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Introduction

This section of the manual contains information concerning the authority for the NTIA Manual and
details on the revision of the May 2003 reissue.

Promulgation Letter

This letter signed by the Assistant Secretary for Communications and Information lists the authority
for May 2003 reissue of this manual and approves its distribution.

Holders Letter

This letter informs the holders of this manual that it was reissued on May 2003. A new letter will
be provided for each revision of the manual.

Preface

The preface provides details on the documents authorizing this manual and the areas for which the
manual is responsible.

Summary of Changes

This table contains information on the areas of the manual that have been revised. The manual was
last issued in May 2003. Any pages that have been changed will have the date shown in parenthe-
sis. An example of this is 5/2003 (Rev. 9/2003), this shows that this page of May 2003 issue of the
manual was revised by the September 2003 revision.

Instructions

The instructions list the current pages to be removed and replaced with the revised pages.

List of Effected Pages

This lists the page that contain changes from the previous version.
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Promulgation Letter

Promulgation

By virtue of the authority vested in me pursuant to
Reorganization Plan No. 1 of 1977, Executive Order
12046 of March 26, 1978, and Department of Com-
merce Organization Order 10-10 of October 5, 1992, 1
hereby approve this Manual of Regulations and Proce-
dures for Federal Radio Frequency Management for
the use of the agencies and establishments of the Fed-
eral Government.

This order is UNCLASSIFIED.

e

NANCY J. VICTORY
Assistant Secretary for
Communications and Information

Dated: JN l T 203
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Holders Letter

UNITED STATES DEPARTMENT OF COMMERCE
National Telecommunications and

Information Administration
Washington, D.C. 20230

JIN 23 2004

To: HOLDERS OF THE NTIA MANUAL OF REGULATIONS AND
PROCEDURES FOR FEDERAL RADIO FREQUENCY MANAGEMENT

Subject: May 2004 Revision of the NTIA Manual
The Assistant Secretary for Communications and Information has approved the May 2004
Revision of the NTIA Manual for use by the agencies and establishments of the Federal

Government.

The enclosure is the third revision to the May 2003 Edition of the NTIA Manual.

Fﬁ Wentland é%: :

Associate Administrator
Office of Spectrum Management

Enclosure
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PREFACE

This Manual is issued by the Assistant Secretary of Commerce for Communications and Informa-
tion (hereafter referred to as the Assistant Secretary) and is specifically designed to cover his/her fre-
quency management responsibilities pursuant to delegated authority under Section 305 of the Communica-
tions Act of 1934, as amended. Its contents are based on the advice, as appropriate, of the
Interdepartment Radio Advisory Committee.

Within the jurisdiction of the United States Government, use of the radio frequency spectrum for
radio transmissions for telecommunications or for other purposes shall be made by United States Govern-
ment stations only as authorized by the Assistant Secretary. Such use shall, unless specific provision is
made otherwise, comply with the provisions of this Manual.

The Communications Act of 1934, as amended, vests in the Federal Communications Commission
(FCC) responsibility for the regulation of non-Government interstate and foreign telecommunication,
including the assignment of space in the radio frequency spectrum among private users, regulation of this
use of that space, and authorization of alien amateur operators, licensed by their governments, for opera-
tion in the United States under reciprocal arrangements.

The Act, in recognition of the Constitutional powers of the President, provides that radio stations
“belonging to and operated by the United States” shall use frequencies as determined to be in the national
interest, to authorize foreign governments to construct and operate radio stations in the fixed service at
the United States seat of government, and to assign frequencies thereto (47 U.S.C. 305(d)).

The President by Reorganization Plan No. 1 of 1977 and Executive Order 12046 of March 26,
1978, delegated to the Secretary of Commerce authority to act in the discharge of certain of the Presi-
dent's telecommunication functions under the Communications Act of 1934 and the Communications Sat-
ellite Act of 1962.

The Secretary of Commerce has delegated this Presidential authority to the Assistant Secretary of
Commerce for Communications and Information (Administrator of the National Telecommunications and
Information Administration, NTIA).

The Assistant Secretary discharges these radiocommunication and frequency management functions
as the Administrator of NTIA with the aid of the Interdepartment Radio Advisory Committee (IRAC).

The IRAC is now comprised of representatives of the Departments of Agriculture, Army, Air
Force, Commerce, Energy, Health and Human Services, Homeland Security, Interior, Justice, Navy,
State, Treasury and Veteran's Affairs; the U.S. Coast Guard, the Federal Aviation Administration, the
General Services Administration, the National Aeronautics and Space Administration, the National Sci-
ence Foundation, the Broadcasting Board of Governors and the U.S. Postal Service. The FCC is not a
member of the IRAC; however, the Commission has designated a Liaison Representative to the IRAC,
who works with the IRAC and its subcommittees. The Officers of the IRAC and the Chairmen of its sub-
committees are appointed by the Assistant Secretary.

National frequency coordination and assignments are effected as follows:

Each Government agency decides, in the light of policies, rules, regulations, frequency allocations,
and the availability of frequencies, whether, what, and how many mission requirements can be fulfilled
by using telecommunications systems. Each agency makes the necessary technical studies, selects poten-
tial frequencies, coordinates with other agencies involved, and prepares and files an application with the
NTIA, Office of Spectrum Management (OSM), Spectrum Services Division (SSD), for consideration by
the Frequency Assignment Subcommittee (FAS) of the IRAC.

The FCC FAS Representative submits frequency assignment applications for non-Government use
of the spectrum in shared bands and other bands where there might be an impact on, or from, Govern-
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ment operations. The FCC, as a Government entity, also submits frequency requests to the FAS for FCC
spectrum requirements.

The OSM/SSD, using a combination of computer and manual procedures, reviews the applications
for accuracy, completeness, and compliance with regulations and procedures. The FAS agendas are dis-
tributed to each FAS member agency for study regarding the protection of their existing assignments.
OSM/SSD reviews the agendas to ensure adequate justification, compliance with policy and regulations,
technical appropriateness, potential for major problems, whether or not spectrum support for the system,
if applicable, has been certified by the Spectrum Planning Subcommittee (SPS) of the IRAC, and whether
there is a conflict with the assignments of the FAS non-member agencies.

Each month the FAS considers pending items and takes action within established policy guidelines.
When additional policy guidance is needed, agreement cannot be reached, the IRAC has so directed, or
an agency requests, applications are referred to the IRAC. Matters that cannot be resolved with the
IRAC, those that NTIA directs, or those requested by an agency, are referred to the Deputy Associate
Administrator (OSM), NTIA, who resolves them or refers them to the Associate Administer (OSM) and
if necessary to the Administrator, NTIA, for decision. Government frequency assignment decisions made
by the Administrator, NTIA, may be appealed to the Director of the Office of Management and Budget
(OMB) per paragraph 3-2 of Executive Order 12046.

Matters of considerable importance, such as changes to the National Tables of Frequency Alloca-
tions, significant Government use of non-Government frequency bands, and advice to the Department of
State, are recommended to NTIA for consultation with the FCC or other appropriate agencies. Although
Government applications are not heard in public for security reasons, the public is represented by the
FCC who may object, concur, or give tacit approval.

After each FAS meeting when the FAS minutes have been approved by the Deputy Associate
Administrator of OSM, the Government Master File (GMF) is updated.

International frequency coordination is carried out through the International Telecommunication
Union (ITU) and with other countries within the ITU provisions, by or under the aegis of the Department
of State.
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May 2004 Revision

Chapter Type Description of the Change Effected
or Annex Change Page(s)

3 Editorial Removed stray marking from the header of the second table. 39

4 Correction | Removed US18 as a band allocation in the 335-405 kHz band. This foot- 4-7
note should only be next to the allocation for Aeronautical Radionaviga-
tion.

4 Modification | A new band was created 7400-7450 kHz and 7450-8100 kHz. (Interna- 4-15
tional)

4 Addition Added “Private Land Mobile (90)” to the remarks column. 4-15

4 Modification | In the band 6765-7000 kHz (International) added footnotes 5.138A and 4-15
5.139. (International)

4 Modification | In the band 7000-7100 kHz band removed footnote 5.141C. (Interna- 4-15
tional)

4 Modification | In the band 7100-7200 kHz removed the footnote 5.120 next to the AMA- 4-15
TUER allocation and added footnotes 5.141A, 5.143B, and 5.141C to this
band. (International)

4 Modification | In the band 7200-7300 kHz in Region 2 removed the footnote 5.120. 4-15
(International)

4 Modification | The band 7300-7350 kHz was changed to 7300-7400 kHz; footnotes 4-15
5.141A, 5.143B, and 5.141C were also added to this band. (International)

4 Deletion Removed G126 from band and the related text in the remarks column. 4-29

4 Modification | The band 430-440 MHz was split into three bands, 430-432 MHz, 432- 4-38
438 MHz and 438-440 MHz. (International)

4 Modification | In the bands 1350-1400 MHz and 1429-1452 MHz, footnote 5.339A was 4-45 - 4-46
added to the band. (International)

4 Modification | In the band 1452-1492 MHz, footnote 5.347A was added next to the allo- 4-46
cation for BROADCAST-SATELLITE. (International)

4 Modification | The 1492-1525 MHz band was split into two sections, 1492-1518 MHz 4-46
and 1518-1525 MHz. (International)

4 Modification | In the bands 1525-1530, 1530-1535, 1535-1559 MHz the footnote 5.347A 4-47
was added to the MOBILE-SATELLITE allocations. (International)

4 Modification | In the band 1559-1610 MHz footnote 5.328B was added to the Radionavi- 4-47
gation-Satellite allocation.

4 Deletion In the band 1559-1610 MHz footnote G126 was removed and the related 4-47
text in the remarks column.

4 Modification | In the band 1613.8-1625.5 MHz footnote 5.347A was added to the 4-48

Mobile-Satellite allocation in all three regions. (International)
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Chapter Type Description of the Change Effected
or Annex Change Page(s)

4 Modification | The band 1660-5-1668.4 MHz was split into two bands, 1660.5-1668 and 4-49
1668-1668.4 MHz.
The allocations for the band 1660.5-1668 MHz were not changed.
The following are the allocations for the band 1668-1668.4 MHz:
MOBILE-SATELLITE (Earth-to-space) 5.343C 5.379B 5.379C
RADIO ASTRONOMY
SPACE RESEARCH (passive)
Fixed
Mobile except aeronautical mobile
5.149 5.341 5.379 5.379A

4 Modification | In the band 1668.4-1670 MHz an allocation for “MOBILE-SATELLITE 4-49
(Earth-to-space) was added along with footnotes 5.348C, 5.379B,
5.379C. Footnotes 5.379D and 5.379E were added to this band. (Inter-
national)

4 Modification | In the band 1675-1690 MHz, the allocations for all three regions were 4-50
combined. The band is now allocated to:
METEOROLOGICAL AIDS
FIXED
METEOROLOGICAL-SATELLITE (space-to-Earth)
MOBILE except aeronautical mobile
5.341

4 Modification | In the band 1690-1700 MHz, the Region 2 and Region 3 allocations were 4-50
combines. The band now contains allocations for MetAids and MetSat
(space-to-Earth), footnotes 5.289, 5.341, 5.381 are assigned to the band.
(International)

4 Deletion Footnotes NG23 was deleted by the Commission. 4-52

4 Modification | In the band 2010-2025 MHz footnote 5.389D was removed Region 2. 4-52
(International)

4 Modification | In the band 2160-2170 MHz footnote 5.389D was removed Region 2. 4-52
(International)

4 Editorial Corrected text at the bottom of the page. 4-53

4 Modification | In the band 2520-2655 MHz, added footnotes 5.417C, 5.417D, and 4-55
removed footnote 5.418 from Region 1.
In Region 2 added footnotes 5.417C and 5.417D. (International)

4 Modification | In the band 2535-2655 MHz footnotes 5.417A, 5.417B, 5.417C and 4-55
5.417D were added to this band.

4 Modification | In the 2655-2670 MHz, added footnote 5.347A to the Fixed-Satellite allo- 4-56
cations. Footnote 5.347A was added to the Broadcasting-Satellite alloca-
tion in Regions 2 and 3. (International)

4 Modification | In the 2670-2690 MHz, added footnote 5.347A to the Fixed-Satellite allo- 4-56
cation in Region 2. (International)

4 Modification | In the band 2690-2700 MHz, removed the footnote 5.421. (International) 4-56

4 Modification | US269 is reinstated and revised, it was added to the 2655-2690 MHz band 4-56
on the non-government side of the U.S. table.

4 Modification | In the band 2900-3100 MHz, added and primary allocation for “RADI- 4-57
OLOCATION” with footnote 5.424A (International)
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Chapter Type Description of the Change Effected
or Annex Change Page(s)

4 Modification | The band 5000-5150 MHz was split into three bands, 5000-5010, 5010- 4-58 - 4-59
5030, and 5030-5150 MHz. (International)

4 Modification | Removed footnote G126 from the 5000-5250 MHz band on the govern- 4-58 - 4-59
ment side of the table, also removed G126 from the 5000-5150 MHz band
on the Non-government side of the table. The information concerning
G126 was removed from remarks column.

4 Modification | In the band 6425-6525 MHz, removed footnote US342 and inserted foot- 4-61
note 5.440 on the Non-Government side of the table.

4 Modification | In the band 5925-6700 MHz added footnotes 5.457A and 5.457B to the 4-60
FIXED-SATELLITE (Earth-to-space) allocation. (International)

4 Modification | The band 7075-7250 MHz was split into three bands, 7075-7145, 7145- 4-61
7235, and 7235-7250 MHz. (International)

4 Modification | In the band 8400-8500 MHz removed footnote 5.467. (International) 4-64

4 Modification | Removed US265 from the band 10.6-10.68 GHz band on the Non-govern- 4-66
ment side of the table.

4 Modification | In the band 12.2-12.5 GHz removed footnote 5.491. (International) 4-67

4 Modification | In the band 13.75-14 GHz removed footnote 5.503A. (International) 4-68

4 Modification | In the band 14.3-14.4 GHz removed footnote 5.457B from the FIXED 4-68
SATELLITE allocation in Region 2 and Region 3. (International)

4 Modification | In the band 14.47-14.5 GHz added the footnote 5.504A. (International) 4-69

4 Modification | In the band 17.3-17.7, added (space-to-Earth) 5.516A 5.516B to the 4-71
FIXED-SATELLITE (Earth-to-space) allocation in Region 1. (Interna-
tional)

4 Modification | In the bands 18.1-18.4 and 18.4-18.6 GHz added footnote 5.516B to the 4-71
FIXED-SATELLITE (space-to-Earth) allocation. (International)

4 Modification | In the band 18.6-18.8 GHz, added the an allocation for ‘space research 4-72
(passive)” in Region 1. Footnote 5.516B was added to the FIXED-SAT-
ELLITE (Earth-to-space) allocation in Region 2. (International)

4 Modification | In the bands 18.8-19.3, 19.7-20.1, and 20.1-20.2 GHz added footnote 4-72 - 4-73
5.516B to the FIXED-SATELLITE (space-to-Earth) allocation.(Interna-
tional)

4 Modification | In the band 21.4-22 GHz, removed footnote 5.5347A from the BROAD- 4-73
CASTING-SATELLITE allocation. (International)

4 Modification | Removed footnote 5.533 from the 24.65-24.75 GHz band. 4-75

4 Modification | In the bands 24.65-24.75 and 24.75-25.25 GHz, removed footnote 5.534 4-75
from these bands. (International)

4 Modification | In the band 25.5-27 GHz removed the SPACE RESEARCH allocation. 4-75
(International)

4 Modification | In the bands between 27.5-29.9 GHz added footnote 5.516B to the 4-76

FIXED-SATELLITE (Earth-to-space) allocation. (International)
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4 Modification | In the band 29.9-30 GHz added footnote 5.516B to the FIXED-SATEL- 4-76
LITE (Earth-to-space) allocation. (International)

4 Modification | In the band 35.5-36 GHz removed footnote 5.551A from this band and 4-78
added footnote 5.549A (International)

4 Modification | In the bands 34.5-38 and 38-39.5 GHz removed footnote 5.551AA from 4-79
the FIXED-SATELLITE (space-to-Earth) allocation. (International)

4 Modification | In the band 39.5-40 GHz added footnote 5.516B to the FIXED-SATEL- 4-79
LITE (space-to-Earth) allocation and removed footnote 5.551AA. (Inter-
national)

4 Modification | In the band 40-40.5 GHz, added footnote 5.516B to the FIXED-SATEL- 4-79
LITE (space-to-Earth) allocation.(International)

4 Editorial Combined the remarks in the bands 37.5 through 40 GHz. 4-79

4 Editorial Remove a line in the 41-42.5 GHz band on the Government side of the 4-80
table that did not belong.

4 Modification | In the band 40.5-41 GHz Band for Region 1, added FIXED-SATELLITE 4-80
(space-to-Earth) allocation (International)
In the band 40.5-41 GHz Band for Region 2, added footnote 5.516B to
the FIXED-SATELLITE (space-to-Earth) allocation. (International)

4 Modification | In the band 41-42.5 GHz, added footnote 5.516B to the FIXED-SATEL- 4-80
LITE (space-to-Earth) allocation.(International)

4 Modification | In the band 47.5-47.9 GHz, added footnote 5.554A to the FIXED-SAT- 4-81
ELLITE (space-to-Earth) allocation.(International)

4 Modification | Major changes were made to the allocation table from 116 GHz to the end 4-87 - 4-92
of the table on the United States side.

4 Modification | Removed footnote 5.563 from the 182-185 GHz band (International) 4-90

4 Modification | The “Note” contained under the heading for International Footnotes was 4-94
removed.

4 Modification | U.S. Footnotes 4-93 - 4-236
Revised: US7, US11, US18, US25, US50, US74, US104, US211,
US246, US263, US269, US320, US342, US368
Suppressed: US228, US236, US272, US274, US284, US291, US306,
US317, US318, US322, US326, US328, US341, US369, US370, US371,
US372 US373, US374, US375, US376, US377
Added: US343, US346, US347, US348, US349, US350, US351,
US352, US355, US359, US361,US362, US363, US368, US369, US371,
US379, US382

4 Modification | Non-Government Footnotes 4-93 - 4-236
Revised: NG53, NG66, NG102 NG156, NG177, NG178
Suppressed: NG114, NG127, NG129, NG133, NG151, NG176
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Chapter Type Description of the Change Effected
or Annex Change Page(s)

4 Modification | International 4-93 - 4-236
Revised: 5.68, 5.112, 5.117, 5.134, 5.139, 5.140, 5.152, 5.154, 5.155,
5.163, 5.164, 5.177, 5.179, 5.204, 5.210, 5.212, 5.221, 5.237, 5.262,
5.277,5.294, 5.296, 5.312, 5.316, 5.323, 5.331, 5.347, 5.355, 5.359,
5.362B, 5.369, 5.382, 5.418, 5.418A, 5.418B, 5.418C, 5.422, 5.429,
5.430, 5.431, 5.444A, 5.453, 5.454, 5.455, 5.460, 5.466, 5.468, 5.469,
5.473,5.477, 5.481, 5.482, 5.483, 5.487, 5.488, 5.494, 5.495, 5.500,
5.502, 5.503, 5.505, 5.508, 5.508A, 5.509A, 5.512, 5.514, 5.536C,
5.546, 5.550, 5.5511, 5.555A, 5.557A
Suppressed: 5.148, 917
Added: 5.297A and 5.555B

4 Correction Footnote US343 was omitted from the manual; it was reinserted. 4-163

4 Modification | The Government footnote G126 was deleted. 4-180

4 Modification | Inserted new text for Section 4.3.7; the new text replaced Sections 4.3.7 4-195
and 4.3.7A.

5 Modification | Corrected the header in the Spurious Response Attenuation Table. 5-25

6 Modification | In Section 6.1.1, replaced the Ultra Wideband Radar definition with the 6-17
new renamed definition Ultra-Wideband (UWB).

6 Modification | Corrected the alphabetical order of the MLP, MOP, and MRP stations. 6-21

6 Modification | Corrected the alphabetical order of the MOEB and MOEC stations. 6-27

7 Addition Added a new section “7.24 ESTABLISHING INTEROPERABILITY 7-35
BETWEEN FEDERAL GOVERNMENT ENTIES AND NON-FED-
ERAL GOVERNMENT PUBLIC SAFETY ENTITIES.”

9 Correction | Corrected the spelling of “Submission” in 9.1. 9-1

9 Correction | Reference page 9-21, the text “(b) Second symbol--designates the nature 9-21 - 9-23
of signal(s) modulating the main carrier:” was out of place, this text was
moved correct position on the page. Correcting the text caused the text in
this section to shift from page 9-21 through 9-23.

9 Addition Added a new paragraph (7) to paragraph 9.8.2.22d. The addition of this 9-27 - 9-29
new paragraph shifted text from page 9-27 through 9-29.

9 Correction | Corrected the formatting for item 29. 9-33

9 Addition Added a new paragraph (6) to paragraph 9.8.2.31d. The addition of this 9-34 -9-36
new paragraph shifted text from page 9-34 through 9-36.

9 Correction | In 39.u paragraph (9) Part Two, the text “SORT--(Special Operations 9-70
Response Team)” was bolded.

9 Correction | In 39.u paragraph (9) Part Two, moved VOR before VORTAC. 9-71

9 Correction | In 39.ff paragraph (2) corrected the last sentence to read “preceded by” 9-75 -71
instead of “preceded be”.

10 Correction | In section 10.4.2 a reference to 10.4.3.1 was corrected to read 10.5.3.1. 10-5
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10 Modification | The three paragraphs in section 10.5.6, were replaced with new text con- 10-7
tained in a single paragraph.
10 Modification | Minor changes were made to Section 10.9, 10.9.1, 10.9.2, 10.9.3, and 10-20 - 10-22
the text in Section 10.10 was replaced.
10 Modification | Replaced the text in Sections 10.11 through 10.10.11.3 and added new 10-22 - 10-24
text for Sections 10.11.4 and 10.11.5.
A Editorial Removed duplicate text contained in Special footnote S396. A-16
A Addition Special footnotes S842, S843, and S844 were added to this annex. A-22
Cover Editorial Changed the revision date to May 2004. Cover
G Addition Added a new agency abbreviation for the Federal Trade Commission G-8 - G-13
(FTC).
G Modification | The chart for Figure 3 was replaced. G-27
G Addition A manufacture code for CEG - Ceragon Networks Inc. was added. G34 - G43
Addition A manufacture code for SWS - Swiss Phone and TKT for Turnkey Tech- G-64 - G-69
nology was added. The addition of this code shifted the text in this annex
from page G-64 to G-69.
H Editorial In Table 1, 25-26 MHz section, frequency 26158.5 was corrected to read H-8
26158.4.
H Correction In Table 5, under the 8 MHz, ship column, the frequencies from channel H-11
2 through channel 25 were incorrect. The correct frequencies were
inserted.
H Editorial In the 16 MHz table, frequency 16780.1 was corrected to read 16780.5. H-20
J Deletion Frequency Hopping Radar formulas “c” and “d” located on pages J-1 and J-1-J-2
J-2 were deleted. The remaining formulas in this section were renum-
bered. The removal of the formulas caused all the text in this annex shift.
J Replacement | Modified the Digital Modulation Formulas in Table A, Section III, Para- J-14
graph 5 “Composite Emissions” and Section IV, Paragraph 1 “Quadrature
Amplitude Modulation. The last three formulas in the table for Composite
Emission and the Formulas under Quadrature Amplitude Modulation were
modified.
J Deletion Removed Figure 3, this caused text to shift on pages J-15 and J-16. J-17
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Remove Pages(s)

Insert Pages

Cover Page

Cover Page

Table of Contents (all pages)

Table of Contents (all pages)

Preface (all pages)

Preface (all pages)

3-9 - 3-10 3-9 - 3-10
4-7 -4-8 4-7 - 4-8
4-15 - 4-16 4-15 - 4-16
4-29 - 4-30 4-29 - 4-30
4-37 - 4-38 4-37 - 4-38
4-45 - 4-242 4-45 - 4-236
5-23 -5-26 5-23 - 5-26
6-17 - 6-18 6-17 - 6-18
6-21 - 622 6-21 - 622
6-27 - 6-28 6-27 - 6-28
7-35 - 7-36 7-35 - 7-36
9-1-9-2 9-1-9-2
9-21 -9-24 9-21 - 9-24
9-27 - 9-28 9-27 - 9-28
9-33 - 9-36 9-33 - 9-36
9-61 - 9-62 9-61 - 9-62
9-69 - 9-72 9-69 - 9-72
9-75 - 9-78 9-75 - 9-78
10-5 - 10-8 10-5 - 10-8
10-19 - 10-24 10-19 - 10-24
A-15 - A-16 A-15 - A-16
A21-A-22 A-21-A-22
G-7-Gl4 G-7-Gl4
G-27 - G-28 G-27-G-28
G-33 - G-44 G-33 - G-44
G-63 - G-70 G-63 - G-70
H-7 - H-8 H-7 - H-8
H-11 - H-12 H-11 - H-12
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xiii
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