.4.20 — QoS in the MPT-HL
	8.3.4.21 — QoS with L1 LAG with EASv2
	8.3.4.22 — QoS in the MSS-1c
	8.3.4.23 — QoS in the MPT in the MPR-e solution

	8.3.5 — Ethernet features provisioned by craft terminal
	8.3.5.1 — C-VLAN translation (with the Core-E card only)
	8.3.5.2 — Port based rate limiting
	8.3.5.3 — Storm control (broadcast, multicast, and unknown unicast)
	8.3.5.4 — VLAN based rate limiter
	8.3.5.5 — Per-VLAN per-COS rate limiter

	8.3.6 — Ethernet features configured by enhanced configuration file
	8.3.6.1 — Access control list
	8.3.6.2 — Out of range VLAN swap
	8.3.6.3 — Per-flow policer
	8.3.6.4 — Stacked VLAN (Q-in-Q) tagging
	8.3.6.5 — VLAN remarking
	8.3.6.6 — VLAN swap

	8.3.7 — Input/output flow control
	8.3.7.1 — Input pause feature
	8.3.7.2 — Output pause feature

	8.3.8 — Reserved multicast addresses
	8.3.9 — Traffic mode
	8.3.9.1 — Auto-negotiation
	8.3.9.2 — Allow 10, 100, and/or 1000 Mb/s half and full duplex

	8.3.10 — Ethernet synchronization messaging channel
	8.3.11 — Ethernet connectivity fault management
	8.3.12 — TACACS+
	8.3.12.1 — Server support
	8.3.12.2 — Authentication/authorization
	8.3.12.3 — Accounting
	8.3.12.4 — Parameters for multiple notifications in a single accounting request
	8.3.12.5 — Server selection
	8.3.12.6 — Configuration
	8.3.12.7 — Server monitoring
	8.3.12.8 — Server validation

	8.3.13 — Ethernet ring protection
	8.3.13.1 — ERP topology
	8.3.13.2 — Ethernet Ring Port restrictions
	8.3.13.3 — Ring link
	8.3.13.4 — Ring port
	8.3.13.5 — Ring protection link (RPL)
	8.3.13.6 — RPL owner
	8.3.13.7 — R-APS protocol
	8.3.13.8 — ERP instance
	8.3.13.9 — ERP operation
	8.3.13.10 — Ethernet Ring Protection switching criteria
	8.3.13.11 — Two ERP instances
	8.3.13.12 — TDM traffic
	8.3.13.13 — TMN
	8.3.13.14 — ERPS and Core protection

	8.3.14 — Jumbo frame
	8.3.15 — Ethernet L2 LAG
	8.3.16 — Packet throughput booster (Header compression)
	8.3.16.1 — Layer 2 header compression
	8.3.16.2 — Layer 3 header compression
	8.3.16.3 — Dynamically learned address pairs
	8.3.16.4 — Automatic fade control

	8.3.17 — Performance monitoring
	8.3.18 — Port segregation
	8.3.19 — VLAN IDs
	8.3.20 — EFM OAM Configuration
	8.3.20.1 — Supported functions
	8.3.20.2 — Link OAM operational status
	8.3.20.3 — EFM OAM with Core protection
	8.3.20.4 — DTE parameters

	8.3.21 — OAM remote loopback
	8.3.21.1 — Activating OAM remote loopback
	8.3.21.2 — ETH OAM alarms


	8.4 — Managed services and profiles
	8.4.1 — TDM2TDM
	8.4.2 — TDM2ETH
	8.4.3 — SDH2SDH
	8.4.4 — ETH2ETH
	8.4.5 — TDM and Ethernet traffic management
	8.4.5.1 — Case 1 for E1/DS1/DS3 (TDM2TDM)
	8.4.5.2 — Case 1 for STM-1/OC-3 (SDH2SDH)
	8.4.5.3 — Case 2 for TDM2Eth
	8.4.5.4 — Case 3 for TDM2Eth
	8.4.5.5 — Case 4 and 5 for ETH2ETH

	8.4.6 — TDM2TDM
	8.4.6.1 — TDM2Eth
	8.4.6.2 — SDH2SDH
	8.4.6.3 — ETH2ETH

	8.4.7 — MSS-1c traffic profiles
	8.4.7.1 — TDM2TDM
	8.4.7.2 — TDM2Eth
	8.4.7.3 — ETH2ETH


	8.5 — Traffic interfaces
	8.5.1 — Core-E
	8.5.1.1 — 10/100/1000 Base-T Ethernet interfaces
	8.5.1.2 — GigE SFP Ethernet interfaces
	8.5.1.3 — MPT-HC/XP radio interface
	8.5.1.4 — MPT-HL/HLC/HLS radio interface

	8.5.2 — CorEvo
	8.5.2.1 — 10/100/1000 Base-T Ethernet interfaces
	8.5.2.2 — Optical SFP Ethernet interfaces
	8.5.2.3 — 10GigE SFP Ethernet interfaces on CorEvo-10G
	8.5.2.4 — MPT-HC/XP radio interface
	8.5.2.5 — MPT-HL/HLC/HLS radio interface

	8.5.3 — E1/DS1 PDH interface
	8.5.4 — DS3 PDH interface
	8.5.5 — SDH interface
	8.5.6 — Ethernet access switch
	8.5.6.1 — 10/100/1000Base-T Ethernet interfaces
	8.5.6.2 — GigE SFP Ethernet interfaces
	8.5.6.3 — MPT-HL/HLC radio interface
	8.5.6.4 — MPT-HC/HC-HQAM/XP/XP-HQAM radio interface

	8.5.7 — Ethernet access switch version 2
	8.5.7.1 — 10/100/1000Base-T Ethernet interfaces
	8.5.7.2 — GigE SFP Ethernet interfaces
	8.5.7.3 — MPT-HL/HLC/HLS radio interface
	8.5.7.4 — MPT-HC/HC-HQAM/XP/XP-HQAM radio interface
	8.5.7.5 — Backplane compatibility

	8.5.8 — MODEM 300 radio interface
	8.5.9 — MPT access
	8.5.10 — MSS-1 Shelf

	8.6 — MPT-HC/HC-HQAM/XP/XP-HQAM/9558HC power interfaces
	8.6.1 — Power injector card
	8.6.2 — Power injector box
	8.6.3 — MPT power unit
	8.6.4 — MPT Extended Power Unit

	8.7 — Configurations
	8.7.1 — MSS-8 shelf configurations
	8.7.2 — MSS-4 shelf configurations
	8.7.3 — MSS-1 unit configuration
	8.7.4 — Stand alone MSS-1/MSS-4/MSS-8 shelf
	8.7.5 — Stacking MSS-1/MSS-4/MSS-8 shelf configuration

	8.8 — Cross-connections
	8.8.1 — PDH Cross-connections
	8.8.2 — SDH Cross-connections
	8.8.3 — Radio-radio cross-connections
	8.8.4 — Ethernet cross-connections
	8.8.5 — Generic Ethernet flows
	8.8.6 — Valid cross connections:
	8.8.7 — Point to Point VLAN
	8.8.8 — Flow ID number rules
	8.8.8.1 — Ranging
	8.8.8.2 — Destination MAC address

	8.8.9 — MSS-1c cross-connections
	8.8.9.1 — E1/T1 cross-connection
	8.8.9.2 — Ethernet flows


	8.9 — Database backup and restore
	8.10 — In-service upgrade
	8.11 — LAG (link aggregation group)
	8.11.1 — LAG overview
	8.11.2 — LAG hashing
	8.11.3 — L1/L2 link aggregation on radio ports (radio L1/L2 LAG)
	8.11.4 — L2 Link aggregation on user Ethernet ports (Ethernet L2 LAG)

	8.12 — License key management
	8.12.1 — License String
	8.12.1.1 — Transmission Capacity
	8.12.1.2 — Unlicensed Option
	8.12.1.3 — Adaptive Modulation
	8.12.1.4 — Data Awareness
	8.12.1.5 — ERPS
	8.12.1.6 — Packet throughput booster
	8.12.1.7 — AES
	8.12.1.8 — XPIC
	8.12.1.9 — High Power (ETSI market only)
	8.12.1.10 — L1 Radio LAG with MSS-O
	8.12.1.11 — 8+0 L1 Radio LAG
	8.12.1.12 — Number of interfaces able to work at 10 Gbit/s
	8.12.1.13 — 1588 Transparent Clock


	8.13 — Loopback
	8.13.1 — Core facing radio digital loopback
	8.13.2 — Radio facing circuit loopback
	8.13.3 — Core facing IF cable loopback
	8.13.4 — Core facing RF loopback
	8.13.5 — Core facing @RF - Internal loopback
	8.13.6 — Line facing PDH (DS1/DS3) loopback
	8.13.7 — Radio facing PDH (E1/DS1/DS3) loopback
	8.13.8 — Line facing SDH (STM-1/OC-3) loopback
	8.13.9 — Core facing SDH (STM-1/OC-3) loopback
	8.13.10 — Loopback time-out
	8.13.11 — Loopback activation

	8.14 — Network Communication
	8.15 — Network management
	8.16 — NE time
	8.17 — Non-administrator user
	8.18 — Performance monitoring
	8.18.1 — Ethernet user port PM
	8.18.2 — Adaptive modulation PM
	8.18.3 — L1 radio LAG Ethernet port PM
	8.18.4 — L1 radio LAG Ethernet statistics PM on EASv2
	8.18.5 — Radio analog PM
	8.18.6 — Radio Ethernet PM
	8.18.7 — Radio hop PM
	8.18.8 — Radio link PM
	8.18.9 — Radio QoS PM
	8.18.10 — Radio RSL PM
	8.18.11 — PDH PM

	8.19 — Port segregation
	8.19.1 — Port segregation and frame duplication
	8.19.2 — TDM ports
	8.19.3 — MPT access, P8ETH and EASv2 Ethernet ports
	8.19.4 — MPT-HC/HC-HQAM/XP/XP-HQAMs number for each MPT plug in
	8.19.5 — ODU300
	8.19.6 — ODU300 and MPTACC
	8.19.7 — ODU300 and P8ETH/EASv2
	8.19.8 — MPT-HC/HC-HQAM/XP/XP-HQAMs in protection
	8.19.9 — MPT-HC/HC-HQAM/XP/XP-HQAMs protected on different plug-ins
	8.19.10 — MPT-HC/HC-HQAM/XP/XP-HQAMs protected on the same plug-in
	8.19.11 — ERPS Ring ports

	8.20 — Remote inventory
	8.20.1 — User authentication
	8.20.2 — User profile management
	8.20.3 — SNMP operating mode (SNMPv3 support)
	8.20.4 — SNMPv2 community string
	8.20.5 — SSH and SFTP support

	8.21 — Software package rollback
	8.22 — Stacking for EAS/EASv2/MPT access cards
	8.23 — Synchronization
	8.23.1 — Sync switching
	8.23.2 — Master synchronization mode
	8.23.2.1 — E1/DS1 port
	8.23.2.2 — Synchronization input/output ports
	8.23.2.3 — Synchronization status messaging
	8.23.2.4 — SSM operation

	8.23.3 — Slave synchronization mode
	8.23.4 — Normal operation
	8.23.5 — Failed primary operation
	8.23.6 — Wait-to-restore
	8.23.7 — Holdover
	8.23.8 — Synchronization for PDH/SDH/DATA
	8.23.8.1 — Synchronization overview
	8.23.8.2 — Differential clock recovery
	8.23.8.3 — Adaptive clock recovery
	8.23.8.4 — SyncE
	8.23.8.5 — Synchronization protection
	8.23.8.6 — Synchronization quality level
	8.23.8.7 — Quality level priority
	8.23.8.8 — Hold-off and wait-to-restore
	8.23.8.9 — Synchronization sources assignment
	8.23.8.10 — Synchronization sources assignment rules
	8.23.8.11 — Allowed synchronization sources assignment
	8.23.8.12 — Synchronization Source with EAS unit
	8.23.8.13 — QL and QL priority configuration
	8.23.8.14 — Synchronization source with MPT
	8.23.8.15 — Synchronization source with MPT PFoE Access peripheral
	8.23.8.16 — Protected radio configuration with one MPT PFoE access peripheral
	8.23.8.17 — SSM Summary Table
	8.23.8.18 — Protected radio configuration with 2 MPT PFoE access peripheral
	8.23.8.19 — Synchronization connection in stacking configuration with Core protection

	8.23.9 — Synchronization in the MPR-e solution
	8.23.9.1 — Synchronization overview for MSS-1c
	8.23.9.2 — Synchronization for MPR-e standalone and 7705 SAR
	8.23.9.3 — Synchronization for MPR-e in Single NE mode with 7705 SAR

	8.23.10 — 1588v2 Transparent Clock

	8.24 — Functional block diagram
	8.25 — IP addressing
	8.25.1 — Local NE interface
	8.25.2 — IPv4 addressing for the local IP address
	8.25.3 — IPv4 addressing for the TMN local Ethernet interface IP address
	8.25.4 — IPv6 addressing for the local IP address
	8.25.5 — IPv6 addressing for the TMN local Ethernet interface IP address
	8.25.6 — MPR-e standalone IP addresses
	8.25.6.1 — NE IP addresses
	8.25.6.2 — TMN communication channels
	8.25.6.3 — TMN-RF
	8.25.6.4 — TMN In-Band

	8.25.7 — SAR and MPR-e Single NE IP addresses

	8.26 — Mgmt port interface
	8.26.1 — ETH port 4 interface
	8.26.2 — Typical interconnect/addressing method
	8.26.3 — Network provisioning
	8.26.4 — Addressing examples
	8.26.5 — Assumptions
	8.26.6 — IP address assignments
	8.26.7 — Radio level subnet addressing
	8.26.8 — Example:
	8.26.9 — Larger subnet areas
	8.26.10 — Future expansion
	8.26.11 — Addressing terminals
	8.26.12 — External LAN attached
	8.26.13 — External LAN not attached

	8.27 — Addressing back-to-back terminals, Other asynchronous radios, and repeaters
	8.27.1 — Preferred addressing method
	8.27.2 — Alternate addressing method

	8.28 — Network provisioning
	8.28.1 — Network provisioning example
	8.28.1.1 — NE-1
	8.28.1.2 — NE-2
	8.28.1.3 — NE-3
	8.28.1.4 — NE-4


	8.29 — TMN communication channels
	8.29.1 — Port functions
	8.29.2 — NE TMN_RF port scenarios
	8.29.2.1 — Open shortest path first (OSPF)
	8.29.2.2 — Static routing


	8.30 — Protection schemes
	8.30.1 — Protection schemes with MOD300/ODU300
	8.30.1.1 — RPS switching criteria
	8.30.1.2 — EPS switching criteria
	8.30.1.3 — HSB switching criteria

	8.30.2 — Protection schemes with MPT-HL/MPT-HLC
	8.30.2.1 — RPS switching criteria
	8.30.2.2 — EPS switching criteria
	8.30.2.3 — HSB switching criteria

	8.30.3 — Protection schemes with MPT-HC/MC/HC-HQAM/XP/ XP-HQAM
	8.30.3.1 — Supported protection types:
	8.30.3.2 — RPS switching criteria
	8.30.3.3 — EPS switching criteria
	8.30.3.4 — HSB switching criteria

	8.30.4 — Core protection
	8.30.4.1 — User Ethernet interfaces protection
	8.30.4.2 — TMN local Ethernet interface protection
	8.30.4.3 — External synchronization interface protection
	8.30.4.4 — Node-timed PDH interface protection
	8.30.4.5 — Core protection restoration mode
	8.30.4.6 — Core protection switching criteria


	8.31 — Automatic link discovery
	8.31.1 — LLDP overview
	8.31.2 — LLDP on MPR-e
	8.31.3 — Transmitting nearest bridge LLDPDUs
	8.31.3.1 — Default parameter
	8.31.3.2 — SNMP MIB management

	8.31.4 — Receiving nearest bridge LLDPDUs
	8.31.4.1 — Supported TLVs
	8.31.4.2 — MIB update scenarios
	8.31.4.3 — Notifying the SNMP manager
	8.31.4.4 — Number of supported neighbors at a time

	8.31.5 — Transparent relay of nearest non-TPMR bridge and Nearest customer bridge PDUs
	8.31.5.1 — Automatic link discovery scenarios
	8.31.5.2 — Displaying Neighbors in the user interface






