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wWiusnglumdnnsduasesdlindunnuaisinisldanuegifn lne
fvusliimaluladdeasuszinnlul Wy Wi-Fi 6E waz 56 NR-U
a1u150ldadunud @.co - b.ebe AnziBsnd 1Hunisialy
SaufuRaMsBU (non-exclusive use) Tudnwas Unlicensed F9lésu

USEN WA 9100 (W)
WIFOUSINY 71 VA, co/o
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* U5¥nNaunigy Apple Inc.,, Broadcom Inc., Hewlett Packard Enterprise, Google Inc., Cisco Systems Inc., Meta Platforms Inc., Microsoft Corporation, Intel Corporation, Qualcomm International Inc.

* 4J5¥NaunIY GSMA, Ericsson Inc., Nokia, ZTE Corporation
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gnviulueygnlivin 4 14 ddy dheen AFuasedingauuiay
wagluauawlvissaaniingauunau il dedlinelmAnnissuniu
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vasavats@thaicom.net
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Inmarsat supports NTBC’s proposal to allocate the band 5925
- 6425 MHz for general use (unlicensed band) in Thailand.
Similar spectrum licensing arrangement has been adopted in
Korea, Malaysia, Australia and Europe - license-exempt and
operate on non-protection basis.

Although the risk of interference from FSS earth stations to Wi-
Fi devices is probably low, the use of this band 5925 - 6425
MHz for Wi-Fi should be subject to condition of not claiming
protection from FSS earth stations. There would need to be
regulatory conditions to ensure that existing earth stations in
Thailand are not constrained by Wi-Fi devices and to ensure

that new earth stations are able to be deployed.

Inmarsat Global Limited
lUswaldddnnsetind
Mary.Lim@inmarsat.com

89Ul o 9aAL beog
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seylilude o ves (519) Usenia adu
i

Cisco is fully supportive of the NBTC’s approach of opening
up 5.925-6.425 GHz band for license-exempt use.

Cisco Systems, Inc.
lUswelddidnnseiind
sheoh@cisco.com
asuil @0 AR beoe
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With regard to the allocation of 5.925 - 6.425 GHz band for
the

should be based on technology neutrality principles to allow

license-exempt WAS/RLAN technolosgies, regulation
for equal access to all technologies, including 3GPP and IEEE
standards. Opening the 5.925-6.425 GHz band to both NR-U
and Wi-Fi 6E will allow for:

- NR-U to use channel bandwidths in multiples of 20 MHz and
the ability provide carrier aggregation functionalities with IMT.

- Wi-Fi 6E to use up to 6 additional 80 MHz channels or
3 additional 160 MHz channels (in addition to the 5 GHz
adjacent band).

The license-exempt use of this spectrum should consider the
appropriate protection of the incumbent users and services
such as FS and FSS.

Ericsson, GSMA, Huawei,
Nokia, ZTE
lUswalddiannseind
jesada.sivaraks@ericsson.com
Uil ol gAY o&od

nseygnlildaauaud ¢ cbe -
b.co¢ Anzdsnd lnsBanananuiu
nansmawmealulad Funaluladle |
flduluaduainudaiuuszniail
A0IaaAASDIAULINTT IR NEnY,
Amiun lawalulad NR-U 9811190
Idnuldvnniienunseunagnamngsy
L3ANUIANLALINISAIVUANINTFIY
mamedafioffuguaudd

nsltaudenduluniudaulanisg
o w & a a v
INANISHBATDIAAUAININD TATNNS
suldrduniudlagszuvduiegly
USnauAeaiueg19aie wagliguiu
| v A = PP
ANAShRAUANLRTDNALULaE U

Apple welcomes NBTC for issuing consultation to open up the
5925 - 6425 MHz band for license-exempt operation.

Wee Chun Eng

Apple South Asia ptd.
TUswdldddnnsednd
wee_chun_eng@apple.com
aeufl ol AAAN o@od
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eirp. gaganufidninau nany. Avun uazAMENYULYS
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avnnmelsy ansgowsng Wudu drudinisivun PSD dananly

WIETHR duLED

USEN WA 9100 (W)
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waznedeusema 7
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asfudl o nanAN o
lUswilddannseilnd

vasavats@thaicom.net

AILAY
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Usend NENY. 15049
VANLNUINTEYY AL
lTdpauAINND & o -

o.cdo@ NNLLEIAG

pAuANL |Adsds eirp.| A1PSDgeaa | nseum e
(Angidsed) | gegn (mW) | (mW/MHz eirp)| Tildem
B&o ol.& Melupiens
&olod - nelunay
o.do& g 0.o& Aguan
81A13

madeiauaiuziioUsuUTRaulinslirdunnud ¢cod - o.doe Anudsnd Tu
anwalz Unlicensed

897Ul o fAAY b&od

d1usuiasedingauuiaunldniu
AU Ebd - o.dod AneLEIng

U3sMiiuinmnude @ 109 (319) Ussnnd nana. 1309 wdninaeinis
oy nlAlnaumIId ¢ o - b.cbe AnzidInd (“S1eUsznne
vannaTE1U o Ansdsnd”) AvueAIMasdseaneINAduyawuy
lolenseUn (Equivalent Isotropically Radiated Power: e.ir.p.)
dsunislidaunduanud ¢cod - o.doe Anzidsnd ludnwas
1531un18lue1a73 (indoor) fiardAuly Tneusemituinfidads
qﬂqﬂﬁmmzaumsﬁmumﬁu 30 dBm %358 1,000 mW (e.ir.p.)
Frommuadsieluil

®. MNBNATT White paper 83 CISCO 383 Wi-Fi 6E: The Next Great
Chapter in Wi-Fi szynsain1sldaruludnymue Low Power %30
indoor e?fﬂLﬁm‘ULL‘U‘Umﬂ%’muﬁaﬂmﬂmaamﬂu‘[a@ Wi-Fi ﬁ?u s
mummaqmmammam Power Spectral Density (PSD) Fedwsu
AALAILE E.od - b. o Aneidsnd Tifmuafidee PSD g4
WU 5 dBm/MHz muu Tunslae WiFi 6F wie WiFi 7 fiflune
Channel Bandwidth g3aalyiniu mbo Wnzidsad ada1i1&Es
gegelumsldnuegi 1,000 mW (eirp) wie 30 dBm (eirp)

Fanann1slunsimvuaingd@eandangl aenndesiuinggy
N1nAtiA FCC Part 15.407 Code of Federal Regulations (USA);

Title 47 Telecommunication; Chapter 1 Federal Communications

UNANIUT 291030y
U3 N3 Bunesiie
ApsUaistu 11

SuTl o fuEU odod
wasnilsdousene 7
TICC/REG/ e/ o0& o0&
asfufl ol AaNAN o@od

AN / LTAUAITAIAIAIA IS (elrp.)
gegalinldiiy 250 mw dwsunsly
numelueans memaxand sl

0. HANIIANYIINANNINglIULaY
AN IUNINS FLLuINsSed s
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MdsdafidlenaneliiAnnissuniule
Pegsananisvan aduseaufiideda
fEa1U1T0NDUAUDIAINNA IV
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Weafunissuniunisidaduninud
Foraintuld aannisldaduaiiud
éhsjLﬂ%ﬁmqﬂumﬂmﬁﬁﬁﬂé’adaqﬂéﬁu

©. M5Oy bALEISd LAY 1 W
Junadnsannnsduiuingdagsan
TaeltAIA T UILUUAISIES (Power
Spectral Density: PSD) 5 dBm/MHz
ALY YYIVUIA aloo LUNSLETAD
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Commission; Part 15 Radio Frequency Devices; Subpart E -
Unlicensed National Information Infrastructure Devices; §15.407
General technical requirements (Link: https://www.ecfr. gov
/current/title-47/chapter- I/subchapter A/part-15/subpart- E)
e ‘UE]EJI‘U (519) Usenaa nans. Lﬁ@ﬂlﬂ@]i%’luﬁmﬂL‘V]ﬂUF’]‘UENLﬂiaQ
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voarsuluauymee
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Duiinsufuiieduauienu o Angdsnd dnsvualilday
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o3 gl5U uazinmals) Muuslvindumud e.ced - .o
Angidand 19a1udwiu Wik lagussimaiudadudszinais
Usgmnsunnitgalulan uailuumasugialundusud o vedan
Lailaldann Wik vueduauiignud venand Ysameluniy
LITNT (ansgowsnT war Us13a) Mvuermasdegegadnsuly
suludnwae LPIwde Low power indoor 137 30 dBm 910
ulsuneiiuanssdufananagililifigunsel Wi 61y ¢.ceoe -
.o Anzidsnd Andndmiuldlulsemaiu diugunsal Wi-Fi
71U €.cod - b.do AnziBnd Mnandmiultanuluanigewsn
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AUET oboo LuNLEIAS AU
FCC Faufuniroaudifuguaves
anfsoininadivun luvneiinisg
oy alildaduainudnudsznia
nany. atuilsnualdldaduninud
WidU €oo wunuvidsnd el4ls
YOI YIUIUN moo LUNELBTAG 1A
e o Fedluudnalausnumis uay
flenafigldaudrldaduainud
saunuladsyas wiedlusz@ndaiw
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. NISEIUAY FCC 9190 UW Bty
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Fosdyyiuifauindinit <o
wnedsed azldszdumddafinnnid
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Uo8ad kagtaunILUININITOUYIA
fidTneIU NaNT. Ldus FInanInIY
ATNAIUIUAGIAS eirp. 8980

58I FCC way Ofcom #oludl

PINAIUAEIE eldrp. g3dn

Yoadeyod
20 40 80 160 | 320
(MHz)
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Uszinelneimunindsdegeanvesgunsall i 24 dBm wie 250
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gunsalindndunsiamzdmivussmaiioygnalildidadslal
A 250 mw ity Sedasindinanasdsansznusenaden
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< Wassumgumasdegeandmiunisldan Wi-Fi Tuguaiam
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Yoaiailn1Aeling gilnaglsy uazniininduy 9

Highest E.L.R.P Air
Mode Output Power Usage
(Milliwatts)
, Indoor (including Client
Low Power Access Point: 1000
to Client
Indoor (LPI) Client: 250 o
communications)
Very Low
25 Indoor and outdoor
Power (VLP)

- UBNIINY UTENY valaualyl nany. Na1saneuy sty
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Taied o Foaluusialausiiunils

P ~ ) v q v a
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on. NISIFIUAIN FCC 9196u minld
PO IUIUN <o LNEBIRd azla
seaunaedslaiLanAn9aInA1ITAIAUA
Tlanasdslaiiiu 250 mw wagmnly
Fosdyyiuifauindinit <o
wneldsng azlasyaiumdsdsdisinin
250 mwW s‘ﬁﬂﬁﬁuﬁmaummﬁmﬁyﬂmﬁ
Uo8ad kagtaunILWININITOUYR
fidTneIu nang. 1aus FInanInIy
MTVAIUIUAGIAS eirp. 8980
S¥Wine FCC wag Ofcom deluil

PNTNAUINAGIEN e.irp. gegn

Foadeyd

(MH2) 20 40 80 160 | 320

ANA%e edr.p.
FCC

(PSD 5 63.2 [126.5] 253 | 506 | 1000
dBm/MHz)
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- ($19) Uszma navv. atull lil@sain
Snwaurn15IgIuLUU Client to Client
communication 13 weiifugualaeg
ofundrinidedsgeanuaziouly
n15tuntelueia1susenieuen
£1A15 9@ unsalaaruluy Client to
Client communication VLéjmmdﬂiauvLﬁu
Afmun Tnglddndudosszydnuny
NS lFIUAINGT

dinau navy. JunuiazAnwvifeiunansenuainnslgriigs
d1 1 W neluoiasiwuiendvansgasniiely

6 =)
UYBANAE AR
USu9 9afu UaTLud 37109
JUN o NULITU oo

TudlaquuiinsnuiAgdestunsly
AMB9Es 1 W dmsunistdaunielu
9115 luanigowsni Taedinau
nANY. WWUINANITANYIAINENINN
Aswranuninzaulusvaziden
S8UTDYLAD

Lidadoanin nany. aziiia PSD limit 959U FCC wag EN 10y
TOMNUARIEY WAINTS b 11RTFIUTEYLINTIAY valaualrlifas
o =] Y a o | aa oA dl' 9 ¥ Y o w
Avue seliiiansanivuaadavguign el dutednin
lunsdndigunsaiannysewmela

WgslAT Wuvg
YSEN ATLNY ABULAGY 9110
JUN o NULIPU &

AwAs / A1 PSD awiilurivuaifisds
1310 ($79) Ussma name. 509 1psgu
namadiavesadeslnsuuIANLay
gunsal dmfuiaiesingauuiny
Aldaduaiud ¢.abe - b.coe
Anzdsnd

ArsAInualAdataudtazldaidnnnnidedelea wse nany.
axfansanegislsinaiiidsdaads (mean) 23 dBm #ilda1nnis
NAADUAINUINTFIU (Draft) EN 303 687 danAdodnuAi&ds
g9an (max) 7 nave. Avualiludseniam u Jaqdu

UUERTTY 1599UTMN
AudnaaeUNaRS U lnTuag
diannseiing

Uil o funeu oo

ALLAY / ANdeds eirp. gagnadl
AITUAUIYLTULABINUAUAIT

maximum mean e.i.r.p.
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The NBTC’s proposed transmit power of 250 mW (24 dBm) for
indoor use and 25 mW (14 dBm) is generally consistent with

those studied and adopted in Australia and Malaysia.

According to the European communications Committee (ECC)
compatibility study between RLAN and FSS in the band 5925
- 6425 MHz, the study results highlighted the risk of potential
interference into the FSS uplinks from outdoor RLAN
deployment. The ECC therefore limits the RLAN operations to
a low power indoor only and very low power outdoor. For
“low power indoor” use, the ECC determined limits of 23 dBm
(maximum mean EIRP) and 10 dBm/MHz (maximum mean EIRP
density). For “very low power outdoor” devices, ECC limits of
14 dBm (maximum mean EIRP) and 1 dBm/MHz (maximum

mean EIRP density).

The ECC studied aggregate interference from RLANs into FSS
uplinks in the 6 GHz band, at high levels of outdoor RLAN
deployment (5% outdoors), aggregate interference from RLANs

would cause FSS uplinks to experience an I/N approaching or

Inmarsat Global Limited
lUswaldddnnsetind
Mary.Lim@inmarsat.com
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even exceeding the I/N allowed to be caused by a co-primary
service in the same band under ITU-R Recommendation
S.1432.

Inmarsat supports that maximum EIRP values no higher than

these are adopted in Thailand.

The companies support NBTC proposing authorization of LPI
and VLP modes and proposes to adopt the following

requirements.

Highest E.L.R.P Air
Mode Output Power Usage
(Milliwatts)
Low Power Access Point: 1000 | Indoor (including Client to
Indoor (LPI) Client: 250 Client communications
Very Low

25 Indoor and outdoor

Power (VLP)

We recognize NBTC reference to US FCC Part 15.407 rules in
its Section 5 of draft Notification on Rules and use the
opportunity to propose alignment of LPI max Transmit power
to that of US FCC.

Maximum EIRP for 6 GHz unlicensed devices in the US

Apple Inc., Broadcom Inc.,
Hewlett Packard Enterprise,
Goosgle Inc., Cisco Systems Inc.,
Meta Platforms Inc., Microsoft
Corporation, Intel Corporation,
Qualcomm International Inc.
TUswalgdiannseing
worapat.patram@intel.com
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Maximum EIRP
) ) Maximum
Device Class | Operating Bands EIRP Power Spectral
Density
Standard-
Power Access
Point 36 dBm 23 dBm/MHz
(AFC U-NII-5 (5.925-
Controlled) 6.425 GHz)
Client U-NII-7 (6.525-
Connected to 6.875 GHz)
Standard- 30 dBm 17 dBm/MHz
Power Access
Point
Low-Power U-NII-5 (5.925-
Access Point 6.425 GHz) 30 dBm 5 dBm/MHz
(indoor only) U-NII-6 (6.425-
6.525 GHz)
Client
U-NII-7 (6.525-
Connected to
6.875 GHz) 24 dBm -1 dBm/MHz
Low-Power
U-NII-8 (6.875-
Access Point
7.125 GHz)

The companies also recommend that NBTC allows the

operation of Standard Power mode for indoor and outdoor

operation. The operation of Standard Power devices are

possible under supervision of Automated Frequency
Coordination (AFC) System. AFC System certification planning
is already under planning in US FCC and Canada ISED; Brazil

Anatel is also preparing to enable similar systems. Other

andgorusnininue luvasnng
augnlildaduainudniudsenia
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countries such as South Korea, Australia and Saudi Arabia are
also considering.
Wi-Fi

developing

Alliance has been leading
AFC

specification for US FCC AFC certification program. The

industry organization

recommended System  compliance
compliance specifications are designed for scalability to be
customized and adopted by other interested countries and

regions.

The set of preliminary AFC specifications is now available for
download at https://www.wi-fi.org/file/afc-specification-and-

test-plans.

- ddnau nanvy. Suanudaull
RsananUmsnrauwazanuduly
lavaan1sldarudseian Standard
Power Tusuian

We recommend that technical conditions should consider
protection of other primary services in-band and in adjacent
band services and be harmonized at wider regional level to
allow achieving economies of scale for equipment and

ecosystem.

The use of outdoor Wi-Fi may cause interference to existing
and future licensed services such as backhaul links and
therefore it is suggested that license-exempt use in 5925-
6425MHz should be indoor-only. Outdoor usage should not
be allowed in order to avoid potential interference to the
other primary services/applications in the band and in

adjacent bands.

We note that at a regional level, Europe (EU/CEPT) and several
countries in Region 1 (MEA) have adopted or are considering
harmonized technical conditions for the band 5.945 - 6.425

GHz under the following technical conditions (see ECC

Ericsson, GSMA, Huawei,
Nokia, ZTE
lUsuilgdiannseind
jesada.sivaraks@ericsson.com
asfufl ol AaNAN o@od
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Decision 20(01), https://docdb.cept.org/download/1448). APAC
country, such as Japan and Malaysia also adopted the same

power limit as EU decision.

For LPI: Low Power Indoor (LPI) WAS/RLAN devices (access
point or bridge that is supplied power from a wired
connection)

- Maximum mean e.i.r.p. for in-band emissions: 23 dBm

- Maximum mean e.ir.p. density for in-band emissions: 10
dBm/MHz

- Maximum mean e.i.r.p. density for out-of-band emissions

below 5935 MHz: -22 dBm/MHz

For Very Low Power (VLP) WAS/RLAN devices (portable device)

- Maximum mean e.i.r.p. for in-band emissions: 14 dBm

- Maximum mean e.rp. density for in band emissions:
1 dBm/MHz: 1 dBm/MHz

- Narrowband usage maximum mean e.i.r.p. density for in-
band emissions: 10 dBm/MHz

- Maximum mean e.ir.p. density for out-of-band emissions
below 5935 MHz: -45 dBm/MHz

We recommend the power spectral density (PSD) should also
be defined for WAS/RLAN use in the 5925 - 6425 MHz. For low
power device indoor use, APAC countries, Japan and Australia
defined the PSD as 10dBm/MHz, while Korea defined the PSD
as 2dBm/MHz. For very low power device, Japan, Australia and
Korea defined the PSD as 1 dBm/MHz.

*Please note the use of WAS/RLAN in EU starts from 5945 MHz,
this is because that EC reserve a 20 MHz (5925-5945 MHz) as

nsUanuNsUigUnIaiaInUseine
Nougy1alildindeds 250 mw Ly
ANI1Y0IUITNT LAY DoALNTLAY
< £%
Wusu
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guard band between operations of the Urban Rail Intelligent
Transport Systems (ITS) in the 5875-5935 MHz band and
WAS/RLAN use above 5.9 GHz.

The NBTC should carry out analyses and field tests to
determine the appropriate power levels that guarantee
coexistence with other services, or use more conservative
levels such as those proposed Europe above (23 dBm / 200
mW). The divergent approaches to the setting of these levels

clearly suggests a need for further tests.

- Apple appreciates that NBTC adds ETSI EN 303 687 as a
6 GHz WAS/RLAN/WPAN, which
provides flexibility for device manufactures to choose
standards for compliance declaration. ETSI EN 303 687 has

channel access mechanism requirement which is considered

reference standard for

to be equivalent to FCC’s rule on CBP (Contention Based

Protocol).

- Please allow narrow band application with higher PSD of
10 dBm/MHz

Wee Chun Eng

Apple South Asia ptd.
TUswalddianvsedind
wee_chun_eng@apple.com
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The companies support NBTC exemption of licenses to
radio
establish

radio communications

produce, have, use, import, export, and trade

communications devices, and licenses to

radiocommunications stations for
devices in use according to Notification on Rules for the Use
at 6GHz band. With global

harmonization, the consumers will get the benefit of devices

of Spectrum spectrum

availability at a more cost-efficient price to produce

benefitting the economy of scale of global production.

Apple Inc.,, Broadcom Inc,
Hewlett Packard Enterprise,
Goosgle Inc., Cisco Systems Inc.,
Meta Platforms Inc., Microsoft
Corporation, Intel Corporation,
Qualcomm International Inc.
TUswalgdiannseingd
worapat.patram@intel.com

297Ul 00 NA1AYL bEod

The unlicensed use of the 5925 - 6425 MHz shall not cause
interference to other potential radio communications services
that could be licensed in the band or in the adjacent band
(6425 - 7125 MHz) in the future such as IMT.

Ericsson, GSMA, Huawei,
Nokia, ZTE
lUswelddidnnselind
jesada.sivaraks@ericsson.com
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It is therefore suggested that NBTC adopt regulatory measures
that ensure protection of other primary services and
applications in band and in adjacent bands from the
unlicensed devices operating in 5925-6425 MHz. Examples of
regulatory measures include certification tests and other
technical requirements to ensure the device operating
frequency is limited to the 5925-6425 MHz range.

Ushamils fldnduaudnesssiunis
ldnduaudfandnneliinnis
sunuluuSnaiulaeiun aiunsey

13luds o 289 (519) Usemeaatuil

Apple supports NBTC exemption of licenses to produce, have,
use, import, export, and trade radio commmunications devices,
and licenses to establish radiocom-munications stations for radio
communications devices in use according to Notification on
Rules for the Use of Spectrum at 6 GHz band.

Wee Chun Eng

Apple South Asia ptd.
lUswdlddiannseiing

wee chun_eng@apple.com
asfufl ol AaNAN o@od
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Inmarsat supports such a condition, provided that the
standard applies the 250 mW (Indoor) and 25 mW (Outdoor)

limits.

Inmarsat Global Limited
Usudlddannseiing
Mary.Lim@inmarsat.com

89Ul o 9L beog

Cisco supports and encourages the recognition of
internationally-recognized standards as the default position,
rather than adopting bespoke national standards. Harmonizing
the frequencies at the global level enables economies of
scale and enables different markets to take advantage of the
products developed for larger markets (e.g., US). Bespoke
requirements beyond internationally-recognized standards
can split the market and ruin economies of scale. For
enterprises that are international in scope, requiring the same
device to comply with different standards in different
geography greatly complicates supply chain and servicing and

is simply not manageable.

Cisco Systems, Inc.
lUswelddidnnseiind
sheoh@cisco.com
25Ul @0 AR beoe
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The companies agree with NBTC that equipment operates in
the wunlicensed regime must comply certain technical
standards or technical requirement. We believe NBTC should
reference to the international harmonized standards for the

benefit of economy of scale for Thailand.

Apple Inc., Broadcom Inc.,
Hewlett Packard Enterprise,
Goosgle Inc., Cisco Systems Inc.,
Meta Platforms Inc., Microsoft
Corporation, Intel Corporation,
Qualcomm International Inc.
TUswalgdiannseing
worapat.patram@intel.com

aTUN 00 NAIAL bEod

- We recommend NBTC consider a technology neutral
regulation of the band to allow multiple technologies such as
3GPP NR-U and IEEE technologies to be deployed in the band

responding adequately to the market demand.

- The use of equipment for lower 6 GHz band (5925 - 6425
MHz) should not cause interference to the future usage of
the upper 6 GHz band (6425 - 7125 MHz) such as IMT.

Ericsson, GSMA, Huawei,
Nokia, ZTE
lUsuilgdiannseind
jesada.sivaraks@ericsson.com
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Apple agrees with NBTC that equipment operates in the|Wee Chun Eng -
unlicensed regime must comply certain technical standards or|Apple South Asia ptd.
technical requirement. We welcome NBTC to accept 6 GHz|lUswalgdiannsednd
license-exempted WAS/RLAN/WPAN devices under SDoC|wee chun eng@apple.com
scheme. asfufl ol AaAN o@od
& anunuizaululinmarsat supports NBTC’s proposal that the use of 5925 —|Inmarsat Global Limited -

n1shilasuansaunases

A195UNIUVBINIT LY

a a
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i

6425 MHz under the unlicensed regime shall not claim
protection from other services in this band. This is relevant in
particular considering the existing and future use of this band
for FSS uplinks.

Consistent with the exemption of licensing principles, the
RLAN operations in this band shall be on non-protection basis.
In-additional, the NBTC may consider whether out-of-band
emission limits (which were adopted by ECC) are also

appropriate.

lUsualdddnnsetind
Mary.Lim@inmarsat.com
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The companies support NBTC’s proposal that this notification
is not entitled to interference protection. However, provision
limit to RLAN
technologies that are based on contention-based protocols
such as CSMA/CA or MACA. RLAN equipment accesses channel

using listen-before-talk mechanism. The mechanism allows

of unlicensed use of 6 GHz band should

RLAN network to self-coordinate, which makes the spectrum
use efficiently. However, RLAN has difficulties to co-exist with
radio technologies that constantly transmit or frequently
occupy the wireless channels. Various studies show RLAN
equipment performance degrades when co-exist with such

equipment.

Apple Inc., Broadcom Inc.,
Hewlett Packard Enterprise,
Goosgle Inc., Cisco Systems Inc.,
Meta Platforms Inc., Microsoft
Corporation, Intel Corporation,
Qualcomm International Inc.
TUswalgdiannseing
worapat.patram@intel.com
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Apple supports both CBP (Contention Based Protocol) from
FCC 15.407 and Channel Access Mechanism from ETSI EN 303
687 and also other spectrum sharing technologies for the

efficient spectrum use.

Wee Chun Eng

Apple South Asia ptd.
lUsualddianvsedind
wee_chun_eng@apple.com
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We further urge the NBTC to consider making the full 6 GHz band
(5.925 - 7.125 GHz) available for license-exempt use as soon as
possible to enable the use of wider channels (80 or 160 MHz
now, and 320 MHz for Wi-Fi 7) in Wi-Fi deployments, and

enable greater innovation in Thailand.

Cisco Systems, Inc.
lUswaldddnnsetind
sheoh@cisco.com
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The companies applaud NBTC for issuing its consultation on
opening up the 6 GHz band for license-exempt operation. The
companies also believe it would be in NBTC’s best interest
not to postpone a decision on 6425-7125 MHz for license-
exempt use. We recommend NBTC to promptly consider the
full 6 GHz (5925 - 7125 MHz) band for license-exempt use on
a technology neutral basis.

The 6 GHz band is adjacent to existing license-exempt
spectrum at 5 GHz widely used for Wi-Fi. The adjacency to the
Wi-Fi 5 GHz band offers significant advantage for faster and
cost-effective design or adaptation of existing designs for reuse
in 6GHz leading to commercial equipment availability since
early 2021.

Apple Inc., Broadcom Inc.,
Hewlett Packard Enterprise,
Goosgle Inc., Cisco Systems Inc.,
Meta Platforms Inc., Microsoft
Corporation, Intel Corporation,
Qualcomm International Inc.
lUswilddiannseiing
worapat.patram@intel.com
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In addition, extensive studies have already been conducted
globally in other regions such as US, EU, Korea, Japan and

proved co-existence with FSS and FS systems are feasible.

The adoption of the 6 GHz band in many regions for license-
exempt use, in general and Wi-Fi use specifically, is key to
economies of scale that Thailand would benefit from and will
help to address the upcoming spectrum shortfall for Wi-Fi and
the congestion in the 5 GHz band (which was assigned around

15 years ago in early 2000s).

6 GHz Wi-Fi Technology Is Here

Support for license-exempt use of the 6 GHz band is mature;
the IEEE 802.11ax (Wi-Fi 6 and WiFi 6E) standard was ratified
and published in Feb 2021. IEEE 802 is already working on the
next generation of standard, IEEE 802.11be (the basis for Wi-Fi

7) and is in the advanced stages of development.

Various countries have developed regulatory certification
programs for IEEE 802.11ax-compliant 6 GHz (Wi-Fi 6E) enabled
devices. Regulatory certification is already stablished by US
FCC, EU ETSI, South Korea, Brazil, Saudi Arabia and other

countries and regions.

The Wi-Fi Alliance started certification programs in Wi-Fi 6 in
2019 and Wi-Fi 6E in Jan 2021. Over 400 Wi-Fi 6E devices have
been certified as detailed in the following link https://www.wi-
fi.org/news-events/newsroom/wi-fi-6-and-wi-fi-6e-drive-

global-market-opportunities

According to the Wi-Fi 6E device tracking summary*

information compiled by Intel from vendor websites, press
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releases, and third-party device reviews, almost 800 Wi-Fi 6E
products have been in the market by the end of Q2’2022.

Most Wi-Fi 6E enabled products are designed and have the
hardware capability to support the entire 6 GHz band (5925 -
7125MHz).

Wi-Fi 7 Is Around the Corner

The Wi-Fi Alliance is currently working on the development of
air interface compliance specifications for Wi-Fi 7 technology.
Wi-Fi 7 is based on the IEEE 802.11be standard and is capable
of supporting maximum throughputs of at least 30Gbps to
support superb performance, enable innovation and expand
use-cases. Some of the emerging use-cases require a high level
of user interactivity, immersion, and reliability, such as
Augmented Reality (AR) and Virtual Reality (VR).

Wi-Fi 7 technology targets applications that require high
performance in terms of peak throughput, high network and
link efficiency, increased reliability, and low latency and jitter
in both commercial/enterprise and consumer/residential
deployments including airports, train stations, stadiums, malls,
e-education, hospitals, public transportation, citywide Wi-Fi,

apartment buildings, home, and office environments.

Wi-Fi 7 and IEEE P802.11be are designed to meet the target
application performance requirement while scaling to meet
the requirements of enterprise, commercial and dense
deployments, where multiple simultaneous sessions of similar
or different applications on multiple Wi-Fi networks will

coexist with incumbent operations. To effectively support this

ba/mo
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scaling requirement, IEEE 802.11be’s global 6 GHz
channelization is designed for the availability of the entire 6
GHz band to accommodate multiple 320 MHz and 160 MHz
channels. It is important to note that multiple 320 MHz bands
would not be possible if the entire 6 GHz band was not made

available for license-exempt technologies.

Countries have already started experiencing socioeconomic
benefits of allowing license-exempt operations in the [full] 6
GHz band. While some countries and regions are still debating
the results of WRC-23 and IMT studies for 6425-7125 MHz
band, industry is marching toward enabling the next
generation of Wi-Fi products based on IEEE 802.11be in the

same band soon.

Some countries have approved all of the 6 GHz band for
license exempt, among others: South Korea, Saudi Arabia,
Canada, United States and Brazil. There are more countries
that already allocated partial of 6 GHz band for license

exempt use.

* Wi-Fi 6E device tracking summary is public information compiled by Intel from
vendor websites, press releases, and third-party device reviews. Intel provides this
assessment for informational purposes only, does not guarantee its accuracy, and
it is subject to change without notice.

- Mid-band spectrum is needed to support future expansion
of 5G services. A study commissioned by GSMA from Coleago
Consulting finds that on a global basis, an average of 2 GHz of
mid-band spectrum in each market will be required for
reliable high-speed mobile broadband services in heavily
populated urban areas 5G. (See GSMA. Vision 2030: Insights for

Ericsson, GSMA, Huawei,
Nokia, ZTE
lUswalddannseind
jesada.sivaraks@ericsson.com
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Mid-band Spectrum Needs, July 2021. https://www.gsma
.com/spectrum/wp-content/uploads/2021/07/Estimating-Mid-
Band-Spectrum-Needs.pdf) GSMA’s study is very much aligned
with NBTC’s own study on spectrum need, 2051 MHz is
needed for Thailand.

- Without the 6 GHz band, it would not be possible to meet
with the IMT mid-band spectrum needs in the long term.
According to market demand, making available the full 6 GHz
or upper 6 GHz to IMT will deliver the most economic value
to Thailand. (See GSMA Intelligence. The socioeconomic
benefits of the 6 GHz band: considering licensed and
unlicensed options, June 2022. https://data.gsmaintelligcence
.com/research/research/research-2022/the-socioeconomic-be
nefits-of-the-6-ghz-band-considering-licensed-and-unlicensed-

options)

- 6425-7125MHz can provide 700MHz continuous bandwidth,
and similar coverage as that of C-band. In June 2022, 3GPP
concluded the technical specifications of 5G NR base stations
and user equipment for 6425-7125 MHz in 3GPP band n104 as
part of Rel-17.

- GSMA has recently published a report on a detailed
evaluation of the future prospects and market readiness for a
6 GHz IMT ecosystem. Commercial 5G NR products in the 6
GHz band - both for the radio access network and user
equipment — will be available to deploy in the 6 to 12 months
following initial assignments to mobile use. There is clear
demand from mobile operators - majority of operators
surveyed see the 6 GHz as extremely or very important to the
future quality and capabilities of IMT networks, and the main

mne/mo
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trigger for the commencement of product development will
be IMT identification at WRC-23 and national regulatory
decisions. (See GSMA. The 6 GHz IMT Ecosystem: Demand
Drives  Scale, August 2022. https://www.gsma.com/spec
trum/wp-content/uploads/2022/08/6-GHz-IMT-Ecosystem.pdf)

- Support for licensed mobile, at least in the upper 6 GHz
band, is now a global trend. More and more countries are
recognizing the importance of 6 GHz for the future sustainable
development of the IMT, and are deciding to only allocate the
lower 6 GHz to unlicensed use while keep the upper 6 GHz
for future IMT consideration. APAC countries such as Japan,
Malaysia, and Australia have decided on only the lower 6 GHz
for unlicensed use, even though some of them were initially
considering the entire 6 GHz band for unlicensed. It is also
worth noting that Chile has recently decided to revise their
decision of the unlicensed usage of 6 GHz from “5925-
7125MHz” to “only 5925-6425MHz”. (See GSMA. Chile 6 GHz
5G decision follows g¢lobal trend, 30 September 2022,
https://www.gsma.com/spectrum/chile-6-ghz-5g-decision-
follows-global-trend/)

We recommend NBTC to promptly consider the full 6 GHz
(5925 - 7125 MHz) band for WAS/RLAN, which should also
include NB (Narrow Band) use on a technology neutral basis
to encourage innovative applications.

Wee Chun Eng

Apple South Asia ptd.
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