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Intend to cover ...

 |International framework

* New Zealand allocations
— Cellular & fixed wireless bands
— Industrial, Scientific and Medical (ISM) bands
— Wi-Fi bands

* |Interference issues

* Challenges ahead for Wi-Fi
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International Framework

* Signatory to international treaty
— World Radiocommunication Conference
— Once every four years (last met: Nov 2015)
— Review and revise IRR

* |ncorporated by reference into

International Radio

Radiocommunications Act 1989 Regulations (IRR)
* Article 5 of IRR — Table of Frequency Allocations
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A snapshot of
Article 5 of IRR
Table of Frequency
Allocations

Allpcation to services

HRegion 1 Hegion 2 Region 3
21T0-2 200 FIXED
MOBILE
MOBILE-SATELLITE (space<to-Earth) 53514
538K 53E9A 5 3B0F
1 200-2 290 SPACE OPERATHON (space-to-Earth ) (space-to-space)
EARTH EXPLOBATION-S ATELLITE (space-to- Earth) (space-to-space)
FIXED
MOBILE 5391
SPACE RESEARCH (space-to-Earth ) (space-to-space)
5392
1 2%0-2 300 FIXED
MIOB ILE except acronautical mobile
SPACE RESEARCH (deep space) (space-in-Earth)
1 3M-2 450 I 300-2 450
FIXED FIXED
MOBILE 5384A MOBILE 5.384A
Amateur B ADIOLOC ATION

Radiolocation
5150 5282 5395

Amateur

50150 5282 5393 53% 5396

1 450-2 4815 I 450-2 4815

FIXED FIXED

MOBILE MOBILE

Radiolocation BLATHOLOC ATION

5.150 5397 5.150

1 4E3.5-2 S I 48352500 I 4E3S5-2 500
FIXED FIXED FIXED
MOBILE MOBILE MOBILE

MOBILE-SATELLITE
(space-to-Earth) 53514
BADIODETER MINATION-

SATELLITE
(space-to-Earth) 5398
Radiolocation 5. 398A

5150 53% 5401 5402

MOBILE-SATELLITE
(space-to-Earth) 5.351A

BLADMOLOC ATION

BADIODETERMIMATION-
SATELLITE
(space-to-Earth) 5395

5150 5402

MOBILE-SATELLITE
(space-to-Earth) 53514

BADIOLOCATHIN

BADIODETERMINATION-
SATELLITE
(space-to-Earth) 5 398

5150 5401 5402
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Radio Spectrum Allocation in NZ

* NZ being an island country

PRO: does not share land border with other countries
— no issue with cross-border terrestrial coordination

CON: 4.5M population is a small market
—> technology taker

 Economies of scale — very important!
EITHER Influence the world to follow NZ’s way
OR Harmonise with Asia Pacific, US or Europe?
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Radio Spectrum Allocation in NZ

For the most up-to-date allocation, refer to the

Table of Radio Spectrum Usage in New Zealand
(PIB 21)

http://www.rsm.govt.nz/online-services-resources/publications/pibs/21



http://www.rsm.govt.nz/online-services-resources/publications/pibs/21
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Spectrum harmonisation

* Cellular & fixed wireless bands

* |ndustrial, Scientific and Medical (ISM) bands

* Wi-Fi bands

* And many more — TV/radio broadcasting,
satellite, radionavigation, etc.
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Cellular Mobile & Fixed Wireless

Asia Pac’ 700 MHz 703-748 MHz 758-803 MHz
us 825-840 MHz 870-885 MHz
890-915 MHz 935-960 MHz
‘;ﬂfo';aec 1710-1785 MHz 1805-1880 MHz
1920-1980 MHz 2110-2170 MHz
2300-2370 MHz (TDD)
2.5 GHz 2500-2570 MHz 2620-2690 MHz
2.5 GHz 2575-2620 MHz (TDD)

3.5 GHz 3410-3487 MHz (opt. TDD) 3510-3587 MHz (opt. TDD)
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Industrial, Scientific & Medical (ISM)

e 6.765-6.795 MHz ©2425GH
« 13.553-13.567 MHz e 5.725-5.875 GHz
. 26.957-27.283 MHz e 24-24.25 GHz

. 40.66-40.68 MHz © 61-61.5GHz ¢
. 433.05-434.79 MHz . 122-123 GHz

*(915-928 MHZ® (355 115 * 244-246 GHz

a) Different to US version 902-928 MHz
b) Stricter out-of-band limit than AUS

11
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Wi-Fi & Wi-Gig bands

2.4 GHz (i.e. 802.11b/g/n)
» 2400-2483.5 MHz

 5GHz (i.e. 802.11a/n/ac)
» 5150-5350 MHz e 5 GHz
» 5470-5725 MHz

» 5725-5850 MH
» 5725-5875 MHz ‘

e 60 GHz (i.e. 802.11ad) * 60 GHz
» 57-66 GHz » 57-64 GHz
Refer to General User Radio Licence Refer to General User Radio Licence

for Short Range Devices for Fixed Radio Link Devices
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Issues with 5 GHz Wi-Fi band

* MetService’s weather radars are licensed around
5600-5650 MHz at the following nine locations:

Kaeo, Tamahunga, Mamaku, New Plymouth airport, Mahia, Outlook
Hill, Rakaia Trig, Blue Spur Range and Invercargill airport

* Overlapped Wi-Fi channels must be avoided
a) when configuring equipment on-site or near the radars
b) within radial line-of-sight to the radars
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[

Interference incident — Example 1
Rain Radar - Westland

19 Jun 2013 16:13
1S Jun 2013 16:20
19 Jun 2013 16:28
19 Jun 2013 16:35
1S Jun 2013 16:43
1S Jun 2013 16:50
| 191un201316:58 |
19 Jun 2013 17:05
19 Jun 2013 17:13
19 Jun 2013 17:20
19 Jun 2013 17:28
19 Jun 2013 17:35
19 Jun 2013 17:43
1S Jun 2013 17:50
19 Jun 2013 17:58
19 Jun 2013 18:05
19 Jun 2013 18:13
19 Jun 2013 18:20
19 Jun 2013 18:28
19 Jun 2013 18:35
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Interference incident — Example 2

Rain Radar - Taranaki

26 Feb 2016 09:43
26 Feb 2016 09:51
26 Feb 2016 09:58

| 267eb201610:06 |
26 Feb 2016 10:13
26 Feb 2016 10:21
26 Feb 2016 10:28
26 Feb 2016 10:36
26 Feb 2016 10:43
26 Feb 2016 10:51
26 Feb 2016 10:
26 Feb 2016 11:
26 Feb 2016 11:13
26 Feb 2016 11:21
26 Feb 2016 11:28
26 Feb 2016 11:36
26 Feb 2016 11:43
26 Feb 2016 11:51
26 Feb 2016 11:
26 Feb 2016 12:
26 Feb 20165 12:
26 Feb 2016 13:
26 Feb 2016 12:
26 Feb 20165 12:

58
06

58
06
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5 GHz Wi-Fi channel plan

IEEE 802.11 channels | zvailzblz, not available)
160 MHz
B0 MHZ

40 MHz

20 MHz 72 § 76 | B3 ) 1 95 159}1?3}1:'?}151

GURL 5hort Range Devices ‘GURL Short Range Devices
WLAM [with frequency hoppil digital
WLAN indoor only) | wLaN (indoor & outdoar) WLAN [with DFS & TPC) [ | m a
]
GURL Fined Radio Link Devides
Fixed Links
[
GURL Aeronautical GURL Maritime
airborne Weather Radar Maritime Radionavigation Radar
|
: Radio licences
For use by Ground Fixed Satellite Services
Microwave Landing Systems Weather Radar (earth transmit)
5000 5030 5150 5170 5250 5350 5470 =500 5650 5725 5825 5850 5875 5895  MHz
4 : -
f '?r | MINISTRY OF BUSINESS, - =
TNEEL! INNOVATION & EMPLOYMENT New Zealand Government
BEEH  HIIONA WHAKATUTUK - N

16



RADIO SPECTRUM
MANAGEMENT

Challenges ahead for Wi-Fi

* Congestion in 2.4 GHz Wi-Fi band
* Further studies to expand 5 GHz Wi-Fi band

- Airborne Weather Radar Possible for Wi-Fi
- Earth Exploration Satellite \’ expansion? \‘
Aeronautical WicFi . Wi-Fi - Wi-Fi (indoor & outdoor)
Radio e (md(?or.& Not Pern.‘ut.ted . = TBD
Navigation only) restrictive for Wi-Fi Fixed Ra(.:llo Link
outdoor) Device

I I I MHz

5250 5350 5470 5600 5650 5725 58505875 5925
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Challenges ahead for Wi-Fi

* Possible competition for spectrum in 5 GHz band
— LTE-U (Unlicensed)
— Intelligent Transport Systems (ITS)

LTE-U LTE-U ITS
Wi-Fi Wi-Fi Wi-Fi (indoor & outdoor)
. - (indoor & Not Permitted =
(indoor . . - Fixed Radio Link TBD
only) restrictive for Wi-Fi ixed Ra : io
outdoor) Device

| | | | | | | |
1 1 1 1 1 T T = MHz

5150 5250 5350 5470 5600 5650 5725 58505875 5925
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Watch this space

* Monitor ongoing international studies
— Relaxing outdoor conditions for 5 GHz Wi-Fi band?
— Expanding Wi-Fi into other parts of 5 GHz?

e Continue to resolve interference to weather
radars with help from wireless ISP industry
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ey  HIKINA WHAKATUTUKI

Q&A

New Zealand Government
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Available IEEE 802.16 WiMAX Band Class Group 5L (200 MHz)
technology 3GPP Band 42 TD-LTE (200 MHz)
& standards | 3GPF Band 22 FDD LTE [(Mobile Tx B0 MHz) |
( \
Changes to Crown Crowm Crown
Col
assignments Fmi Wodafone mpass | Spark Kordia
I I I | I I | I I |
I I |
Current MRs | hR144 | MR145 RARL1ED hAR149 | MRIOO | MR2OL hR185 | 1
I I |
Casza 1 : : FIAT FO : : : :
Cata 2 I FLLY I i i I
Casa 3 I —OEr—) i I I i | [ L4 ]
Case 4 I MR ERCRE i I | i [ TDar |
1 | 1 | | 1 [ | 1 5
> MHz
I | I | 1
3400 3410 3417 3424 3445 3452 3459 3466 J4AET 3450 | 3495 3500
; IEEE 802,16 WIMAX Band Class Group 5L (200 MHz)
Available
technology 3GPP Band 42 TD-LTE (200 MHz)
& standards

Changes to
aszignments

Current MRs

Casza 1
Casm 2
Case 3
Casa 4

3GPP Band 22 FDD LTE {Base Tx 80 MHz)

[ roosrop

\
[ I I I I I I 1 1
[ I
[ | MR1S5 | MR15G NR190 MR1G60 | MRZ0Z | MR203 MR 186
[ I
| I I | I
I FLALF FLILY | | 1 1
hﬂm FLILY | | 1 1
[ TDD | o QO = F | | | 1 1
[ TUL | [ TDD UL I I 1 1
T ' 1 !
31500 3505 | 3510 3517 3524 3545 3552 3550 35ER 3587 3600
———/
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