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RTN 310 Product Introduction
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* P&E: Power supply and Eth. Service transport on Eth.cable
* 1+1HSB: Will be Supported in VIR1C01, Oct, 30th, 2012 TR5
* 2048QAM: Will be supported in V1IR1C01, Oct, 30th, 2012 TR5

\\

Specification

M Dimensions . 290x265x98(mm)
MWeight : <6kg

M Typical Power consumption : 45W
W2*GE interface ( 1o+le/ 20 )
w1024/ * 2048QAM

®Enhanced AM

WBandwidth Accelerator

HXPIC

W The Max. capacity: 2G/ channel(56MHz)
WSynchE., 1588V2 TC BC OC
WSupport ERPS, *1+1HSB

" Multy Power supply :
»~*P&E (cooperate with RTN 900/Power with Power Injector
»DC

J
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RTN 310 Interfaces Introduction

GE(o) interface SFP P&E USB/RSSI/ temporary NMS
Supported SFP: 1. GE(e) interface * The NMS port can be used
*1000BASE-SX, 2. Powerover only temporary on site, and
*1000BASE-LX, Ethernet function, cannot be connected the DCN
*1000BASE-ZX. max 100 meters network.
* The NMS port transmits
// shares an RJ45 connector with
" \‘ the RSSI port but using

comBo  pRE |  PWR L o 4 different pins from the RSSI
. port.

COMBO interface
DC Power

1. GE (o) SFP: 1000BASE-SX, 1000BASE-LX and | These two ports

1000BASE-ZX. share one GE max 300 meters.
2.  XPIC connection backplane when used
3. 141 connection as service access.
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RTN 310 Modulation and Capacity

* Radio Mode:
v' Native Ethernet

Channel Spacing:
v 7/14/28/56MHz

Modulations:
v QPSK Strong ~ 1024QAM Light
v *2048QAM will be supported in VIR1CO1
Max. capacity:
v 600Mbps@56MHz, 1024QAM Light, 64bytes
Header Compression
Physical Layer Aggregation
v' * PLA will be supported in V1IR1CO01

Modified FEC parameter

. “Strong” mode use more code to do error correction, that
little lower in air-capacity, but good in receive sensitivity

o “Light” mode use more code to transmit traffic, that little
worse in receive sensitivity but get more services

capacity.

HUAWEI TECHNOLOGIES CO., LTD.

Modulation & Coding

Ethernet capacity in Mbps (without header compression)

289

1024QAM Light

1024QAM

512QAM Light

512QAM

256QAM { 53 ]_[ 1:}2}

128QAM

64QAM

32QAM

16QAM

16QAM Strong

QPSK

QPSK Strong

7 14 28 56 [MHz]
Channel Bandwidth
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Higher Modulation

Higher modulation means single signal(wave) will represent more information.
ie: Following Pictures show that the higher the modulation, the more bit rate we get.
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° represent: 01110111 (8 bits)

e represent: 0101 (4 blts) * represent: 011011 (6 bits)
For 1024QAM, single signal will represent 10 bits info.
Higher Modulation lead to more capacity, but cause degrade in Transmit Power & Receive sensitivity.

HUAWEI TECHNOLOGIES CO., LTD. Huawei proprietary. No spread without permission. Page 7 g@ HUAWEI



Higher Modulation with Light Coding

When channel space and Modulation are fixed, the capacity of whole Channel is fixed, too.
The efficiency of the coding will determine the services capacity of the Link.

0000000000000000) 9000000000000000
0000000000000000| 9000000000000000 0000
0000000000000000| 9000000000000000 :::::::::::::::: ::::::::::::oooo
0000000000000000| 9000000000000000 0000000000000000/ 0000000000000000
0000000000000000) 9000000000000 0000 00000000 00000000/ 00000000 00000000
00000000 00000000 | 00000000 00000000 00000000 00000000 00000000 00000000
00000000 00000000 | 90000000 00000000 00000000 00000000 00000000 00000000
00000000 00000000 || 00000000 00000000 00000000 00000000/ 200000000 00000000
00000000 00000000 || 00000000 00000000 0000 000000000000 900000000000 0000
0000000000000000 9000000000000 0000 0000000000000000 000000000000 0000
0000000000000000| 9000000000000000 0000000000000000] 000 000000000000 .
0000000000000000 | 9000000000000000 0000000000000000| 0000000000000000 o Secrvices
0000000000000000) 9000000000000 0000 00000000 00000000/ 00000000 00000000
00000000 00000000 | 00000000 00000000 More Code to 00000000 00000000 00000000 00000000
0000005000000005 20000000 00000008 : : 88000000 00000000 | 99990000 00000088 o (.o

coain
0000000099092 00ce0000000cses transmit services 00000000 00000000/ 00000000 00000000 g

1024 QAM 1024 QAM Light

RTN use LDPC (Low-Density Parity check Code) to do FEC (Forward Error Correction) of the link
Light mode use more code to transmit the services, the coding efficiency can be high up to 92%, than the bandwidth increased
but cause 2dB degradation the receive sensitivity or system gain.
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High Modulation with Light Coding is suitable for LTE

Channel Space: 56 MHz Channel Space:56MHz

500m . 500 . 600
— 480 400 =
99.999% availability i 33Mbits ;
. 460 — 200 +— —
System gain: 80 dB  _  Systemgain: 78 dB | 440 - 0 S @ | 8 | o | S
Fade margin 35 dB Fade margin 35 dB 420 | | i rﬁa@O @\’”O 0@\» \&b‘o OSV
| 1024QAM  1024QAM Light g & &
LTE concern bandwidth more than, 30+ Mbits more when the ' When AM down shift happens, more
the transmission distance, 1 or 2 . modulation change from 1024QAM . modulation schemes provide slight
dB receding in system gain won’t ' to 1024QAM Light, in condition of recede of bandwidth, minimize the
effect the availability for the fixed | 56MHz CS. . affection

distance. i | 480->447->422->395->368
| . 450->400->363
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Bandwidth Accelerator

° Bandwidth Accelerator also called Header compression.
° Ethernet overhead contains unchanged part, repeat transmission will lead to waste of radio bandwidth

° Header Compression technology replace the unchanged overhead with short specific bytes instead and increase the transmission efficiency

(((g)))

BTS

Payload Payload Payload BSC
NodeB e
GE _ 400M GE ﬁ
> . m
eNodeB . :
§ SGW/MME

Small Pipe, Large Capacity

° Substitute the unchanged overhead (i.e. Mac/IP address) with 2 indication bytes (Compress ID)

\ ° Substitute the indicated bytes back to original overhead !

With Header Compression technology, IP Microwave can get more Ethernet throughput. Header Compression become the key technology in

Microwave industry.



Header Compression Principle

1. Setup Compress Table 2. Compression 3. De-Compression
Record matching relationship between compress The sender substitute unchanged overhead The receiving end substitute the compress
ID and compressed contentin the table. with compress ID according to compress ID with the content compressed.

Note: The Compress table for L2 and L3 is > table. > Service be recovered.
separated.

Compressible _

Ethernet Traffic
* Native Eth: L2&L3 Compression available

* MPLS Eth: L2 Compression available
—
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Native Eth Compress: Up to 187% improvement

Overhead Compressible in Frame Header
B L2 Eth overhead

Before Compress

90+ Paxload

IFG Preamble DA SA

After Compression
17+Paxload

Indicator
4

Comgressed Result of Packet

Compress Efficiency = Original Frame Length/ Compressed Frame Length
= (90+Payload)/(17+Payload) =1+73/(17+Payload)

Notes : 1. Shorter Frame, Higher Compress Efficiency.
2. Improvement = Compress Efficiency - 1

Eth Frame(IPv6) Compress Efficiency Service Capacity
(Bytes) (%) In 363M MW Channel
92 287% 1042
128 197% 716
256 136% 494
512 116% 421
1518 105% 381

[ ] L3 IP&UDP overhead *|Pv4: 20bytes
Type/L VLAN Payload
40 8 $ 4
N\
Compress ID of L2 Ui Pavload
- Compress ayloa
2 7

Result in Real Network

Packet Length proportion of 3G NodeB
(Typical)

3 = 64

- 128
209%.5% -

R 1518
i.e. 1000Mb Ethernet Traffic by packets proportion in this model, then only 689Mb of
microwave capacity is needed.

Note: The frames in current network is IPv4 format, the requirement of Microwave capacity will be less
if it is IPv6.
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MPLS Eth Compress: Up to 67% improvement

Overhead Compressible in Frame Heeder

B L2 Eth overhead

Before Compress IFG Preamble HA " P
i‘i’ﬁi*lﬁii he
| 8 6 4
—-—-—-—-—:-—-—-  e— o e— o —  e— e e— o m—— m—
1
After Compress ! MW
 BtPayload Indicator
— |
! 4
1
1
1

MPLS does not support L3 Compress: No bytes in MPLS Label to indicate the following part is IP packet or not.

Payload

MPLS Transparent in MW:
Equal to L2 C . f Native Ett

MPLS Encapsulate in MW:
Equal to Native Eth wit} c .

MPLS Transparent
(: ID Payload :)
MPLS Traffic MPLS Traffic
MPLS Head Payload MPLS Head Payload

Native Eth Traffic

Eth Head Payload

MPLS
Encapsulate

(: ID Eth Head Payload E >

MPLS Traffic

_____________________________

Compress Efficiency = Original Frame Length/ Compressed Frame Length=

(90+Payload)/(17+Payload) =1+32/(8+Payload)

Compress Efficiency = Original Frame Length/ Compressed Frame =(20+Eth Frame Length)/(4+Eth

Frame Length)

MPLS Frame Compress Efficiency Service Capacity
(Bytes) (%) In 363M MW Channel
64 167% 605
256 113% 411
1518 102% 371

NMUAVVLCI] ICCOlNnNuULUOJOICO LU, LI U.

rnuavvel pruplictaly. N0 SPreau wiuivut perissiull.

=1+16/ ( 4+ Eth Frame Length )

Eth Frame Compress Efficiency Service Capacity
(Bytes) (%) In 363M MW Channel
64 124% 448
256 106% 385
1518 101% 367

1wy T W\"ZF MuUMAvVvCcl
- v



Characteristic of HW Header Compression

Deep Compression More No. of Services Low Latency affection
— ) — —/ — —/
> Support L2+L3 deep compression > 256 Service of L2 Compression » Compression/De-Compression cost less time due to
. . Hardware Implementation
» Improve Bandwidth Utilization » 128 Service of L3 Compression

» Shorter packet after compressing cost less time at port

» Up to 1G Throughput per Carrier
» Support Multi-Service application

and buffer.
. J . J . J
Header Compression of Competitors
HW
L2 Compress v X X v v v v
L3 Compress v X X X X v Vv

»More and more customers realized the benefit of Header Compression.
» Some of the vendors only can implement L2 compression, which get lower efficiency improvement

» Among the mainstream MW vendors, only HW had implemented deep compression of L2+L3.

Huawei Header Compression technology is in the leading position now




Application of Header Compression

Application Scenario capacity =157M @28MHz/128QAM
Customer need 200M
but MW only provic

r A\( N N\ N

Increase Spectral XPIC Technology Higher Modulation Header Compression
¢ Increase Frequency Spectral to 56 MHz, e Dual polarization antenna and double e Larger antenna needed, to meet the ¢ Function License needed, no extra
double rent fee but only 66% quantity of IF board and ODU, Capax link reliability, Capax increased. hardware cost, can provide 217M Capacity
utilization. increased
N\ AN J \ AN /

When required bandwidth is around 1.3 times to microwave capacity, Header Compression provides better bandwidth improving solution than other methods in condition of
typical packet length proportion.

Success Case
Starhub Singapore accept that header compression function will solve many of their problems and decided to deploy this function in LTE network, some links can get more throughput
up to 60%.
1. How to improve the current 200M links to get larger 2. How to choose between 28MHz and 56 MHz ? 3. How to choose between XPIC and single carrier?

capacity ? Solution: Head Compression improve spectral utilization, | |Solution: Head Compression with single link can meet the
Solution: Head Compression improve the 200M links capacity 28MHz is more than enough for some links requirement now, no need to deploy XPIC firstly.
to 300M, in conditions of current packet proportion
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Why Physical Link Aggregation ?

Normal Layer 2 radio link aggregation can not achieved following two scenarios .

Services 2 Services 2
Case 1 Services 3 Services 3
Services 1 Services 1
Services 4 i
Services 50M 1 Services 4
1
Services 50M 2
2
Services 50M 3 Services 2 Services 2

3

Services 1 50M Services 120M

|
1
1
! 1
- : Services 2 50M
| Services 30M

i : Services 3 50M 2
Services 1 '

Services 4 50M

Services 3

Services 50M 4
*: Findicate the highest priority; -

4 indicate the lowest priority. Services 1

Services 4 Services 4 E Services 30M
) 3
All services Go Services 1 bhocked
4
1. Bandwidth of link changed such as AM shifting will not cause the re- 2. |If single services can not be segregate by IP/MAC/MPLS,
calculation of Hash. There are possibility that higher priority and more than any of the links’ capacity. It can not be
services (Services 3)get effected when congest happens. ! transmitted.

There are shortages of L2 LAG that which can be solved by Physical Link Aggregation.




What is Physical Link Aggregation ?

PLA can achieved following two scenarios perfect.

________________________________________________________________________________________________________

Services 1
Services 2
Services 3

Services 4

________________________________________________

Services 1
Services 2

Services 3

50M  1* Services 1
50M 2 Services 2
50M Services 3
50 4 Services 4
. _
120M 1 Services 1
30M 2 Services 2
30M 3 Services 3
20M 4 Services 4

R
Q
(%2
()
N

Services 4

________________________________________________________________________________________________________

|
RTN 310

- - e e e

Services 2

1
1
Services 50M :
RTN310 1 !
’ 1
Services 50M ! . .
2 ;) *:1indicate the

highest priority;
. 4 indicate the
lowest priority.

PLA can really consider two links as a single physical link with bandwidth aggregation, it works as following steps:

Constantly calculation:

RTN 310 between No1&No2
exchange Ethernet bandwidth
information constantly, timely
calculate the total bandwidth of
them all.

Oo0S :

If the services capacity more
than total capacity of link groups,
IF modem inform switching
board to reduce the services
capacity

Physical fragmentation &Balance:

All services are cut to physical pieces

of 128 bytes each, and been

distributed with sequence to main and

slave channel according to ratio of
two links real bandwidth

Assembly at receiver:
Fragment packets will be
join together and be
assembled at received
end according to the
sequence.

PLA always implement QoS and load sharing by real bandwidth of links, make multi links looks

like a single real physical link.
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Why Packet Fragmentation

e How to minimize the Packet Delay Variation for mission critical packets?

Highest Priority Packet Scheduler
P
CS7 No3 No2 Nol
No3 No2 Nol Y
p—-4 | | .
! ! ! CS6 ! i ! i ! .
WV :
&> ; ! |
EF ! ! |
-« & | 1 :
&> No3 No2 Long Packet i Nol !
AF 4 i ! :
p a3 . :
AF 3 - | . |
o S — | :
;> : | 1 :
AF2 - | :
o ¥ ! _, :
p <4 L !
Long Packet Yy AF1 .
m 7 No2 and No3 with
L BE .
v Jitter/PDV
Lowest Priority Time line

Higher priority services will be blocked serious by long packets of lower priority services.

Expect

Actual




Packet Fragmentation via Air Interface

o Packet Fragmentation improves Jitter and Delay performances for higher priority traffic

Highest Priority Fragment Scheduler
7T sy
No3 No2 Nol " 4 No3 No2 Nol
v 4
- EF
TS No3 No2 Nol
AF 4
/ AF3 Fragment Fragment Fragment
"! No3 No2 Nol
AF 2
) =

Long Packet

Fragment Fragment  Fragment Time line

Lowest Priority No3 No2 No1l :
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Packet Fragmentation via Air Interface - How it works

<WITHOUT PACKET FRAGMENTATION

<WITH PACKET FRAGMENTATION
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Packet Fragmentation via Air Interface — Optimize Result

® Packet Fragmentation improves Jitter and Delay performances for higher priority traffic

7 MHz-QPSK - HIGH PRIORITY (64 bytes) Latency

-— T
@
g 8000 -
Fragmentation unit : : 7000 -
128 bytes. o
Y S 6000 - / — Packet delay
E 5000 with fragmentation
» The higher priority services will be S
. L. — 4000 - ~—Packet delay
maximum delayed by lower priority o w/o fragmentation
. o 3000 -
services of 128 bytes. (Balancein -
2000 -
optimize affection and system Ioad) o
PR T 1000 —
» Fragmentation is default enable o)
for CS6 to BE, but not work for T 04

64 128 256 512 1024151820003000400050006000700080009000

CS7.(Highest priority does not required to be
LOW PRIORITY Packet size [Bytes]

fragmented)
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Why IEEE 1588 V2

GPS solution to synchronized all the NodeBs. Can we find other way to make NodeBs synchronized, but:
v Costly in GPS equipment price v No extra equipment needed.
v Difficult in installation v Get the same Accuracy as GPS.

1588v2 is a way to save the cost of GPS, and get the same Accuracy of Time Synchronization of GPS.




IEEE 1588 V2 (Clock Architecture)

S w

:] BC: boundary clock

:] OC: ordinary clock M : master clock
0C-4
0C-1 D TC: transparently transmitted clock S: slave clock

S M M
Primary time :
input S z
0C-2 0C-3
M

O OC mode: only one port supports the transmission and extraction of IEEE 1588 V2 packets, and can either be the source or sink of the packets.

O BC mode: multiple ports support the IEEE 1588 V2 packets. To be specific, one port extracts and terminates the IEEE 1588 V2 packets, and the other ports generate and send out
the new IEEE 1588 V2 packets. The BC contains the source and sink of the IEEE 1588 V2 packets.

O TC mode: processes the delay and transparently transmits clocks. The model does not extract and recover clocks.

Two NEs perform the relevant calculation based on the time stamps in the packets to achieve time synchronization.
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IEEE 1588 V2 (Master and Slave Clock Synchronization)

t1

Transmit end

[ Synchronization packet ]

[ Delay response packet ]

- 2

- 13

[tl, t2

[tl, t2, t3

[tl, 12, t3, t4

Receive end

O The master clock transmits the synchronization packet at the moment t1, and the slave clock receives the packet at the moment t2 and obtains the time At1.
O The slave clock transmits the delay request packet at the moment t3, and the master clock receives the packet 2 at the moment t4 and obtains the time At2.
O Compute the trail delay and offset, and correct the time of the slave clock.

Delay = (At1 + At2)/2
Offset = (Atl - At2)/2

O Advantage: supports time synchronization, and is slightly associated with the PSN. The packets are transmitted independently, which is irrelevant to service transmission.
O Disadvantage: All the equipment on the link needs to support the IEEE 1588 V2 protocol.

HUAWEI TECHNOLOGIES CO., LTD.
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Huawei Out-of-band 1588v2 solution

« The synchronization transport must be independent by traffic asymmetry and congestion, otherwise
service(even if high-priority) may be affected.
« Radio Link is transparent to Node B synchronization. GPS is not anymore required !

_________________________________________________________________________________________________________________________________________

Out-of-band OC/BC/TC

In-band Traffic

Synchronization IEEE1588v2
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Tower-climbing-free Maintenance

‘ﬂ Cooperate with RTN 900: LCT connect to
RTN 310 RTN 310 through any redundant Eth
r interface on RTN 900

((i;{

IDU 900 .
LCT ~

)l

@ RTN 310 inj
i Connect the BTS by power injector, Pl can supply NMS
(( “"l" interface, LCT can connect to RTN 310 by the interface of Pl
E Wx GE NMS MG'_MCT:BOLEQE j
" o 3

i T v v Y

. —48V  GE/FE NMS RTN 310

~ li

BTS H -

LCT

Tower-climbing free maintenance means that RTN 310 can be configured, operated and maintained
under tower when cooperates with RTN 900 and PI.

HUAWEI TECHNOLOGIES CO., LTD.
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How Tower-climbing-free Maintenance Works

Power Injector with 16 pin P&E ETH Board with 8 pin P&E cable

Backplane

Ethernet
] signal

- R
uni

'48 DC GE oplical signal (———  signal
=

: DC P&E
mOdUle GE electrical signal

sing | T g,
GE(e) single  GE

Packet switching unit

> System conlrol and
commurnication unit

single
access NMS
. sing| ‘
NMS single.  NMS g v
Single [ c > oo Q—lcil:%vz

access
supplied fo the b a3V
Figure 1 12-core P&E cable
° &= Clockunit System clock signal

Figure 2 §-core P&E cable

Main label Label 1

P&E port connected
P&E port connected to

o PAE port connecled lo 1

e : 3 : an Opnm ...... ¥ - E 1 OptiX RTN 900

2n OptiX RTN 310 connected to a PI A |

(4
A
—
MGMT port connected to a Pl .

s, wbe . 7 For Service and MGMT
P 2 ! 5
y %
f \ abel| P g

connection T3

Power Injector: When power injector is used, the service is mixed with power signal. And management signal is

transferred by in-band or out-band DCN solution.
RTN 900: When Ethernet board is used, the management signal is mixed into service using in-band DCN solution.
Page 32 &@ HUAWEI
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Benefit of Tower-climbing-free Maintenance

No tower-climbing fee i

With tower-climbing-free maintenance function, there is no more tower-

Without this function, when equipment
climbing fee because the maintenance can be done under tower.

has some problem, people should

climb onto the tower and connect a
Take 1000 sites, 200USD tower-climbing fee per site for example, total MGMT cable to the equipment on the

0.2MUSD can be saved. tower.

No Safety Risk i ) ))

No cable hanged in the air, no lightning risk and other safety risk. The MGMT cable is connected with
the equipment on the tower, but the

cable is hanged in the air under tower,
which has high safety risk, like
lightning risk.

Without tower-climbing-free maintenance function, when the FO is
maintained, you should swap the service connection to LCT. The service
is interrupted during maintenance.

When the equipment needs

I maintenance, the cable should be
swapped from service port to LCT,
which will cause service interruption.

No interruption for service ((' T

Take 1000 sites, 30min per site for example, total 500 man-day can be
saved.
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USB Configuration Startup

Site
Deployment
Process ;
Centre Office Site Working
Prepare script file and download it into USB key Installation/ Plug in USB/Power on
PRl Put a new RTN 310 onto
The system is fault , must tower

/ o ‘ be changed @
Failu re_ Part / Plug in the U-key, the data
RepIaC|ng Go to site with a U key will be automatically copied to

RTN 310

\

The system start to work ,the
fault is removed

Plug in U-key, system
date will be automatically
copied to U-key

« USB Configuration Startup means that the configuration can be automatically copied from USB key to RTN 310.
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Site Deployment Process

Step 1: Fill the parameters in a excel Step 2: Export the configuration-startup file
file. by a EXE file.

BEREM

-

E
-
E

TTTITIITIIT
&
g

w
o)
EE|
g
]

EEE

& & STE EEAARR mWRdA | 10

:- Twrsel BeLires (MWI-EWT) | B-Line (UNE-UNT}  B-Lan | Tursel 453
Step 4: Make a “script” folder in the USB- Step 3: A “xxx.TXT” file for a site is
Key and copy the “xxx.TXT” file into it. exported.

(| ol %J

. { »,
[ 4 NE-NE1-2011-09-C¢
\ -09-49-16-331.¢

Step 5: Plug the USB-key to RTN 310 (End) * The tool and guide document can be
downloaded from Huawei Support website.
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Failure Part Replacing

A RTN 310 needs
replacing

A blank USB-key
plugged

Software, patch packages, license files, NE databases, and system parameters
are backed up to USB-key. The following folders are created:

\pkg: stores the NE software.

\license: stores license files.

\patch: stores patches.

\script: stores scripts.

\sysdata: stores system parameters.

\db: stores NE databases.

Replace a new RTN 310

Plug the USB-key to
the new RTN 310

Replacement ends

HUAWEI TECHNOLOGIES CO., LTD.

RTN 310 downloads software, scripts, and system parameters etc in sequence.
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w/o USB

w/o USB

tt
tt

HUAWEI TECHNOLOGIES CO., LTD.

with USB

/’! g '5
Vi

Site-work
decreased

Site-work: Plug
& Play (Save
software site
debug/upgrade)

with USB

t

Training
fee

decreased

Benefit of USB Configuration Startup

Training : Save
professional product
training. Only one
engineer needs
training in a team

Huawei proprietary. No spread without permission.

w/o USB

Human Resource Fee: Common labor
instead of dedicated engineer . Only one
dedicated engineer is needed in a team.

tt
tt

@

with USB

Human
resource
fee
decreased
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Thank you

www.huawel.com
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