ASSIGNMENT OF
THE AVAILABLE RADIO SPECTRUM IN
THE 900 MHz AND 1800 MHz BANDS

Consultation Paper

INTRODUCTION

To increase the transparency of spectrum supplge t
Telecommunications Authority (“TA”) published on 28pril 2007 a
Spectrum Release Plan (“SRP”) to inform the indusfrthe potential supply
of spectrum which might be made available to theketain the following
three years through an open bidding or tenderimggss. The SRP will be
updated annually on a rolling basis taking intocact the latest technology
and market developments. The SRRor 2007/08 — 2009/10 can be
downloaded from OFTA's website.

2. In the SRP, it is indicated that frequencies in&86 - 890/930 — 935
MHz band (“900 MHz band”) and 1780.1 — 1785/1875.1880 MHz band

(“1800 MHz band”) are available for assignment. é&wling to the SRP, these
frequencies may be allocated for the provisionudflic mobile service. The
statutory consultation as required under sectid2(s(3) and 32H(2) of the
Telecommunications Ordinance (Cap. 106) to rel#asdands is planned to
be held in 2008/2009.

3. Since the publication of the SRP, the TA has reszia request from

an existing mobile network operator (“MNQO”) urgirfgr the release the

spectrum in the 900 MHz and 1800 MHz bands as ssopossible. The

Director of Highways also indicated that there ise®d to use part of the 900
MHz band to support the operation of the Express [Rak (“XRL"), which

Is a new railway system connecting Hong Kong ardGuangdong Province
targeted for completion in 2014/15.

4. In this consultation paper, the TA would like tdisib views from the
industry and interested parties on the demanch®B00 MHz and 1800 MHz
bands and how the demand may be met.

! The document is available laitp://www.ofta.gov.hk/en/freq-spec/plan2007.pdf



http://www.ofta.gov.hk/en/freq-spec/plan2007.pdf

5. For avoidance of doubt, the preliminary views aheé fproposed
approaches expressed in this paper in relatiomtiows issues on the subject
matter are solely for the purpose of consultatiod do not represent the
decision of the TA on the issues. These issuesinretnabe the subject of
consideration by the TA. Nothing in this paper Ebalconstrued as indicating
that the TA has formed any final opinion or deaistm these issues.

AVAILABLE SPECTRUM IN THE 900 MHz and THE 1800 MHz
BANDS

Available frequencies subject to shared use with M8lin country parks

6. To encourage MNOs to improve mobile coverage incthentry parks
and remote arejsthe Government took pro-active measures in 2@06 t
provide additional spectrum and to allow MNOs te usll-top sites at a
nominal rental of HK$1 per year. The TA assignsaapectrum in the 900
MHz and the 1800 MHz bands to the existing MNOstfos purpose. The
assigned spectrum is restricted to serving the tcpyrarks and remote areas
and each project is to be approved on a case-l®y{tasis. The use of the
frequencies is not subject to Spectrum Utilizafr@e (“SUF”).

7. To date, a total of 18 base stations have beealledtoy the MNOSs to
serve the country parks and remote areas. Relspactrum in the 900 MHz
and 1800 MHz bands has also been assigned to th©@sMid serve the
country parks and remote areas. A list of these Btations together with the
details of the assigned frequencies is given inelpix I.  In 2006 and 2007
alone, five base stations were set up at Shek @k $bai Kung East Country
Park), Robin’s Nest, Cloudy Hill (Pat Sin Leng CaynPark), Long Ke (Sai
Kung East Country Park) and Nga Ying Shan (Lantautl® Country Park).
Three new base stations are being constructeds dhticipated that more
base stations will be installed by the mobile ofmsato serve the country
parks and remote areas in the coming years. TheillT4ive priority to and

2 The country park areas and boundaries are deiiinée Country Parks Ordinance, Cap208. The releva
areas are shown in Lands Department’s website:
http://www.landsd.gov.hk/mapping/en/download/dovadémap/small_hm200le.pdfor remote areas, they
are generally far away from developed areas withifdhabitants whom are not “economical” or
commercially viable to serve.
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continue to assign spectrum to base stations grayrédio coverage to these
areas.

8. The frequencies which the TA has assigned to MN®D<dverage in
the country parks and remote areas are:

885.1 — 889.9 MHz paired with 930.1 — 934.9 MHz] an
1780.9 — 1784.9 MHz paired with 1875.9 — 1879.9 MHz

Since the assignments are restricted to servingdhbatry parks and remote
areas, further assignment of the same frequencgtrepe to the same or

another operator to provide service outside th@gyarks and remote areas
Is possible but coordination among the users forguhe same spectrum will

be required.

Frequencies reserved for Hong Kong Express Rail kin

9. There is a plan to construct the XRto provide high speed railway
services between Guangzhou, Shenzhen and Hong Kosdikely that the
construction will commence in 2009 and the progwiuld be completed by
2014/15. In the proposed XRL project design, plenned to use a railway
telecommunications system based on the GSM-R stnd&SM-R is a
wireless communication standard for railway netwbdsed on the GSM
standard. The mainland of China has adopted the -BS&fandard and
allocated 4 MHz x 2 (885-889 MHz paired with 93049dHz) for its railway
telecommunication system. Adopting the same stahitiaboth the mainland
and Hong Kong sections of the XRL will ensure cotiiplty and seamless
radiocommunications along the entire route. Thadssas been considered
and the TA is of the view that the frequencies &4z x 2 in the 900 MHz
band (885 — 889 MHz paired with 930 — 934 MIdhpuld be made available
for XRL operations inside Hong Kondoue to the importance of the
GSM-R communication system to the XRL and becauséé¢ design of the
XRL has yet to be finalized, the TA intends to asgn the required
spectrum to the future XRL operator through an administrative process
and proposes that this 4 MHz x 2 spectrum will nobe made available
and assigned to other users except for use by MNGQer provision of
radio coverage for country parks and remote areas.

® The tentative plan of the XRL route istatp://www.hyd.gov.hk/eng/major/road/rail/erl/ind&im
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10.  As stated in the Radio Spectrum Policy FrameWdtfRSPF”), SUF
is applicable to all non-government use of spectriine XRL operator will
have to pay SUF. The exact amount of the SUF payayplthe future XRL
operator would be subject to further study and ssssent made nearer the
time of the assignment.

Other available frequencies

11.  Within the 900 MHz and the 1800 MHz bands, the spet at
1780.1 — 1780.9 MHz paired with 1875.1 — 1875.9 MBI8 MHz x 2)have
not been assigned to or reserved for any operaildrsse frequencies are
available for assignment.

PROPOSED USE OF THE 900 MHz AND THE 1800 MHz BANDS

12. Under the SRP, radio spectrum in the 900 MHz ar@DIHz bands
Is to be allocated for public mobile service. Hdfmng’s mobile service has
demonstrated continuous growth. By allocating d@ldditional spectrum to
public mobile service, additional capacity may badm available to satisfy
increasing demand for both existing and innovasigevices. The issue that
has to be addressed is whether or not the avakgaetrum is to be assigned
to (a) new entrants only; (b) existing MNOs only;(0) both existing MNOs
and new entrants.

13. There is altogether only 9.9 MHz x 2 of spectruraikble in the two
frequency bands. Most of the available spectrumahesady been assigned
and used for providing mobile coverage in countaykp and remote areas,
and 4 MHz x 2 of spectrum in the 900 MHz band lwabd reserved for the
XRL. As such, the available spectrum is not sufintifor a new entrant to
build a network that can compete with the incumbgiNOs in terms of
system capacity, coverage or quality of serviceakiAg this factor into
account and considering that incumbent MNOs hadécated a need for
additional spectrum for service expansion, the dAglnot propose to assign
the relevant spectrum to a new entrant. RatherTA proposes to assign the

* The document is available lattp://www.cedb.gov.hk/ctb/eng/legco/pdf/spectrudi. p
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concerned spectrum only to existing 2G mobile carer licenseed The
scope of service to be provided under the concespedtrum will be the
same as that stated in their existing mobile calidences.

14.  Given the importance of mobile coverage in couptigks and remote
areas, the TA will give priority to and continueassign the relevant spectrum
in the 900 MHz and 1800 MHz band for use by baag&asts serving these
areas. Assignment of the same spectrum to oper&bogovide service
outside the country parks/remote areas should beduo the condition that
the use shall not interfere with the operationha& base stations serving the
country parks/remote areas. To avoid unnecessapyidi over the use of the
concerned spectrum, while successful bidders fctncerned spectrum will
be free to deploy the assigned spectrum in the éboBlowl area and some
other major urban/densely populated areas (e.gnTgan, Kwai Chung and
Tsing Yi), the TA proposes that they will be reguirto obtain prior approval
of OFTA for deployment of the concerned frequencietside these areas and
approval will be granted on a case-by-case baddO#Ineed to take this into
account when they consider bidding for the spectrum

15. At present, each incumbent MNO is granted a 2G laobarrier
licence that has a common expiry date on 29 Semer2i021. For
administrative convenience, the TA proposes that # period for the
frequency assignment of this exercise should be eominous with the
remaining period of validity of these licences i.euntil the expiry date of
these licences on 29 September 2021.

Question (1): Do you agree that the available spant in the 900 MHz and
1800 MHz band be made available to the incumbentlEOs only?

Question (2): Do you agree that the frequency assigent should be valid
until 29 September 20217

PROPOSED METHOD OF ASSIGNMENT

16.  According to the RSPF, the policy inclination isttta market-based

® The existing GSM/PCS mobile carrier licensees @hina Mobile Peoples Telephone Co. Ltd., the
consortium of Hong Kong CSL Ltd. and New World PG8., Hutchison Telephone Co. Ltd., PCCW Mobile
HK Limited and SmarTone Mobile Communications Ltd.



approach will be used for spectrum assignment whereverTiheonsiders
that there are likely to be competing demand fromovigers of
non-Government services, unless there are ovegrigiblic policy reasons to
do otherwise. In other words, radio spectrum wallassigned through auction
or other market mechanism and SUF will be applealb all
non-Government use of radio spectrum.

17. As far as the 900 MHz and 1800 MHz bands are coecker
competing demand from providers of non-Governmemtvises are
anticipated. Consistent with the RSRRe TA proposes to assign the
spectrum in the 900 MHz and 1800 MHz bands by audin.

Question (3): Do you agree that auction be useddetermine to whom the
concerned spectrum should be assigned?

PROPOSED BAND PLAN

18. If the proposal to assign the frequencies to incmBMNOSs for
service expansion is adopted, it is considered ttiatspectrum assignment
should follow the standard GSM 200 kHz channel @lad that the following
spectrum is to be made available for auction:

(a) 889.1-889.9 MHz / 934.1-934.9 MHz (Bandwidti®:8 MHz x
2); and

(b) 1780.1-1784.9 MHz / 1875.1-1879.9 MHz (Bandwidth4:8
MHz x 2)

19.  Currently, the available spectrum in the 900 MHz &r800 MHz
bands have been divided into five and six bloclspeetively for frequency
assignment in the country parks. The frequencyksioe the 900 MHz and
1800 MHz bands are shown in Figures 1 and 2 reispéct It is proposed
to divide the available spectrum in the 900 MHz and.800 MHz bands in
the same manner such that there will be one (1) fgeiency block in the
900 MHz band (designated as E1 having 0.8 MHz) argix (6) frequency
blocks in the 1800 MHz band (designated as P1 — P@ving 0.8 MHz

® Market-based approach for spectrum managementsmaathods relying on market forces to ensure the
efficient use of spectrum as a public resource.



each) that will be made available for bidding in tle auction.

900 MHz Band
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Figure 1 shows the 900 MHz band

1800 MHz Band
17801 1780.9 1781.7 1782.5 17833 17841 17849 1785 MHz
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- Only the Uplink Freguencies are shown here for clarity purpose.

Figure 2 shows the 1800 MHz band

Question (4): Do you agree that the radio spectrumthe 900 MHz bands
(889.1 — 889.9 MHz paired with 934.1 — 934.9 MHz)dathe 1800 MHz
bands (1780.1 — 1784.9 MHz paired with 1875.1 —4.87”MHz) be divided
into one (1) and six (6) blocks respectively as whoin Figures 1 and 2
above for assignment?

SPECTRUM UTILIZATION FEE
SUF — Annual Variable Component
20.  According to the RSPF, SUF will be applicable tonain-Government

use of spectrum. When the 2G licensees receivadrplacement licences
in 2006, it was determined that the SUF payableap@um by 2G licensees



for the first 5-year period was to be calculatedtlom basis of HK$145 per
kilohertz (kHz) of spectrum assigned. For thelsix¢ar and thereafter, the
annual SUF is $1,450 per kHz of radio spectrumgassl, or 5% of the

Network Turnovef, whichever is greater.

21. There is merit to base the SUF payable by theesstal bidder on
the SUF formula stated in paragraph 20 above. iEhi®cause the spectrum
to be released in this exercise will be incorpatatethe 2G licences held by
the incumbent MNOs and integrated with the exisspgctrum for system
expansion. Such an arrangement will be easiernoraster because it would
otherwise be very difficult to segregate the Netwdurnover due to the
existing spectrum and the Network Turnover due e hewly assigned
spectrum. The TA therefore proposes that the SUWlda by the successful
bidder(s) shall consist of a variable componenefam the SUF calculation
formula for the 2G spectrum i.e. HK$145 per kHz dach year from the date
of assignment to 29 September 2011 (pro rata aecesthe first incomplete
year from the date of assignment to 29 Septemb@®)2@nd HK$1,450 per
kHz or 5% of the Network Turnover (whichever isleg) for each year from
30 September 2011 to 29 September 2021.

22.  As the SUF calculation method given in paragraphva® determined

in 2004, there may be doubts that it may be outdatel should therefore be
re-visited and adjusted to reflect the latest madituation. The TA has
compared the proposed SUF in paragraph 20 withStHE in the recent

auction exercise for the CDMA2000 spectrum. It wasind that the

discounted SUF payable as proposed in paragraps @dmmensurate with
that of the SUF for CDMA2000 spectrum in terms ofiars per kHz of radio

spectrum. The TA therefore considers that the megoSUF reflects the
updated market situation.

SUF — One-Off Lump Sum Component

23. As mentioned in paragraph 17, the TA proposes dsiga the

frequencies by auction. For the purpose of thei@aucthe TA proposes to
assign the frequencies to the successful bidder(®) has/have offered the
highest additional one-off lump sum SUF on tophe ainnual variable SUF

" For the purpose of the SUF calculation, Netwotkribver is defined as the revenue arising from or
attributable to the provision of any telecommurimag services over any telecommunications netwsikgu
the frequency bands to which the SUF relates.



described in paragraph 20 above. Such additiomapoaent of the SUF will
also be used to determine the respective priorgiits of the successful
bidders in choosing preferred set(s) of frequerayds. The bid will have to
be equal to or greater than the reserve price gethb Secretary for
Commerce and Economic Development (“SCED”) for efaequency block.
The reserve prices for all frequency blocks willdet at the same amount and
it will be determined and announced nearer toithe bf auction.

24. Following the approaches outlined above, the TAppses that a
two-tier SUF payment arrangement be adoptéethe SUF will consist of
two components: (a) an annual variable component Is&d on the SUF
calculation formula for the 2G spectrum under the &isting 2G licences as
described in paragraph 21 above and (b) a one-offilnp sum component
based on a sum committed by the successful biddera the forthcoming
auction as described in paragraph 23.

25. As stated in paragraph 6 above, the existing usadbd spectrum in
the 900 MHz band and 1800 MHz band in country parks remote areas is
not subject to SUF. Such areas are typically unaeaical to serve. Under
the RSPF, where a frequency band is assigned pecrsm assignee wholly
or significantly to support public interest purpssgreed by or at the request
of the Government, SUF may be adjusted to refleetiature of such use. In
this particular case, there is sufficient publitenest for the Government to
continue encouraging the provision of adequateicemoverage to country
parks and remote areas. To provide the necessaentive to MNOs to
provide services to country parks and remote aagadsn line with the RSPF,
it remains the Government’s policy that the usehef relevant spectrum in
country parks and remote areas should not be subj&tJF.

Question (5): Do you have any comments on the pregub SUF calculation
methods as stated above?

THE AUCTION

A single round sealed bid auction

26. Due to the nature of the bidding as described frpmvious



paragraphs, it would not be justified to deploy @mplicated auctioning
arrangementThe TA proposes that a simple bidding mechanism iithe
form of a single round sealed bid auction be adoptkin this exercise.

27. A single round sealed bid auction is simple, guackl less costly to
administer and participate. There is no need tovigeoa special auction
venue and to set up complex procedures for the isshon and processing of
bids. The duration of the auction is predictabld ahort. A single round
sealed bid auction is therefore considered apatgfor this exercise.

28. Considering that competition of the mobile servicarket will not be
significantly lessened even if one of the operatmguires all the available
spectrum offered for auction in this exercides TA proposes not to impose
any restriction or cap on the amount of spectrum that a bidder can
acquire during the auction.

29. The TA intends to make available the seven (7) fremncy blocks
as mentioned in paragraph 19 in a sealed bid aucto Each bidder may
apply for 1 to 7 frequency blocks. If a bidder agplfor 1 frequency block, it
should submit 1 bid; if it applies for 2 frequenaipcks, it should submit 2
bids; and so on and so forth. When submitting athiel bidder is not required
to indicate its preference to a specific frequeblogk. In other words, the bid
IS not specific to a particular frequency blockeTdmount of a bid submitted
by a bidder must be equal to or higher than théiathreserve price for all
frequency blocks available for auction.

30. All bids received by the TA will be compared togathThe bidding
prices are used for determining the right of ptyoof the bidders to choose
their preferred frequency blocks. The priority tgjlof the bidders to select
the frequency blocks shall be assigned in descgnalider, starting with the
bidder who offers the highest bid. Only one fregquyehlock can be selected
each time and the SUF payable for the selectedidrezy block will be the
bidding price offered by the bidder. The bidder wias submitted the highest
bid will be the first permitted to select one blodikhe bidder with the next
highest bid will be the second permitted to setettequency block from the
remaining frequency blocks. The process shall nastiso on and so forth
until all frequency blocks are assigned or untdréhis no bidder to select the
spectrum, as the case may be.

-10 -



31. For example, if a bidder intends to take five (8qgliency blocks, it
should submit five (5) bids. The amount of each fmdy be identical or
different at the bidder’s choice. Depending ongherity ranking of its bids
in comparison with all the bids submitted by th@éestbidders, it may be
entitled to have five chances of selecting the desqy blocks it wants
according to the bid price it places. A bidder mycallowed to withdraw its
bid subject to the auction rules (e.g. penalty).taided rules, such as
conditions of withdrawal and the mechanism to nesdied bids, will be
specified in the terms and conditions of the auctio

Question (6): Do you agree that a single round sméhlbid auction as
described above be adopted in the auctioning offileguency blocks?

Question (7): Do you agree that there will not beyarestriction or cap on
the amount of spectrum that a bidder can acquirerohg the auction?

INVITATION FOR COMMENTS

32. Views and comments on this consultation papeulsl reach OFTA
on_or_before 15 February 2008 Any person who submits views and
comments should note that the TA may publish allaoy part of the
submissions received and disclose the identith@fsburce in such manner as
the TA sees fit. Any part of the submission whisttonsidered commercially
confidential should be clearly marked. The TA wotdlle such markings into
account in making his decision as to whether or twtdisclose such
information. Submission should be addressed to:-

Office of the Telecommunications Authority
29/F Wu Chung House

213 Queen’s Road East

Wanchai

Hong Kong

Attention: Telecommunications Engineer (R22)1
Fax: 2834 1501

E-mail: consult900-1800@ofta.gov.hk

-11 -



An electronic copy of the submission should be led by e-mail to the
address indicated above.

Office of the Telecommunications Authority
18 January 2008

-12 -



Appendix |

Base station sites for improving country parks and remote areas coverage
(as of 31 Dec 2007)

1. The following base station sites are using frequencies within the 889.1 — 889.9 MHz /
934.1 — 934.9 MHz and 1780.1- 1784.9 MHz / 1875.1 — 1879.9 MHz bands

Site Frequency Coverage Area

1 | Shek Uk Shan | 889.3-889.9 MHz paired with 934.3- 934.9 MHz Sai Kung West
1784.3-1784.9 MHz paired with 1879.3-1879.9 MHz | Country Park,
Cheung Sheung,
Pak Sha O, Lai
Chu Chong, Hoi

Ha Wan Marine

Park
2 | Robin’s Nest 889.1-889.3 MHz paired with 934.1- 934.3 MHz Pat Sin Leng
1784.1-1784.5 MHz paired with 1879.1-1879.5 MHz | Country Park, Luk
Keng
3 | Long Ke 889.3-889.5 MHz paired with 934.3- 934.5 MHz Long Ke Wan,

1781.7-1781.9 MHz paired with 1876.7-1876.9 MHz | MacLehose Trail 2
1782.3-1782.5 MHz paired with 1877.3-1877.5 MHz
1783.3-1783.5 MHz paired with 1878.3-1878.5 MHz
1783.9-1784.1 MHz paired with 1878.9-1879.1 MHz

4 | Nga Ying Shan | 1781.7-1781.9 MHz paired with 1876.7-1876.9 MHz | Lantau South
1782.3-1782.5 MHz paired with 1877.3-1877.5 MHz | Country Park,

Lantau Trail 7

2. The following base station sites are using GSM/PCS frequencies ohtsigigot1 —
889.9 MHz / 934.1 — 934.9 MHz and 1780.1- 1784.9 MHz / 1875.1 — 1879.9 MHz bands

Site Coverage Area
5 | Cloudy Hill Pat Sin Leng Country Park, Sha Lo Tung, Wilson Trail 8
6 | Kowloon Hill Kowloon Reservoir, Lion Rock Country Park, MacLehose Trall
6
7 | Ma On Shan Ma On Shan Country Park, MacLehose Trail 4

-13-
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hose

8 | Shing Mun Shing Mun Country Park, Shing Mun Reservoir, MacLehosg¢
Trail 7
9 | Kei Ling Ha Ma On Shan Country Park, Shap Sze Heung, Kei Ling Ha
10 | Bride’s Pool Rd Bride’s Pool Nature Trail
11 | Golden Hill Kam Shan Country Park, MacLehose Trail 6
12 | Yuen Ng Fan Sai Kung East Country Park, High Island Reservoir, MacLe
Trail 1
13 | Woodside Wilson Trail 2
14 | Tsuen Kam Au Twisk Nature Trail, MacLehose Trail 8
15 | Lai Chi Wo Lai Chi Wo, Kat O Hoi
16 | Tai Wan Tau Clear Water Bay Country Park, Tai Au Mun
Village
17 | Lung Shan Lau Shui Heung Reservoir, Hok Tau Wali
Temple
18 | Wong Shek Tai Tan, Tai Tan Hoi, Tung Sam Kei
Sports Centre
3. The following base station sites are being constructed and will be inméme

2008. These base stations may use frequencies within the 889.1 — 889.9 MHz / 934.1 —
934.9 MHz and 1780.1- 1784.9 MHz / 1875.1 — 1879.9 MHz bands

Site Coverage Area

19 | Tai Long Au Sai Kung East Country Park

20 | Tai Lam Chung | Tai Lam Country Park
Reservoir

21 | Shek Pik Fire Lantau South Country Park
Lookout
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2G and 3G licensees in Hong Kong

Appendix Il

SmarTone Mobile

China Mobile Communications PCCW Mobile HK
Peoples Limited & Hong Kong CSL Limited &
2G/3G Telephone | Hutchison Telephone SmarTone 3G Limited & New PCCW-HKT Total number of
Licensees |[Company Limitedg Company Limited Limited World PCS Limited Telephone Limited| Licence(s) held
(@) 2Glicences
° No. of GSM 18 1 1 3
licences
(8.3 MHz x 2) (8.3 MHz x 2) (8.3 MHz x 2)
held
[} No. of PCS 1 1 1 2 1 6
licences
(11.6 MHz x 2) (11.6 MHz x 2) (11.6 MHzx2) | (11.6 MHzx2+ | (11.6 MHz x 2)
held
11.6 MHz x 2)
(b) 3Glicence
[} No. of 1 1 1 1 4
WCDMA
(148MHzx2+ | (148MHzx2+ | (148MHzx2+ | (148MHzx2+
licences
5 MHz) 5 MHz) 5 MHz) 5 MHz)
held
° No. of P 1
CDMA2000
(7.5 MHz x 2)
licences
held
Total 1 3 3 4 3 14
(23.2 MHz) (74.4 MHz) (74.4 MHz) (97.6 MHz) (72.8 MHz)

The spectrum assigned in each license is shown in bracket

8 The GSM licence held by Hutchison Telephone Compamited covers the CDMA operation of the
company as well. The CDMA spectrum assignmentexiflire in November 2008.
® The licence will be issued in November 2008
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