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Licensed Band [LFEiE{E E$E{CEHm

> BRM 1 EN302-217IcU6,11GHzMDCSS0MHZEN#REIHh
> ITU-R: 11,15GHzICCS112MHzDT'5>EH(2019.11)

CEPTEITU-RDEEEEDERACS

RF Frequency] RFTX/RX CEPT/ECG (GEPT/ERG) ITU-R
Freq. Range [MHz]
Band [GHz] Spacing Max CS s Max CS -
Start Stop [MHz] [MHz] i RIT [MHz] ni RiT
L6 5925 6425 252.04 59.3 (14)01 2015.5 29.65 F.383-9 2013.2
U6 6425 7125 340 80 (14)02 2014.9 40 F.384-11 2012.3
7125 7850 161 28 F.385-10 2012.3
7125 7725 154 56 (02)06 2015.6 28 F.385-10 2012.3
7 7425 7900 245 56 (02)06 2015.6 28 F.385-10 2012.3
7110 7750 168 28 F.385-10 2012.3 E N 3 O 2 - 2 1 7 - 2 '< j ; FH&D\ 5 }ﬁ*zl-l_‘
7110 7750 196 28 F.385-10 2012.3
7900 8400 119 56 (02)08 2015.6 28 F.386-9 2013.2 p n
Table D.1: Frequency characteristics
8275 8500 266 56 F.386-9 2013.2
& 7725 8273 3L 59.3  |(02)08 2015.6 2965 |F.386-3 2013.2 Recommendations for radio frequency channel arrangements
Band Frequency
7725 8275 310 40 F.386-9 2013.2 =
(GH2) range (GHz) CEPT/ERC ITU-R
00 00 . . 02106 o156 Recommendation _ Recommen_datlon
4 3,600 to 4,200 12-08 annex A part 1 [i.9] F.635-7 [i.41]
10 10150 10650 350 56 (12)05 2007.6 28 F.747-1 2012.3 U4 4 400 lO 5 000 _ F 1099_5 annex 1 and annex 2 [l 49]
10700 11700 430 112 (12)06 2019.5 112 F.387-13 2019.11 U6 6 425 to 7'1 1 0 14_02 [| 13] F 384_11 [I 35]
11 5 . A M ]
10700 11700 530 12 |az)6 2019.5 12 |Fas713 2019.11 8 7,725 t0 8,275 - F.386-9 annex 4 [i.37]
13 12750 13250 266 56 (12)02 2007.6 28 F.497-7 2007.9 11 10,7 t0 11,7 12-06 [i.7] F.387-12 [i.38]
NOTE: 80 MHz arrangements are present only for U6 and 11 GHz bands
14500 15350 420 112 F.636-5 2019.11 — ——
15 14500 15350 728 56 (12)07 1996.8
14400 15350 250 12 F.636-5 2019.11 2 O 2 OE 3H }-_Il}i
17700 15700 1010 220 (12)03 2019.5 110 F.595-10 2012.3
18 17700 15700 1008 110 F.595-10 2012.3
17700 19700 1560 55 F.595-10 2012.3
22000 23600 1008 224 (13)02 2019.5 112 F.637-4 2012.3
23 21200 23600 1232 112 F.637-4 2012.3
21200 23600 1200 112 F.637-4 2012.3
26 24500 26500 1008 224 (13)02 2019.5 112 F.748-4 2001.5
28 27500 29500 1008 224 (13)02 2019.5 112 F.748-4 2001.5
32 31800 33400 812 224 (01)02 2019.5 112 F.1520-3 20114
38 37000 39500 1260 224 (12)01 2019.5 112 F.749-3 2012.3
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ETSI TM4/ECC SE19 i REWY (1)

> EN302-217(Draft) : Channel Aggregation®iHZ{LHED
h— hEHEUIE AR 2channel — 3channell EOEN&RETSN TS,

> ECC (Input) : New microwave PMP technologies based on
active antennas for 5G backhaul above 26 GHz

H#EH 28GHZH /TR EADPMPEA ICDWLWT., I E1—X —X & EEH.
SEBIRDIRBHATTETED., GECE D TLVRL,

(i« ) Leaf site 1
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ORANZ)[E] 4K

- ZHEEd R Z ED/ FEAZIHE(IL I DFE TA—T AL
- RAN & TransportDiH B izfcEBER DO E EDIEN

__Overal WG1 .
! Inventory | Policy Configuration RAN Intelligent Controller (RIC) non-RT

:SW Stack Orchestration & Automation (e.g. ONAP): MANO, NMS

1 Design

' WG7

Applications Layer

3" party Radio Connection
APP

P e Whitebox RU
‘ WG7

—— ———— -

_________________________________________________________________________________________________

O-RAN7” —FF I F v 24K
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5G h5 2 Rh— bNW

FH/MH7% i'JZ, ETH 1B OE LK

Key#its : HW ==&R1t, BFZIEIEE SW=0penit;, NETCONF (M-plane&L3)

NR Rv RO - ETIL
i F A
MW  : License band

W : E-band agation(C & 5118
mm an
CPRI/eCPRI
Opt : Optical (v)EPC
P P Radio gﬁ?iﬁfsecmr ' - EERE(> 15km) o
z <10ms
DRAN cm e QP
5aEERE(<1km) 1106 MW&mmW C\J Opt
mmW gNB <10ms Aggregated
Radio (=Cu/DU)

gNB  gssme(> 15km)  (VIEPC

Opt(mmW) s ., a O

CRAN ® CPRI/eCPRI N £52

10-95G ector T IERE(~10km) % 1n-4ue§ >
qp < 75ps Y

Aggregated
< 10ms 999

(=Cu/DU)
Opt
Baseband Packet Radio
Processing Processing Control
Function Function Function
ORAN Rggiu 5GIERE(<1km)  BPF  thiEE#(~10km) VPPFVRCF  SiEht(> 15km) {v}EFC
1 -'7’.' ), CPRIeCPRI - F1 MW& L NGU '
Y 10-25G/sector< W 1-10G } 10-40G Agdradated
Sps mm\W  &ow < 5ms ( CU) < 10ms %

Image from Ericsson
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ETSI TM4/ECC SE19 i REWYH(2)

» ECC (Draft) : Guidelines on how to plan Bands and
Channels (Carriers) Aggregation (BCA)
Fixed Service Links

Multi-Band®1— X — X %= 5L &k,
S Zal—23aiERICKDAvailabilityDig#E%zE 26,
B (CE TR ZEESH TULND,

I FDD 18 GHz, C5=56 MHz I

1000 7000
e — <000 | i
700 0AM — i f 5000 L1 il g =Y 11
= 800 31 1 t T
™ 2 4000 T T
Y J) = (( g 500 N 11 1 P 2 i GAE T T
iy & ] —TT s [l
N X ‘/—F‘—’—‘ e ~~ 40960AM 3 3000 |
A § 0 N ety | g ™
I N 4 ) ~.
r‘- 240 system in 18GHz and 1+0 E-Band with link length 7.5 km B b ] it S B Y e O O 10 S R T
A 300 NN ~ <P 000 e F ko444 HHits
7| Single and dual band antenna s o i o A4 1~ 10240am IESEET\\\
Al szerinpc . e e " ik L“l_\‘\\\ ;
4 100 {358 aam | } \_‘*
| ° L
110 o001 01 ! 1 o001 o1
Unavailability [%] Unavailability [%]

Capacity vs availability at 18 GHz (left) and 80 GHz (right)
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BNEITERRDS 1> F v T (Application)

/w4’ 7000iP Series k.
= | 5000iP Series =
L= A e
4-11GHz N T

o,

t. d K M I t -
'i‘ | iIPASOLINK BR Combiner I.i .
I | Multiple Channel Combiner =

;) IPASOLINK
" I 100€E/a00/400A /1000 : =

i I b-42GHz Ba"d ; . ":‘ & = I.JI‘ LR
Lo D TN
'nqr - = "' I.I

1-'?' i
]
'_l
-
- - |
L ]
.*-"‘I'Ilr

‘ iPASOLINK iX
™~ 6-42GHz Band

© NEC Corporation 2020

iPASOLINK VR2/VR4/VR10
4-42GHz Band

High Capacity Microwave

& Carrier grade Packet Swich

l—% iPASOLINK EX Advanced
70-80GHz E-band
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iPASOLINK=U—-XDR—KrIAUA

AGGREGATION METRO

| & =y
| i y \‘fg ) a All Outdoor Solution

iPASOLINK EX/A

iPASOLINK iX iPASOLINK EX ETH) .
(6-42GHz) (E(IIEJTHc):I) (E(_band) All Outdoor Radio
=Dan . 0|
Series i
o (AOR)
ﬂlﬂﬂm’ iPASOLINK BR
. m (multi-channel combiner)
iPASOLINK EX ~eeesoe.
(CPRI) iPASOLINK GX
(E-band) (Outdoor Router)
All indoor
Compact ODU/ I i Solution
!High Power ODU ngh C,apaCIty_ A
. Split Radio Solution g

e

iPASOLINK VR2 iPASOLINK VR4 iPASOLINK VR 0

7000iP Series
(Long Haul)

11 © NEC Corporation 2020 \Orchestrating a brighter world NEC



IPASOLINK VR - Next Generation Converged Radio for LTE & beyond -

2 D
| 6GHz H 5 42GHzMD &L LSRFE KR # < % s
| BEXEEXW
o EAFHLEE &~ L T4096QAM , 112MHz BW, 8 x RTAIZ/G
® (>4 T —X& L TI0GbE, CWDM, DWDM (MEFIE) (SRS
| FEOOSHETHREE/ —F
o TDMA'S TIL T P 0D\ H7R—ILAR Ls—R(CHHAT |
® IR/ EDEEHR / — MHKREE et s
o £ESE! (AOR) EEHEMHICPoEREZU/R— b IPASOLINK VR2
B R EED5R1E

® End-to-End &R (& FM/PM/CM)
Oe=SERI1—HY—+1>5TJx—X (Web browser, CLI)

| ¥ U7 L—FD1 PHEEE ‘
® SDN (BRM, OpenFlow) Xtity, H-QoS, MPLS-TP ’
® ITE U/ [EHA#LEE (SyncE, 1588v2) <

D iPASOLINK VR10

IAG/IAP ODU
AN /

*restrictions
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ODU (OutDoor Unit)

| M2 - SEEFEORHRFI1IZY

B> T (CGaAsE = (FGaN=FEA U icEH 5%
6/7/8/10/11/13/15/18/23/26/28/32/38/42GH z DEKREE (CXT It
AT (SAEEE HIA TDIAGEEHE S TDIAPD 2 F&E4E

Z AT (FEA4096QAM, CSIEERA112MHZE TG E]EE

13

-l ~ = »
q‘ Es
q ©
;. ’
S r\’\ &
IAG 13-42GH z IAP 6-26GHz
IAG 6-11GHz
130(W)x130(H)Xx71(D)mm 240(W)x240(H)x80(D)mm
#91.2kg #I3kg
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iPASOLINK VR10 %3 - #ilZ&

| 7P U5— 3> S8R 1 2A0ER — R
® 3UDXAA>H— K& 14017)\—B)LROY bZz&=HE.

AA > H— RITEER (VIEFES50msecdA )

&Rk : 1240, 6x(1+1), 6x(1+0XPIC), 3x(1+1XPIC) , MODEM/2 L

iPASOLINK=UJ —X & iPASOLINK VR>U—XD&EFEH— REEEAOJRE

« 16E1 card, 4xGbE card, MSE card (for TDM PWE), STM-1 card,

2x10GbE, CWDM X hOxRY NIJ—DUA4>FT1T—X

ETH OAMXJ)&x

MPLS-TP3Xi /it

H-QoSXt it

[EHAHEEE : SyncE, 1588v2 (T-TC/T-BC) Xl

Lad ) 13271 —AY

10GDbE port 2 XGDbE (1port) x2

GbE port 35 GbE-A (4(3)port) x4 + GbE-2 (2port)
x10
I I El 224 16E1-A (16ch) x14
| STM-1 28 STM1-A (2ch) x14 (RST mode)
Radio 12 MODEM card x12
PoE 6 GbE-2 (PoE 1port) x6
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/000iP

| X bO%EEA  ALL Indoor Type B#iRRIxE
19 inchi NS v O (CE3=ET]HE

BEA10TR%ZEEDRE
INBY D BRe (FESRMAIELE -60%. MERE=LL -40%)
SEIMESAM>HFTI—R
« 10 GbE, GbE, E1, STM-1
TDM-DXC (975 E1 or 14 STM-1)
H-QoSxd ity
® [EIHAHLEE : SyncE, 1588v2 (T-TC) Xt

R AT LTI U TEREERZ T L+ J)LICEE] &

5RF + SRFt&A

15 © NEC Corporation 2020
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IPASOLINK BR

| X7 yhEIPASOLINKD R BBz F KB 21k
® 3~4NODUERA LI T TFR—MIHER. 7o T HER/NMe
® IS5 F4ODUEfITI=yME, R T,
® NA(/INT—ODULBRET VT FHZAMF A
o EMHEBLL, BKE, TN\IFL—4TE

® ACAP, ACCP, CCDP &avER—avIxtitn Lame A0
x4 / X
o e ENEFL/KER nefp Capacity

distance

| Item | Specification

Size 300 (w) x800 (H) x 200 (D) mm
. | (excluding ODUs and mounting bracket)
| BR UNIT [10DU =
] - ODU interface N type (6GHz) or
' BR UNIT [0ODBU =N Direct mount type (7-8GHz)
| BRUNIT [10DU — Weight approx. 20kg
i BR UNIT l ODU ‘\ (except fixing bracket and ODUs)
Temperature range -33 - +50C (-40 - +55C workable)
- Frequency range L6/U6/7/8 GHz
iPASOLINK
VR4/VR10
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IPASOLINK EX Advanced

LTE-A &5GICHGLTZ 80GHz#FAOR

| X20GbpsDBABTEMIR. 10GbE1 > 5T 1T — XM
| N2, S THREN T
o MEIEREREL -30%
e ATJSAWVW—)LTY b7y ITHEHE
| B3 XFL50> 70/ 0> —B#
o NJZZ . nJEFiEIE (AMBR)
® F I RILAFv . FHRIREHEEE
| FvU7JL—RDA—BxRw hMEEE (H-QoS, ERPS)
| 70w oEER#EEE L TSyncE & 1588v2 ZH7R— omat

form
factor

ENE € 71 to 86 GHz

ZHRAI QPSK to 256QAM

wiEE (MHz) 62.5/125/250/500/750/1000/2000MHz
Maximum Link Capacity 10Gbps

Interface 10GbE, GbE, DCN, USB

Dimension & Weight 229(W) x 229(H) x 64(D), 3.3kg
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3. RE={LHdi

®Multi-valued Modulation

. 1Gbps

O 2048QA 096QAM
1024QA
25% up
. 512QAM Commercial use
A 11% up
256QAM

\

\

®Radio Traffic Aggregation

N x Radio Capacity
- 8 radio links bundling

‘ >j§ )};‘ * Full load-balancing
T : “.t- « Full utilization
R (L o « adaptive modulation
support

Radio Traffic Aggregation (RTA)

x
= = =

\

18 © NEC Corporation 2020

@Wider channel BW(112MHz)

.

112MHz

(56MHz/2048QAM)

(112MHz/2048QAM)

J

@0AM

| 0AM : Orbital Angular Momentum (BhiE /@SN E)
e ERIFDYNIBED1D,
oIFSH L. Mk (B39 3) T— RAEIRCHFIE. (mode0, +/-1, +/-2,)
eOAMISSOEHMEE(FIRIEAM TH D, TORRTE— FBICERLS.
@ OAMERIK EIRITH S .
R FOAMEES & L. ZEETIEE TS EN 8.
o R (L, [RIBMCHXIEBENFIRSNB T &, v

Mode+1 Mode+2

s &
oAM{ESOSHiim SRR O S (AR

OAME— RERBHAEMHSBIEZELICLZBIE - ABREDTAE
R EDBREBLADEHORE
[= USRI BAB R EEARIR T H0AME— S BEARHORRNTE) (CHLT
D TD100mMImEEEZMFEFR (upto2560AM, 165 E)
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Multiband solution

Multi-band solution realizes
“High capacity” “High availability”

Easy to expand the traffic capacity
keeping the same link availability

Minimize initial investment cost by
utilizing existing MW link

E-band

Existing MW link

Existing MW link

E-band link

High Capacity
Utilizing Existing MW Link

High Availability
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Dual band antenna for E-band and MW

| Advantages
® Easy installation

®Minimize tower rental fee /
tower loading

® Unobtrusive appearance

| Schedule
® 2ft, Single polarization in MW
«15GHz, 18GHz, 23GHz : Released
e 2ft, Dual polarization in MW
«15GHz, 18GHz, 23GHz

Radio

® 1ft antenna release will follow after 2ft.
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