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What is 5G NR?

Triangle of use-cases

Massive loT

1 Adiverse ecosystem
(operators, manufacturers,
local authorities, certification
only for some technologies)

1 Mix of technologies
(GSM, Lora, Zigbee, Cat M,
NB-loT,...)

and massive connectivity

ROHDE&SCHWARZ

1 It’s all about cost efficiency /5 @\

eMBB
Enhanced
mobile broadband 1

eMBB - the known playground

Established ecosystem (operators, manufacturers,
certification of devices)

Evolution from existing technologies (LTE-A, 802.11 ad)
and revolutionary additions (cm- / mm-wave)

It’s all about data (speed and capacity)

URLLC

1 A significantly enhanced and
diverse ecosystem (operators,
manufacturers, verticals,
certification not existing (yet))

Massive loT Ultra reliable & J (2 TEEnel g Es 219 ek

low latency
communication
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provide sufficient performance
1 It’s all about reliability and
security (data and capacity)



The spectrum challenge...

1 Especially eMBB (enhanced mobile broadband) and Massive I0T needs new spectrum for to cope with
the increasing data comsumption and number of connected devices

1 5GNR is devided in sub 6 GHz and mm-wave band

5GNR sub 6 GHz 5GNR mm-wave
5 /@3 > 5?
Traditional (GSM, WCDMA...) LTE(-A)
0,6 0,9 1,8 2,6 35 6,0 24 GHz 30 GHz
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Frequency trends for 5G

NR frequency range 2
Reserved numbers 257-512

Downlink Uplink

n257 26.5-29.5GHz 26.5-29.5GHz
n258 24.25-27.5GHz 24.25-27.5GHz

k Japan

n259 n/a n/a —(3.6-4.1 GHz
S 4545GHz
n260 37 -40 GHz 37 — 40 GHz 27-28.2/29.1-29.5 GHz
Europe
700 MHz Korea
NR frequency range 1 -, 3.4-38CH: { 3.42-3.7 GHz
reserved numbers 65-256 24.25-27.5 GHz L 26.5-78.9 GHz
Downlink Uplink : \ ‘R’f_- .
us W
600 MHz ' :
2.5 GHz "
n77 3.3-4.2GHz 3.3-4.2GHz (CBRS band (3.5 6Hz)] 2353%% gHHZ
_ _ 24/28 GHz 3-3.6 GHz
n78  33-38GHz 33-3.8GHz e 48500t /}
n79 4.4-5.0 GHz 4.4-50GHz 24.15-21.5 GHz {study) ¥ pustralia

37-43.5 GHz (study) 16 GHz
As of April 2019 26 GHz



5G NR spectrum utilization
Dual connectivity, for Non-Standalone (NSA) mode operation

I Two band combinations (2CC) of 1CC in NR band and 1CC in LTE band
I Additional tables for three band (3CC), four band (4CC) and five band (5CC) in TS38.101-3

LTE frequency bands

5 7 8 11 18 19 20 21 25 26 28 38 39 41 42 66 71

Source: TS38.101-3
n7 (FDD 700MHz)

n28 (FDD 2.6GHz)

n41 (TDD 2.6 GHz)
n71 (FDD 600MHz)
n77:3.3 — 4.2 GHz
n78: 3.3 — 3.8 GHz
n79: 4.4 — 5 GHz

L L
n257: 26.5 — 29.5 GHz -------
n258: 24.25 - 27.5 GHz - --

(%]
O
(@)
=
@®©
S
>
(S]
=
Q
>
o
()
—
Y—
o
2
O}
Lo

ROHDE&SCHWARZ Demystifying 5G NR Seminar 5



5G New Radio (NR) offers a flexible air interface

Summary of key parameters Changed to 7.125 GHz

FR1 (450 MHz -6 512
Carrier aggregation Up to 16 carriers
Bandwidth per carrier 5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100MHz 50, 100, 200, 400 MHz
Subcarrier spacing 15, 30, 60 kHz 60, 120, 240 (not for data) kHz
Max. number of subcarriers 3300 (FFT4096 mandatory)
Modulation scheme QPSK, 16QAM, 64QAM, 256QAM:; uplink also supports 11/2-BPSK (only DFT-s-OFDM)
Radio frame length 10ms
Subframe duration 1 ms (alignment at symbol boundaries every 1 ms)
MIMO scheme Max. 2 codewords mapped to max 8 layers in downlink and to max 4 layers in uplink
Duplex mode TDD, FDD TDD
Access scheme DL: CP-OFDM; UL: CP-OFDM, DFT-s-OFDM
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Managing the key challenges related to 5G NR RAN

New spectrum Beamforming and massive Flexibility of air interface
k MIMO and gNB configuration

1 Even 3.5 GHz is different from 1 How many beamforming ? 1 Bandwidth:
today’s frequencies T 5, 10, 15, 20, 25, 30, 40, 50, 60,
< 80, 100 MHz (FR1)
/ (((0))),“ 50, 100,. 200, 409 MHz (FR2)
RN 1 Subcarrier Spacing:
/’\— LA — 15, 30, 60 kHz (FR1)
u/ I I ! R 60, 120, (240) kHz (FR2)
O 102080408060 70 B0 GHz 1 Mapping onto antenna ports:
1 What about coverage? single beam / multi beam
1 Spectrum clearance? sweeping

> New technology elements drive the need for (and complexity of)

5G NR network measurements
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Data

Architecture Evolution — DC Options

Control
Option 3 is priority 1 in 3GPP, followed by Option 2
Option 3 Option 4 Option 7 Option 2

EN = E-UTRA-NR NGEN = NG-RAN E-UTRA-NR NE = NR-E-UTRA Standalone

((9))____ () ()

=]



How will the 5G UE (NSA mode) get the SSB?

Network instructs UE to carry out signal quality measurements

DL DCCH Message

= _DL_DCCH_Message message: 1
O = rrcConnectionReconfiguration 2

MeNB

-- ASNl1START

Weaa0bjectNB-rl5 ::=
carrierFreg-rl3
re—ConfigsSsSE-rls
threshR3-—Index-xl5

mA M NeigdexCe1l0ual -£15
offactFreg-£ls
blacklellaToRemoveliat-rl5
blackCellaToRddModlist-rls
gquantityConfigaet-rils

ROHDE&SCHWARZ

rrc_Transactionldentifier 1
= criticalExtensions c1: rrcConnectionReconfiguration_rd
= measConfig: 18

= measObjectToAddModList 2
= _MeasObjectToAddMod
measObjectld 1
= measObject measObjectEUTRA: 16
carrierFreq 547
allowedMeasBandwidth (0) mbwé
presenceAntennaPortl (0) false
neighCellConfig [0x02) "10'B

peighCelContigl (21 The MBSER subframe allocations ofall peighbour cells are identical to or subsets of that in the serving ¢

= _MeasObjectToAddMod
measObjectld 2
= measObject measObjectNR_r15: 10

carrierFreq_r15 547040 - —

= rs_Config556_r15 (2) _RS_Config55B_NR_r15
= measTimingConfig_r15 {2) _MTC_S5B_NR_r15
periodicityAndOffset_r15 sf20 r15: 18 ‘/—
ssb_Duration_r15 (4] sf5
subcarrierSpacing55B_r15 (1) kHz30 /
guantityConfigSet_r15 1

= Extension_Addition_Group : bandNR_r15
setup 78
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Let’'s see what’s around?
e --+—--tadvia LTE RRC

) carry out signal
Jrement on
3G NR carriers

ity measurements
Synchronization
B)

| SSBs?
onfiguration?



What did we measure in LTE?
Synchronization and reference signals (,LTE narrowband®)

3 z —"'—'w ............. g ra AT DT

S n_ T T

th | Sot1 | Sotd | Set | 9o | Seed | Sot0 | St s |

EO o O DR AR
- - =

: 6 PRBs
Sync signals =

Reference signals

e TN T RN =-E T4 ]

Time domain
» 1SF=1ms




5G NRARFCN as in LTE.....

BS channel bandwidth

t Frequency

Channel raster
(NR-ARFCN)

NR-ARFCN: NR absolute radio frequency channel number



5G NRARFCN as in LTE.....BUT not so simple........... ©

BS channel bandwidth

t Frequency

Channel raster
(NR-ARFCN)

NR-ARFCN: NR absolute radio frequency channel number



5G NR channel raster vs SSB raster

SS/PBCH block
BS channel bandwidth (240 subcarriers)

I Frequency
Channel raster ~ SS raster
(NR-ARFCN) (GSCN)

GSCN: Global synchronization channel number
NR-ARFCN: NR absolute radio frequency channel number



What can we measure?
5G NR carrier overview

BWP Example l

".
|
' awpa(scsnj

(== BWP1 (SC54)=P= WP2 (SC52) BWP3 (SC53) >
“cell defini gSS M k cell which also
allow idle UEs . it should be
associatel dwﬂh MIB.’SIBS!SSB




What can we measure?
5G NR SSBlocks

SSB = SSBlock = SS-/PBCH block

BWP Example

. I. I'.
| \ A
I -
=== BWP1 (SCS3 )= WP2 (SC52) BWP3 (5C53) >
“cell defining S8 block™: a cell, which also
allow idle UEs to access i.e. it should be
associated with MIB/SIBs/SSB



Why are SSB measurements essential?

I The UE / CPE uses the SSB for 5G NR cell search and synchronization

I The UE measurements on the different SSBs are essential to determine the right beam
configuration for data transmission (based on an UE / CPE / gNB internal algorithm)

I The SSB is always there (at least once per 5G NR carrier) and the sequence is known

1 Therefore it's perfect for
= coverage measurement
= CIR measurement
= Interference measurement
= Beamforming evaluation
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Let's zoom into a SSB...
Zoom factor 1 f

Total 5G NR carrier bandwidth e

A

‘
o
=

<BWP4{SCS4)~
BWP2 (SC

“==BWP1 (SC54 )=

i S S PBCH t
associated with MIB/SIBs/SSB P S S P B C H S S S P B C H
PBCH



Let's zoom into a SSB
onom factor 2

DM-RS PBCH
PSS PBCH SSS PBCH
DM-RS PBCH

PBCH t

PSS PBCH SSS PBCH
PBCH

o ©




How often is the SSB block transmitted (time domain)?

I SSB Transmission time domain pattern: SSB periodicity

10ms 10ms 10ms 10ms 10ms 10ms 10ms 10ms
T PSS, SSS
£ i i i wit i NR PBCH
LY \ | \
\ ) | )

1 Let's zoom into the picture...

Case A
Below 3 GHz
SCS- 15 kHz

PSS PBCH SSS

>
12 16 20 22 OFDM symbol #




What is a ,case”?

1 A ,case” defines the max. number of SSB transmissions SSBMapping TS 38.213
(L) and the SSB subcarrier spacings for several 5G NR —

] oFDM f=36Hz 3GHz <=6 GHz §GHz<f
== Symbol (5) < <fs <
) =01 n=0122
ban dS G |r&etan S=281822  [s-25 18223035480
L=4 L=8
) n=0 n=0.1
CaeB. |ypi6p2tn (5451020  [s-451003354448
= L=4 L=8
- =01 n=0123
C;E_’i- 2.8} + 14n c=28.1622 <=28162230 3644 50

L=4 L=8

1 It also defines the start-OFDM symbols of each SSBlock D oo TA TR R R

o 5=4,8,16,20.32,36.44,48 60,64,72.76,88.92,100,
CaseD: 1 280 104,144,148,156,160,172.178,184, 188 200,204,
120k | 81920 1212.216.228,222 240,244 204,268,205,200.312,
316,324 328, 340,344,352 356 368,372 350,384,

4?44]’435“04&“4“4&5“‘344“

I 3GPP includes a look-up table, which might change from el B TR e

240 Khz L=64

release to release R

96,100,120,124,128,132,144,148,152,156,176,180,
184,188,200,204,208,212,288,292,296,300,312,
316,320,324,344,348,352,356,368,372,376,380,
400,404,408,412,424,428,432,436,456,460,464,
468,480 484,488,492

8

Case A
Below 3 GHz
SCS= 15 kHz >

L=4 12 16 20 22 t - OFDM symbol #

PSS PBCH SSS

240 SC (20 RB)
240 5C (20 RB)

g
g
2
g

]
x
]
i




What happens in the field?

Case A
Below 3 GHz
SCS= 15 kHz
L=4

PSS PBCH SSS

>

I Each SSB transmission in the time domain means ,switching the SSB index / switching beams* if
configured by the network

1 Each SSB has a SSB index



Signals for Beamforming

Single Beam
1 Single Beam and Multi Beam scenarios _ ' i [
supported in 5G NR ‘("E'” ﬂm - ﬂm
1 SS Block Index is used to separate SSB
transmission on different Beams
Multi Beam

1 Mapping of Antenna ports and Physical
Beams to the SSB Index is implementation :“;..a,).) D m M
specific, e.g. will/can differ between vendors ; 11— -
/

FJI 53 burst 0 55 burst 1

85 3 8% 82 %3 | 88 | 88 | 88 55
Blnck Ik | BOEK [ reree biock B niock | biock | block | Deock | oo bhack
] 2 2 m T 1 2 E m
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Which parameters do we get from the 5G NR SSB ?

XSS-PBCH-SINR s
XSS-PBCH-Pathloss

. e ) 1 CIR parameters based on SSS
1 Cell/ SSB identification ; -RSi
g 1 Ell;/l IT_'S measurements (DM-RS included in 1 Max. delay of the peaks Time delta
. PBCH) between first and last arrived peak
= SSBindex = DM-RS-RSRP =
= GSCN (from configuration) -« DM-RS-SINR P?V:elr
) . . ota
SSRef (from configuration) = DM-RS-Pathloss (if configured!!)
1 RSSI measurements I PBCH measurements
« Inband Power / SSB RSSI . PBCH-RSRP m
PBCH-SINR L
I Secondary sync measurements = PBCH-Pathloss (if configured!!) '”m
= SSS-RSRP ‘.
= SSS-RSRQ 1 Secondary sync and PBCH measurements ! DM-RS PBCH
= SSS-SINR = SSS-PBCH-RSRP TEE
= SSS-Pathloss (if configured!!) = SSS-PBCH-SINR PSS PBCH SSS PBCH
SSS-PBCH-Pathloss (if configured!!) % DM-RS PBCH
1 Primary sync measurements e
PSS-RSRP 1 Primary and secondary sync and PBCH HEHEI
PSS-SINR measurements e
PSS-Pathloss (in configured!!) «  XSS-PBCH-RSRP s




« What do we measure ??




What happens during a drive test?

1 During a drive test we cross several PCls and several SSB indices belonging to certain
PCls

I Each beam / SSB is described by a SSB index and PCI
'I}/ ( ) Drive test route
PCI 1((t2) ,,

SSB index x...y

SSB index x...y

@) PCI 2
gNB



5G NR ACD Helpful Tools
supports sub 6 and mm-wave frequency bands

1 The 5G NR ACD starts with a fast spectrum sweep (grey lines in the ACD view) a 5G NR SSB is
visualized using a blue marker in the ACD view

5G: n76

5G

(7882)

g 1427 MHz. 1432 MHz
=
=
3300 MHz 5G:n77 4200 MHz
g
e
g
=
o

5G NR SSB
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ROMES Top N PoolBasics
5G NR Scanner TEC settings

*Top 1 SSB Index @ PCI
*Top 2 SSB Index @ PCI
*Top 3 SSB Index @ PCI

- J

*Top 1 PCI
*Top 2 PCI

- J



5GNR Scanner Top N View
Beam specific Top N Pool

1
5G NR Scanner TopM View:1 R&S 5G NR Scanner [TSME][1]

Top N: Beam RSRP <

Power 55-R5RP 55-5INR 55-RSRQ  GSCHN S5-Ref

P -03.1 -108.7 -15.5 -25.9 3749.20
13 7 -03.9 —111.7 -12.6 -23.2 3749.20
13 6 -102.8 -110.4 -6.7 -17.9 3749.80




5GNR Scanner Top N View
Cell specific Top N Pool

5G NR Scanner TopM View:1

Top N: Cell RSRP <

Top N List

Calor #.x’;lu SSA ldx Power  SSRSRP SSSINR SSRSRQ GSCN  SS-Ref
1 1 1005 1(-77):2(-82); 64 790 179 52 7900  3577.44
2 2 802 <H(-TTT(-84)D(-88) 785  -809 164 55 7900  3577.44
3 3 449 -(-80); 769 -802 160 .54 7900  3577.44
4 4 779 -(-80)-(-81): 788 -807 148 47 7900  3577.44
5 | 5 1005 0(-81); 785 810 159 52 7900  3577.44
6 6 36 1(-79):2(-82):3(-91); 795 817 132 42 7900  3577.44
7 7 M9 (-78)-(-83); 778 -802 187 53 7900  3577.44




Multi Beam Example in ROMES

@ BN mm-mnmm
)) | lfees
s | I
S ] ! Uil
Top N: 55B RSRP =
Top N List cex
Color  # TopX a PClI 55Bldx Power SS-RSRP S55-5INR  S55-RS.. GSCN  S5-Ref -~
1 1 15 -65.3 -75.0 -9.1 -19.9 --- 3749.80
2 2 15 -67.1 -766 -9.0 -19.9 --- [m] X
3 3 15 -7 -89.0 -10.9 -21.5 ---
h
4 PCIFilter. [Beam@]PCl;[Beam@]PC;... @ Any Frequency = Clear 2
A
0.0 oo @
w
=
=1
@
-20.0 o
50 @
=3
. -300 =
L=
s &
-100 " 8
3 -60.0 ' 5
a 12
: w
-~ -80.0 |
ml -15.0 |
1%2] |
n -100.0
-20.0
-120.0
Beam Color by SSB Index

SS-RSRP [dBm]
SS-SINR [dB]
S5-RSRQ [dB]

@13
-96.5
8.2
-19.17

@13
-95.9
8.8
-19.61

2@15
-73.4
9.0
-19.8

0@1s 3@15
-73.0 -89.0

9.0 -10.9
-19.87 -21.5

4@15
-94.4
-11.6

-22.23

1@15
-96.8
-12.9

-23.47

5@15
97.4
-13.8
-24.3




RN

Single Beam Example a<) Ja_”.,

Top N: 55B RSRP = | Auto Width
TeptiL 5G NR Scanner Chart View:1 = o =
Color # TopX « PCl SSBldx Power SS-RS. 5S5l. SSRS. GSCN  SS-Ref M
Ll
[ 20 0 631 661 01 133 3500... PCIFilter  [Beam@]PCl[Beam@PCl;... @ 3.500000 GHz - | Clear %
645 roo @
8
3
-65.0 [
~01 9
-65.5 LS
=
= 2
-66.0 - -0.1 -
n% [ o
Top N Chart (Click to open) o, 665 .1;-:
o --0.2 [ %
5 -67.0 ]
ﬂ.: I
N oa7s5 L
a 67.5 0.2 !
-68.0
--0.3
-68.5
-69.0 -0.3
o@20 /- e /- - - - e
SS-RSRP [dBm]  -66.1
SS-SINR [dB] 0.1
SS-RSRQ [dB] 13.3




5G NR scanner SSB History View

History of TopN [1..X] Cell and [1..Y] Beam (SSB Idx) identies over time

. " = m] ®
5G NR 558 History View-2

Cell specific | Hide TopN Cell 1 | Hide TopN Cell 2 I ﬂ |
ima - 00:00:28

Band Z
Conflgured —  GSCN E
Top N Pools E pel 2 1st Best cell
& s 5
2558 3
3
&
Band
GSCN [7900]
% PCl
g o 2nd Best cell
= 258 +*6]
00:00:26 00:00:28 00:00:30 00:00:32 00:00:34




5G NR scanner SSB performance view

Background color: PCI

A

Ay ~—

UInni! |

Bar color: SSB index —“' 2

SS-RSRQ

By default: 1st best and
2nd best cell is shown

S5-RSRQ [dB)

|

S5-SINR [dB]

iy

PCI 1005 PCI 892 00:13:00  00:13:05  00:13:10 0013315 00:13:20 00:13:25  00:13:30 00:13:35 00:13:40 00:13:45 001350 00:13:55  00:14:00

1 Most detailed view to analyze cell and SSB coverage over time
1 Compare with UE: was the UE on the best channel/cell/lbeam when doing RACH?
1 When driving through the beam coverage of a cell: Are all beams transmitted as expected?




5G NR UE Measurement

Fle View Hadware Technologies FReplay Tools Window Help

DEEL-BRE rEEEN - B EEEE— !
56 UE Oheriew +=not syniwonized» msmnile for am#{1] B " | 56 g History <=nai synchvonizede - -
56 L s < Sarving Eall.
_I&mnm
156 NR-ARFCN

156 R PEL

g nang

155 R Serving 558 Index

200010 w015 000020 000625 000050 w03

56 UL Cot Quality <<nat synchranizad>> < e =
e
a

Wi AdEH N0y pus N

i 0 156 MR BRSES o)

: o s 81568 856 o8]

H 20 L sanE e (]
204 5, |10

2D Chart View:1 - = -
= 4 B oun
MY — s
. <00
@ w0
5] e )
P KT 1. 55 R PUSCH T B
& o
& w0
Y s :
N m' RIS 56 e P0scH Ay TR
] ]

™
@
i
[

T e Pram Fram P e Y e o T o Py e «

= wecomel ] baxz) (RS + wepiy P ] [




Coverage

» Expected UE sensitivity:
~-120 dBm (SS-RSRP)

» Surprisingly good SSB
coverage in suburban area

ROHDE&SCHWARZ

ROMESMAP Route Track View

1. TopN Beam specific[1] SS-RSRP[1] ~

R&S 5G NR Scanner (TSME)[1] ~  Value: Qo N B 7 % M R
S wR aay Xk XN&a & EERE
San Giorgio 4
al Lambro Cascina del Vimercate
X Bruno
4 f Vimercate Centro - Ospe A
Vl||'d’>’3‘ﬂtd Concorezzo 30 J
/ ' Concorezzo Torri Bianche + |
o -125dBm SS-RSRP
~ 6.5km distance
4141 D
JEAstoRe Concorezzo
/ -110dBm SS-RSRP |
; —avenago di
o RE Brianza
Cavenagoicom O
Pacis Oma
Agrate & 8Brianza’Nord =
S b Bri BzajSud Cambiago
\arroti sant'’Albino 2
=4 Torrazza dei
45 LapoNaq" Lgandelli
-100dBm SS-RSRP |
¥ 4 FESSONOIconN Bornago
)
Baraggia ST /o 4 T
992 Corug| ‘\1 -90dBm SS-RSRP |
Signal: 1. TopN Beam specific[1] SS-RSRP[1] Tn
Device: R&S 5G NR Scanner (TSME)[1] Pessano con
Unit: dBm e roylate - Gessote
8 7550:3000 e Q! Bornago Gessote Gess:
[-85.20; -75.60] o >
0 [-95.80; -85.20[ gNodeB = -
O (-118.40; -95.80[ » B
8 [-143.00; -118.40[
| M all others Z /7 9°20' 00.0"E |cm 2800 5600
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3 - m] X
ROMESMAP Route Track View

SSB / beam rankin 1. TopN Beam specific{1] SSRSRP[1] = RS 56 NR Scanner (TSME)[1] ~  Value: | CANEGCEZEN " AR
g EER aas XK R& & —

EENE

San Glorgio . . S A e

a."f,;,;bm"\ Same PCI, different SSB indices 5
Rln “ (B - P

» SSB / beam index visualized
on the map

=y
s
Brianza'

e
| Cambiilig

N Y/ = <) . o aISuG ‘v'_—'.‘
arroti = >antAlbino & : .
¥ st f X ' Torrazza dei ‘ ~ ‘
J! P Mandelli N
N Ay ‘ [ V"H e
e y i X /) %" Pessanoicon Bornago”
l’ e 1 ’ L, e R .

- |Signal: 1. TopN Beam specific[1] SS-RSRP[1]
Device: R&S 5G NR Scanner (TSME)[1]
Unit: dBm

0O [-75.60; 30.00]

0 (-85.20; -75.60[

| O -95.80; -85.20[

[-118.40; -95.80[

8 [-143.00; -118.40[ . >
(Ml others 0 9°20'000°E —
P I — = -

I ) -
: \
e




« How do we measure ??




ROMES Solution for 5G NR Measurement

I ROMES based on TSME6 / TSMA6 Scanner + 5G NR UE
1 Laptop / Shoulder bag / Backpack
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Setup for a Sub6 and mm-Wave measurement

R&S®TSMA6 Autonomes Mobile
Network Scanner and

5GNR = FR1 = R&S®ROMES Drive Test Software

IF B
o
\m..,_ = -.‘% —
5GNR = FR2 — [ ;
HW control
/\/\ R&S®TSMES6 Ultra
R&S®TSME30DC Compact Drive Test
downconverter Scanner

- R&S®ROMES4 Drive Test Software



5G NR measurements — use cases and antennas
mm-wave measurement with FR4 backpack

TSME-Z20: omnidirectional
mm-wave antenna

Frequency 26 to 40 GHz
Connector type K type jack
Power Handling 10 Watt c.w.

VSWR <2.01
Gain 2to4 dBi

Azimuth Ripple +/- 1 dB worst case, generally < +/- 0.5 dB
Weight 40g FR4 backpack
Size- max. 46 mm diameter
Mounting Three M2.5 screws equispaced on 39.5 mm pitch circle diameter.
Construction Aluminium and Engineering plastics




Thank you

42
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