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MIIT Open Solicitation of Feedback on 5G in the Millimeter-Wave Bands

The Asia-Pacific Satellite Communications Council (APSCC), CASBAA, the Global VSAT Forum (GVF) and
the EMEA Satellite Operators’ Association (ESOA) (together, the “Satellite Associations”) respectfully
submit the following comments on the Ministry of Industry and Information Technology’s (MIIT) open
solicitation of feedback on 5G communications systems in the millimeter-wave (mmWave) bands.!

1. The Satellite Associations recommend that MIIT consider the spectrum requirements of all parts
of the future 5G ecosystem, and not just the needs of the terrestrial mobile sector.

2. Satellite technologies will play an important role in the future 5G ecosystem, including:

a. To extend terrestrial 5G networks to places they would not otherwise reach, which is
essential for a digitally inclusive society especially in a country as large as China with its
significant rural population.

b. To efficiently support Machine-to-Machine (M2M) / Internet-of-Things (loT) networks
through direct delivery (e.g. connected cars, planes and ships) or backhauling of
M2M/loT data to and from remote locations.

c. To help terrestrial 5G networks meet the low latency (<1ms) requirements of some of
the new 5G applications through efficient multicasting of commonly accessed content to
storage caches at multiple 5G base stations.

While most 5G applications (e.g. Internet of Things) will not have low (<1ms) latency
requirements, it is projected that a few, still-emerging applications might (e.g. VR and
autonomous driving). According to the GSMA, “any service requiring such a low latency
will have to be served using content located very close to the customer, possibly at the
base of every cell, including the many small cells that are predicted to be fundamental
to meeting densification requirements.”?

5G service sub-1ms
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d. To restore connectivity when existing terrestrial networks have been disabled (e.g. after
a natural disaster).

! See http://zmhd.miit.gov.cn:8080/opinion/noticedetail.do?method=notice detail show&noticeid=1781.
% See GSMA Intelligence, Analysis: Understanding 5G: Perspectives on future technological advancements in mobile,
at 12-13 (Dec. 2014), https://www.gsmaintelligence.com/research/2014/12/understanding-5g/451/
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3. Satellites already play comparable roles in today’s 2G, 3G and 4G/LTE networks, and are well
placed to continue playing such roles for 5G networks, as more High Throughput Satellites (HTS)
in both geostationary (GEO) and non-geostationary (non-GEQ) orbits are deployed, and as
smaller, more advanced, and lower-cost ground antennas are developed.

4. For satellites to play their role, they will need continued, sustainable access to satellite
spectrum. Many HTS satellites have already been deployed in the mmWave spectrum, and
many more are planned, and MIIT should try to avoid the spectrum bands that are already in
use or that are likely to be used for HTS (and future VHTS) satellite systems.
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26 GHz Band (24.75-27.5 GHz). The 24.65-25.25 GHz band is identified by ITU as the
Fixed-Satellite Service (FSS) uplink band intended to feed the 21.4-22 GHz Broadcasting-
Satellite Service (BSS) downlink band. The ITU affirmed and expanded this allocation as
recently as WRC-12. Without access to this uplink band, the ability to efficiently feed
the 21.4-22 GHz band is lost. Satellite operators are just starting to deploy in this band
in other parts of the world (e.g. DIRECTV 14 & 15). In the future, it is conceivable that
the BSS bands would be used to efficiently multicast content to multiple 5G base
stations, as described above. Some HTS systems have also begun to deploy in the 27.0-
27.5 GHz band (e.g. Australia’s NBN). MIIT should consider either avoiding use of these
bands for 5G or ensuring shared use of the band by satellites and 5G mobile services.
Sharing is currently being studied by ITU-R TG 5/1 and the results of those studies could
require constraints on terrestrial 5G systems.

28 GHz Band (27.5-29.5 GHz). This band is already extensively used for the latest and
next-generation HTS systems around the world, both GEO and non-GEQO. Tens of billions
of dollars are already invested or planned to be invested in GEO and non-GEO satellite
systems at 28 GHz. As a result, all regions at the ITU World Radio Conference 2015
(WRC-15) decided not to study this band for 5G/IMT-2020 at the next World Radio
Conference (WRC-19 Agenda Item 1.13). There is no need to examine this band, as
there is more than enough other mmWave spectrum under study to meet any realistic
5G spectrum requirements.

37-42.5 and 42.5-52.6 GHz Bands. Multiple satellite operators have planned next-
generation Very High Throughput Satellites (VHTS) using parts of this band, including at
least six large constellations of non-GEO satellites, e.g. Boeing, O3b/SES, OneWeb,
SpaceX, Telesat, and Theia). The planned VHTS systems will also use parts of the 42.5-
52.6 GHz bands for uplinks. MIIT will need to compare the likely spectrum requirements
of these future satellite systems and of future 5G mobile systems, and then determine
the extent to which each can be accommodated in the available spectrum. At the very
least, MIIT should consider limiting its focus to the parts of these bands (37-40.5 GHz,
42.5-43.5 GHz, 45.5-47 GHz, 47-47.2 GHz, 47.2-50.2 GHz, and 50.4-52.6 GHz) that are
being studied for 5G/IMT-2020 under WRC-19 Agenda Item 1.13. Sharing studies
between future 5G/IMT-2020 and satellite services in the WRC-19 Agenda ltem 1.13
bands are underway at the ITU and should be taken into account once concluded. To
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the extent that future 5G/IMT-2020 mobile and satellite services are to share the same
spectrum, then reasonable sharing conditions based on these studies will need to be
developed.

d. Other mmWave Bands. A number of other mmWave in higher frequency bands will be
considered for 5G / IMT-2020 mobile services under WRC-19 Agenda Item 1.13,
including the 31.8-33.4 GHz (32 GHz), 66-76 GHz (66 GHz) and the 81-86 GHz (81 GHz)
bands. The 66 GHz and 81 GHz bands, in particular, are considered very good prospects
for international harmonization given their limited existing and planned use by other
radio services. The 66 and 81 GHz band in the “high” mmWave bands should yield about
15 GHz of spectrum in contiguous blocks of at least 5 GHz, which could support very
wide-band 5G/IMT-2020 carriers. These high mmWave bands should therefore be able
to support the development of 5G mobile networks in high-density indoor and outdoor
scenarios, such as stadiums, campuses or shopping malls located in urban and suburban
areas of China. The use of these bands would also benefit from synergies with WiGig —
currently being deployed at 61 GHz — for which chipsets and MIMO antenna systems are
already being manufactured.?

The Satellite Associations recommend that MIIT prioritise these lightly encumbered
“high mmWave” bands for accommodation of future 5G/IMT-2020. Major Chinese
companies such as Huawei have already demonstrated the potential of the high
mmWave bands (e.g. at 71 GHz and 81 GHz)” to support 5G/IMT-2020 type services.
Future 5G user terminals will most likely include multiple radios which support the
efficient delivery of various 5G/IMT-2020 services in existing “IMT” frequency bands
below 3.6 GHz, high mmWave bands above 66 GHz as well as WIFI (2.4 GHz / 5 GHz) and
WiGIG (61 GHz).

Translation Attached

* ABI Research, Mobile and Computing Markets Catapult 60 GHz WiGig into the Mainstream in 2017, at
https://www.abiresearch.com/press/mobile-and-computing-markets-catapult-60-ghz-wigig/ (Aug. 2016)
(forecasting that 180 million WiGig chipsets will ship to the smartphone market in 2017, with smartphone chipsets
accounting for almost half of the 1.5 billion total market shipments by 2021).

* See Huawei, Press Release, Telenor and Huawei Jointly Announce First 5G Demo in Norway (Mar. 30, 2017), at
http://www.huawei.com/en/news/2017/3/Huawei-Telenor-First-5G-Demo-Norway; Vodafone, Huawei Reach
20Gb/s speed in 5G Trial (Jul. 19, 2016), at https://www.mobileworldlive.com/featured-content/top-
three/vodafone-huawei-reach-20gbps-speed-in-5g-trial/.
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Translation

English Text

H3C

The Asia-Pacific Satellite Communications Council (APSCC), CASBAA,
the Global VSAT Forum (GVF) and the EMEA Satellite Operators’
Association (ESOA) (together, the “Satellite Associations”) respectfully
submit the following comments on the Ministry of Industry and
Information Technology’s (MIIT) open solicitation of feedback on 5G
communications systems in the millimeter-wave (mmWave) bands.’

5. The Satellite Associations recommend that MIIT consider the
spectrum requirements of all parts of the future 5G ecosystem,
and not just the needs of the terrestrial mobile sector.

6. Satellite technologies will play an important role in the future
5G ecosystem, including:

a. To extend terrestrial 5G networks to places they would
not otherwise reach, which is essential for a digitally
inclusive society especially in a country as large as
China with its significant rural population.

b. To efficiently support Machine-to-Machine (M2M) /
Internet-of-Things (loT) networks through direct
delivery (e.g. connected cars, planes and ships) or
backhauling of M2M/IoT data to and from remote
locations.

c. To help terrestrial 5G networks meet the low latency

B XS5t R R AT (A FFAEERTE oK B A B ) 26 T AR [ s
PEERG (56) FHMENEW) , WATEEGES
(APSCC) , WAL TEBM  #Hih< (CASBAA) , EHPR
VSAT &% (GVF) il EMEA LEIZBER 2 (4ifk “TEHWS” )
HEAT TINEWF FEATHE, BRI

1. PEMERTIAE B E S REARK 56 LB RGN E
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b) AR HLAEINLEE (M2M) FIEER (loT) HIEkdE s
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> See http://zmhd.miit.gov.cn:8080/opinion/noticedetail.do?method=notice _detail show&noticeid=1781.

> I, http://zmhd.miit.gov.cn:8080/opinion/noticedetail.do?method=notice detail show&noticeid=1781.
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(<1ms) requirements of some of the new 5G Vi) N 25 DL 6 77 ;AL B 24> 56 vl R B 5G P 4%
applications through efficient multicasting of Y

commonly accessed content to storage caches at
multiple 5G base stations.

While most 5G applications (e.g. Internet of Things) RE& 28 56 N (FanEem) a4 (<1ms) 3
will not have low (<1ms) latency requirements, it is K, (EF R E RG-S F I VR Il H 202 I 2 87
projected that a few, still-emerging applications might B, HEE| GSMA [lHEER,  “ATATEEALM TR, AT
(e.g. VR and autonomous driving). According to the A0 TSR BN AR T AL, R T AR e A — AN B
GSMA, “any service requiring such a low latency will kY N, A TR T 2% B8 B LR T T e i s, 7 2

have to be served using content located very close to
the customer, possibly at the base of every cell,

including the many small cells that are predicted to be SCAS (< dma)
fundamental to meeting densification requirements.”6 LA
5G service sub-1ms .
i
b —p
<0.5ms <0.5ms
d. To restore connectivity when existing terrestrial d) FH T 2% & B AT 58, RO B AR K AR R A

networks have been disabled (e.g. after a natural VN

® See GSMA Intelligence, Analysis: Understanding 5G: Perspectives on future technological advancements in mobile, at 12-13 (Dec. 2014),
https://www.gsmaintelligence.com/research/2014/12/understanding-5g/451/

VEUL GSMA TR, A0 HT: (B 5G: RARBINFAM KRS %12 £ 13 7 (2014 £ 12 AD
https://www.gsmaintelligence.com/research/2014/12/understanding-5g/451/
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disaster).

Satellites already play comparable roles in today’s 2G, 3G and
4G/LTE networks, and are well placed to continue playing such
roles for 5G networks, as more High Throughput Satellites
(HTS) in geostationary (GEO) and non-geostationary (non-GEO)
orbits are deployed, and as smaller, more advanced, and
lower-cost ground antennas are developed.

For satellites to play their role, they will need continued,
sustainable access to satellite spectrum. Many HTS satellites
have already been deployed in the mmWave spectrum, and
many more are planned, and MIIT should try to avoid the
spectrum bands that are already in use or that are likely to be
used for HTS (and future VHTS) satellite systems.

a. 26 GHzBand (24.75-27.5 GHz). The 24.65-25.25 GHz
band is identified by ITU as the Fixed-Satellite Service
(FSS) uplink band intended to feed the 21.4-22 GHz
Broadcasting-Satellite Service (BSS) downlink band.
The ITU affirmed and expanded this allocation as
recently as WRC-12. Without access to this uplink
band, the ability to efficiently feed the 21.4-22 GHz
band is lost. Satellite operators are just starting to
deploy in this band in other parts of the world (e.g.
DIRECTV 14 & 15). In the future, it is conceivable that
the BSS bands would be used to efficiently multicast
content to multiple 5G base stations, as described
above. Some HTS systems have also begun to deploy
in the 27.0-27.5 GHz band (e.g. Australia’s NBN). MIIT
should consider either avoiding use of these bands for

TRAEHHT 2G, 3G A 4G/LTE M4 L4 K A%E 1 A ] BBk I1E
i, IFHEEE L milE LR (HTS) fEHIRE:E AR

8 LRI N AL Bk SRR AR I T R 2R 1K
J&, TRREMETE 5G 4% b 4k sy e B A (A,

TR DR RS R A HAE T, B E AR A] o et
R mlE TREMOAAMA T =RKEME, I HiX—SB e
B2 PR BT THECE . R TS B T 7R AN
R EEE HTS TR (BLERKRESIEE T2 VHTS) M

T

26GHz #iB (24.75-27.5GHz)

24.65 & 25.25GHz B 44k 1TU X 4r N TR E W4 (FSS)
FATHIE, HT 21.4 & 22GHz LA #%% (BSS) T AT
LRBEM . ITU T WRC-12 #3987 IXBUER K4, #5i%Z 1
ITARBEATT L, T 21.4 &5 22GHz #5 B 1ok 2% Bk PR 1 Rtk 2>
k. Ebr L, TAEBERIEZHFIETEX M (Flin
DIRECTV 14&15) . IEUIHTSCHTAR, 7] LUAR GARIR T Refd H
1% BSS BB SEHN M) 5G U E A RN N B K. —LEiEE
PE ARG CATFIEAE 27.0 & 27.5GHz S HHATHE (It K
FIET NBN) AR S5 7525 FE R . 24 3k G 7E X L B A 5G
s, JREATR 56 Banlk S RN R FEAE. HET
ITU-RTG 5/1 IEAESU TR 9T, W FLI 45 3] 5e 75 224t X
HiTH 56 R G K HL— xE FR i .
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5G or ensuring shared use of the band by satellites and
5G mobile services. Sharing is currently being studied
by ITU-R TG 5/1 and the results of those studies could
require constraints on terrestrial 5G systems.

28 GHz Band (27.5-29.5 GHz). This band is already
extensively used for the latest and next-generation
HTS systems around the world, both GEO and non-
GEO. Tens of billions of dollars are already invested or
planned to be invested in GEO and non-GEO satellite
systems at 28 GHz. As a result, all regions at the ITU
World Radio Conference 2015 (WRC-15) decided not
to study this band for 5G/IMT-2020 at the next World
Radio Conference (WRC-19 Agenda Item 1.13). There
is no need to examine this band, as there is more than
enough other mmWave spectrum under study to meet
any realistic 5G spectrum requirements.

37-42.5 and 42.5-52.6 GHz Bands. Multiple satellite
operators have planned next-generation Very High
Throughput Satellites (VHTS) using parts of this band,
including at least six large constellations of non-GEO
satellites, e.g. Boeing, O3b/SES, OneWeb, SpaceX,
Telesat, and Theia). The planned VHTS systems will
also use parts of the 42.5-52.6 GHz bands for uplinks.
MIIT will need to compare the likely spectrum
requirements of these future satellite systems and of
future 5G mobile systems, and then determine the
extent to which each can be accommodated in the
available spectrum. At the very least, MIIT should
consider limiting its focus to the parts of these bands
(37-40.5 GHz, 42.5-43.5 GHz, 45.5-47 GHz, 47-47.2

b)

28GHz #B (27.5-29.5GHz) . X B &l 4 R i Al
= ﬁﬁﬁml_iﬂ}_%/%éﬁfb{zfﬂﬂ 355 GEO f non-GEO, ¥
KGR DR BB 238, Fk 2015 4 1TU HE
Ze K2 (WRC-15) [RTA X33 [E e AR T — |ttt it
2R H K4 (WRC-19 U2 1.13) HHIHF 5T 5G/IMT-2020 1 i ix—
BB . ST HAWEWT =K BL O 4 2 LA & {7 5G Atk
LSRR R, 28GHz 1X — B ARl AN HEHFE .

37-42.5 1 42.5-52.6GHz #iift. RZ LEIZE R LK IX
MFEAT N~ EEEE R E S (VHTS) , HifaFEzsl
6 I~ non-GEO K7 & &, 5111 Boeing, O3b/SES, OneWeb,
SpaceX, Telesat fl Theia. IEETHRIAH EpE & TR RS HAE
F 42.5 & 52.6GHz ARBUE N FATHER . TA5 0 75 BEA T X 25 K
K TRERGH 56 Ba RGMAE TR, REihes e H
it . 20 TS H00 B SUSE IE/E R WRC-19 13FE
1.13 WK, | (37-40.5GHz, 42.5-43.5GHz, 45.5-47GHz, 47-
47.2 GHz, 47.2-50.2GHz UL % 50.4-52.6GHz) . f %A K 5G/IMT-
2020 5 TP E K4 T IEAE ITU ) WRC-19 13(FE 1.13 it
17, —HBFSERETH, BT URSEE. WRRk
5G/IMT-2020 #£3Mk 45 F1 A MV 4% 75 B S S — B, U 7%
BT X SO R 50 A g S BRI A 25 A
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GHz, 47.2-50.2 GHz, and 50.4-52.6 GHz) that are being
studied for 5G/IMT-2020 under WRC-19 Agenda Item
1.13. Sharing studies between future 5G/IMT-2020
and satellite services in the WRC-19 Agenda Item 1.13
bands are underway at the ITU and should be taken
into account once concluded. To the extent that
future 5G/IMT-2020 mobile and satellite services are
to share the same spectrum, then reasonable sharing
conditions based on these studies will need to be
developed.

Other mmWave Bands. A number of other mmWave
in higher frequency bands will be considered for 5G /
IMT-2020 mobile services under WRC-19 Agenda Item
1.13, including the [31.8-33.4 GHz (32 GHz),] 66-76
GHz (66 GHz) and the 81-86 GHz (81 GHz) bands. The
66 GHz and 81 GHz bands, in particular, are considered
very good prospects for international harmonization
given their limited existing and planned use by other
radio services. The 66 and 81 GHz band in the “high”
mmWave bands should yield about 15 GHz of
spectrum in contiguous blocks of at least 5 GHz, which
could support very wide-band 5G/IMT-2020 carriers.
These high mmWave bands should therefore be able
to support the development of 5G mobile networks in
high-density indoor and outdoor scenarios, such as
stadiums, campuses or shopping malls located in
urban and suburban areas of China. The use of these
bands would also benefit from synergies with WiGig —
currently being deployed at 61 GHz — for which

d)

FAhZE KB B I8 FAth— S8 T =400 B 1 = K ks 7 WRC-19
) 1.13 AR 2 BT 7T DL 5G/IMT-2020 fEH], 4% [31.8-
33.4 GHz (32 GHz),] 66-76 GHz (66 GHz) and the 81-86 GHz (81
GHz) L. o2& 66GHz Fl 81GHz #iE%, 1E 4ui it % kIR
AIREAEON, 25 R 2B B8 A X AN B ) o 26 Hlk
ZHAEHE D, eI RSIER NIRRT . ‘&7 2K
A H ) 66GHz Al 8 1GHz Ak A &2 /42 {ik 5GHz-10GHz [1)i%
SRIX (], F£45 15GHz Aitit, X —4F AT LASC R E R BE 1)
5G/IMT-2020 %)% . [KIHIX By = KA B T LA S HF 56 #3))
IR 25 75 %5 P AP PRI H (1) v 8 B B, A a3l i R 4T X A
B, KRG E . BRI M2 58T Wicig HET
1E 61GHz K RE B [R) RS — ot Fr 4HR MIMO R £k R4t 4T
EA =,
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chipsets and MIMO antenna systems are already being
manufactured.’
The Satellite Associations recommend that MIIT TR i UCTA EAR S5 8 X T LA 2 A AR T v
prioritise these lightly encumbered “high mmWave” 2K AN E LLIE A SR SG/IMT 2020 AR JE . HE Y — s e Al
bands for accommodation of future 5G/IMT-2020. N, FnteR, O8I T EEKR R IRS T 5G/IMT-
Major Chinese companies such as Huawei have already 2020 M & [T H (BltntE 7lGHz M 81GHz) « Ak 56 ik
demonstrated the potential of the high mmWave VR TR IR 2 AN TE 4 Ry, H7E 3.6GHz LU FILA 1) IMT
bands (e.g. at 71 GHz and 81 GHz)® to support 5G/IMT- SHEE. 66GHz DL 1 R =s K I B LA & WIFI (2.4GHz/5GHz)
2020 type services. Future 5G user terminals will most FIWIGIG (61Hz) | 7% 56/IMT-2020 W15 .
likely include multiple radios which support the
efficient delivery of various 5G/IMT-2020 services in
existing “IMT” frequency bands below 3.6 GHz, high
mmWave bands above 66 GHz as well as WIFI (2.4 GHz
/ 5 GHz) and WiGIG (61 GHz).

7 ABI Research, Mobile and Computing Markets Catapult 60 GHz WiGig into the Mainstream in 2017, at https://www.abiresearch.com/press/mobile-and-
computing-markets-catapult-60-ghz-wigig/ (Aug. 2016) (forecasting that 180 million WiGig chipsets will ship to the smartphone market in 2017, with
smartphone chipsets accounting for almost half of the 1.5 billion total market shipments by 2021).

7 ABIHFSRE, (BEhAIHE T 1L 60 GHz WiGig 7 2017 4ERUAFIR) https://www.abiresearch. com/press/mobiIe-and-computing-markets-catapuIt-60-ghz-
wigig/ (2016 F 8 F)  (FiiH7E 2017 4 1.8 (LIRS BN E e THL Y, 2 2021 4, BHeTHLEH 44AE 15 2L o fieh S ¥Ein—
R D

8 See Huawei, Press Release, Telenor and Huawei Jointly Announce First 5G Demo in Norway (Mar. 30, 2017), at
http://www.huawei.com/en/news/2017/3/Huawei-Telenor-First-5G-Demo-Norway; Vodafone, Huawei Reach 20Gb/s speed in 5G Trial (Jul. 19, 2016), at
https://www.mobileworldlive.com/featured-content/top-three/vodafone-huawei-reach-20gbps-speed-in-5g-trial/.

 Telenor FIHERTESSERI: & B A 1 9] 5G i~ (2017 4F 3 30 1) http://www.huawei.com/en/news/2017/3/Huawei-Telenor-First-5G-Demo-Norway;
Vodafone, 2 AZENA H A 2 20Gbps HIE#ZE (2016 47 A 19 H) https://www.mobileworldlive.com/featured-content/top-three/vodafone-huawei-
reach-20gbps-speed-in-5g-trial/
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