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Disclaimer
This document is for information purposes only about the Authority’s current spectrum
management decisions regarding the identified frequency bands for mobile services. It
is not intended to form any part of the basis of any investment, technical, financial or
legal advice by the Authority.
All decisions and views expressed in this decision paper are subject to updating,
modification and amendment at any time as deemed necessary by the Authority. While
the Authority believes that the information in this document is accurate at the time of
publication and indicates the Authority’s latest decisions and consequent planned
course of action, the Authority will not accept any responsibility or liability as to, or in
relation to, the accuracy or completeness of the information it contains or as result of
any subsequent update, modifications or amendment.
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Definitions
Unless the context otherwise requires, the following words and expressions have the
stated meaning.
“Authority” means the Zambia Information and Communications Technology Authority
established under section 4 of the ICT Act;
“Allotment” means the Authorization given by the Authority for a Radio Licencee to
use a radio frequency channel(s) within a geographical area under specified conditions;
“Block” means an allotment that normally represents a channel of specified size that
is the minimum licensing unit in a given spectrum band;
“C Band” means the band 3300-4200 MHz;
“Duplex Frequency Mode (FDD)” means a mode of wireless transmission in which two
separate carrier frequencies are used for the transmitter and receiver;
“Duplex Spacing” means the frequency separation between the transmit channel
centre frequency and receive channel centre frequency of a station operating in a
Duplex Frequency Mode (FDD);
“Fixed Service” means a radiocommunication service between fixed points;
“FSS” means Fixed Satellite Service;
“Guard Band” means part of the spectrum that acts as buffer between adjacent
radiocommunication allocations, blocks or channels to prevent interference;
“ICT Act” means the Information and Communication Technologies Act No. 15 of 2009;
“IMT” means International Mobile Telecommunications and refers to all mobile cellular
systems including 2G, 3G, 4G and 5G;
“Re-farming” means, from a regulator’s perspective, re-deployment of spectrum by
removing incumbent users or equipment of the existing frequency assignments and
allotments either completely or partially from a particular frequency band. From a
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mobile service spectrum licensee perspective, it means re-deploying spectrum from
one generation of mobile technology to another (e.g. from 3G to 4G);
“TDD” means Time Division Duplex system operating mode in which both transmit and
receive transmissions use the same carrier frequency and are separated in time;
“TSWG” means TDD Synchronization Working Group, an industry-led group that will
develop and submit for approval recommendations on synchronization of TDD networks.
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1.0

Background

1.1

The Zambia Information and Communications Technology Authority (hereafter
referred to as the Authority) is mandated in Section 6(2b) of the Information and
Communication Technologies Act No.15 of 2009 to provide for the national
frequency plans and facilitate the efficient use and allocation of frequency
spectrum in Zambia.

1.2

To promote efficient spectrum use, the Authority encourages and facilitates for
adoption of the latest technologies such as 5G that are spectrally more efficient
and support a wider range of services and applications.

1.3

A 5G Country Readiness Assessment for Zambia conducted in August of 2020
concluded that inadequate frequency spectrum was one of the key challenges
and risks to successful implementation and adoption of 5G technologies. In view
of this and noting that 5G implementation and adoption is accelerating across
the world, the Authority sought to consult industry stakeholders on preliminary
views and plans to facilitate for appropriate packaging and timely release of
frequency spectrum in harmonized bands to promote upgrade of wireless
broadband networks and accelerate 5G into commercial use in Zambia.

1.4

The public consultation run from 17 July to 20 August 2021 and received valuable
and insightful responses from fourteen (14) local and international industry
players including equipment manufacturers, internet service providers, mobile
operators, international satellite operators, broadcasting operators and industry
associations. The Authority gathered valuable feedback and information on the
level of demand for the different bands and industry spectrum acquisition plans
and priorities.

1.5

This report highlights the Authority’s key decisions in view of the stakeholder
submissions in conjunction with the Authority’s mandate, strategic objectives
and public interest.
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2.0

Identification of Key Spectrum Bands

2.1.

The Authority identified four bands that are regionally and internationally
harmonised and have mature device and equipment ecosystems (Table 1).
Together, these bands meet all requirements for low, mid and high band
categories of spectrum required to meet 5G capacity and coverage requirements.

Figure 1 Identified Priority Bands

2.2.

In addition to the bands identified in Section 2.1, respondents to the consultation
recommended that the Authority considers adding the following IMT bands for
5G deployment:
a) Existing spectrum holdings in the bands 800 MHz, 900 MHz, 1800 MHz, 2100
MHz and 2300 MHz;
b) 4 800 – 4 990 MHz;
c) 37 – 43.5 GHz; and
d) 66 – 71 GHz.

2.3.

While the Authority encourages adoption of the latest mobile technologies, all
mobile spectrum licences are issued on a technology-neutral basis. This means
that the spectrum holders are duly authorized to re-farm their respective current
mobile spectrum holdings in the 800 MHz, 900 MHz, 1800 MHz, 2100 MHz and
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2300 MHz bands for any suitable and technically-compliant IMT technology
including 5G.
2.4.

For the 4800-4990 MHz, 37-43.5 GHz and 66-71 GHz bands, it is agreed that these
new IMT bands have growing momentum in terms of global device and equipment
support and should be considered.

2.5.

The bands identified in Section 2.1 together will together add a total of 440 MHz
low- and mid-band spectrum and 3.2 GHz of millimetre wave spectrum. The
Authority is of the opinion that this spectrum is adequate for the mobile
spectrum requirements in the 2021-2024 planning period.

Decision 1:- The 5G roadmap shall be modified to include a preliminary list of identified
spectrum bands including 4800-4990 MHz, 37-43.5 GHz and 66-71 GHz bands that will
be kept in view for the second wave of spectrum release for the 2024-2026 period.
3.0

Minimum 5G Mid-band Bandwidth Requirement

3.1.

There were some submissions in opposition to the view that it is necessary to
have 100 MHz contiguous mid-band spectrum for efficient 5G deployment. The
comments were based on the apparent conclusion by OFCOM of UK that “there
was no evidence that 5G could not be delivered with smaller [e.g. 40 MHz blocks]
or non-contiguous carriers in other frequency bands [i.e. spectrum other than
C-band].”

3.2.

1

We agree with Ofcom’s conclusion that 5G can be delivered with smaller
bandwidths that will be sufficient for some applications and use cases as
supported by the 3GPP specifications for different bands. However, OFCOM
research itself acknowledged the following disadvantages related to use of noncontiguous and smaller bandwidths for 5G deployment2:
• We recognize that some services requiring higher data rates (such as live
video streaming) will be better provided by larger bandwidth carriers;

1

See https://www.ofcom.org.uk/consultations-and-statements/category-1/award-700mhz-3.6-3.8ghzspectrum
2
https://www.ofcom.org.uk/__data/assets/pdf_file/0017/192410/annexes-award-700mhz-3.6-3.8ghzspectrum.pdf
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• The best performance is achieved when using a contiguous 100 MHz
bandwidth carrier and 4-layer MIMO configuration
• A single 40 MHz carrier could provide sufficient data rates to support a
mobile broadband live video application, although only in locations close
to the base station (or where there is a higher SINR ratio). This could mean
that the area within the cell where an operator could effectively provide
this service would be small;
• Whilst there may be other ways to overcome this (such as densification of
cell sites), we recognise they might be costlier or not feasible to use ;
• There is some capacity loss tied to using smaller bandwidth carriers when
compared with using a single contiguous channel of the same bandwidth;
• Some complex carrier aggregation combinations using several bands at the
same time may only be available in high-end devices.
3.3.

Global trends of real networks indicates that 80-100 MHz contiguous spectrum
per operator in the mid-bands accounts for 43% of actual live networks3. The
relationship between larger channels between 80-100 and more cost-effective
and efficient 5G deployment is clear (Figure 2).

Figure 2 Cost per bit depending on channel bandwidth (Source: Coleago Consulting, UK)

3

https://halberdbastion.com/technology/cellular/5g-nr/5g-channel-bandwidths
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Decision 2:- The Authority shall consider 80 to 100 MHz contiguous channels in the midbands as preferable and desirable for 5G deployment and therefore adopt this as the
ideal per operator mid-band spectrum holding for 5G.
4.0

700 MHz Band

4.1.

In line with the Authority’s objective to bridge the digital divide, the Authority
proposed the view that the 700 MHz band is vital to widespread availability of
broadband wireless services including 5G in Zambia. Globally the 700 MHz band
is increasingly being used to support wide area 5G services and is regarded as
essential for Internet of Things (IoT) applications.

4.2.

The Authority proposed that the ideal per operator minimum bandwidth
requirement for this band is 2 x 10 MHz. Although there was unanimous support
for this view, some respondents requested that the Authority should allow
applicants to decide their own bandwidth requirement (10MHz, 15 MHz, 20 MHz)
during auctions. However, the Authority has a mandate to maintain or enhance
competition in the market in the release of key spectrum and therefore needs
to place spectrum caps on the amount of spectrum a single operator can access
to prevent monopoly by a single market player.

4.3.

The Authority’s position was that this spectrum should be released at the same
time or soon after release of mid-band spectrum in Q1, 2023. Three respondents
that commented on the licensing timeline agreed with proposal to release the
spectrum after the mid-band spectrum in Q1, 2023 and indicated that it would
be needed for 5G coverage expansion. Only one submission requested that the
spectrum be released earlier in 2021 or 2022 with a view to adopt 4G at present
and a combination 4G+5G later using Dynamic Spectrum Sharing (DSS), a new
technology that would allow the two technologies to share the same spectrum.

Decision 3:- The Authority has adopted the proposed 2 x 30 MHz channeling plan and
spectrum release timeline of Q1 2023 for the 700 MHz band.
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5.0

2600 MHz Band

5.1.

The 2600 MHz bands is a key mobile and fixed broadband capacity band that
enjoys wide device and equipment support. A TDD based channeling plan was
proposed with fixed 40 MHz and 30 MHz fixed blocks for licensing in Q1 2022.

5.2.

After the publication of the consultancy, an extra 30 MHz became available in
this band increasing the total available spectrum from 110 MHz to 140 MHz. In
view of this, the Authority has modified the channeling plan to have one 40 MHz
and two 50 MHz TDD blocks for licensing in Q1 2022 on a countrywide basis.

5.3.

Only one respondent disagreed with the proposal to adopt a TDD band plan on
the basis that (i) there is need to set aside at least 80 MHz FDD spectrum for LTE
urban densification and that (ii) terminal ecosystem maturity in FDD mode
outweighs that of TDD mode by 65%. The Authority is of the view that it is indeed
correct to state that the 2600 MHz band is more widely used in FDD mode for
LTE/4G in countries where this band was assigned earlier (e.g. Europe).
However, almost all current releases of the band including recently in South
Africa are adopting TDD in view of smoother 5G adoption and current growing
device support for LTE TDD.

5.4.

Submissions from licensed operators indicated that they require the spectrum in
the 2600 MHz band as soon as possible for 4G and later for 5G.

5.5.

While it is noted that the spectrum in this band will be immediately required for
4G expansion and that a single block per operator will be sufficient for this
purpose as indicated in the submissions, the Authority will allow acquisition of
up to two blocks. In this case, 5G roll-out obligations will be included in the
special licence conditions.

5.6.

The Authority intends to release the remaining 2x10 MHz of 4G spectrum in the
800 MHz band at the same time as the 2600 MHz.

Decision 4:- For the 2600 MHz band, the Authority has adopted the following: (a) the
TDD mode, (b) the channeling plan with one 40MHz block and two 50 MHz TDD blocks
on a countrywide basis, (c) inclusion of special 5G minimum roll-out obligations when
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an operator acquires two blocks in this band and (d) release of the 140 MHz of spectrum
in Q1 2022 in this band at the same time with the 2x10 MHz in the 800 MHz band.
6.0

3.5 GHz Band

6.1.

Respondents widely agreed to the Authority’s view that the C-band is critical for
5G deployment.

6.2.

The Authority’s initial proposal was to complete defragmentation and migration
measures with a view to ultimately make 200 MHz in the band 3400-3600 MHz
available for IMT by end of 2022. In summary, the proposed measures were meant
to:a) defragment the band 3400-3600 MHz by Q1 2022;
b) migrate FSS Earth stations from 3600-3800 MHz to 3800–4200 MHz by Q3
2022;
c) migrate FWA users from 3470-3600 MHz to 3600-3727 MHz under fixed
services (FS) to clear 130 MHz (3470-3600 MHz) for IMT by end of 2022;
and
d) provide a guard band of at least 73 MHz between 3727-3800 MHz to protect
FSS.

6.3.

The Authority noted the following key concerns from respondents:
a) Earth stations in 3800-4200 MHz band can suffer from adjacent band
interferences due to the introduction of FWA in the 3600-3727 MHz band.
The guard band alone is not sufficient, other measures including bandpass
filters and separation distance will need to be considered.
The Authority agrees with this in principle noting that sharing methods
outlined in ITU-R SF.1486 can be used to ensure compatibility and include
use of guard bands, filters and observance of separation distances, as
required. The Authority will further mandate that all satellite Earth
stations in standard C Band (3800-4200 MHz) shall be retrofitted with band
pass filters (BPF) and impose appropriate emission limits on 5G
transmissions to further decrease the possibility of interference.
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b) IMT / FWA services cannot be classified as Primary in the 3600-3727 MHz
band, specifically in Region 1, as this is still a consideration for WRC-23,
under Agenda Item 1.3.
The ITU Radio Regulations acknowledge the rights of primary services.
The proposal that a primary service can be deployed on a “no-protection”
basis does not accord to the international regulatory framework on the
management of radio frequency spectrum.
Firstly, only the FWA application were proposed for the band 3600-3727
MHz and not IMT. Secondly, the band is also allocated to Fixed Services
(FS) on a Primary basis in Zambia and FWA systems are part of FS service
although they can also be deployed in bands allocated to mobile services.
Therefore the use of this band for FSS does not preclude its use for FWA
under fixed services. The priority utilization between co-primary services
in a band is a national matter, subject to several factors including public
interest, considerations related to coordination with affected neighbor
administrations and to economic advantages derived from regional and
global harmonization.
It is instructive to note that in the Region 1 territories EU4 and UK5 the
band 3600-3800 MHz is allocated to mobile services on a primary basis.
c) Migration of FSS services to frequency band above 3800 MHz will likely
raise satellite capacity issues and that will have legal and significant cost
implications for migrating satellite incumbents.
The Authority notes that no evidence was submitted in supported of this
this assessment. However, these reservations call for further consultations
with the satellite and broadcasting industries in line with the Authority’s
consultative and collaborative regulatory approach.

4
5

https://efis.cept.org/sitecontent.jsp?sitecontent=ecatable
http://static.ofcom.org.uk/static/spectrum/fat.html
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The Authority also notes that Nigeria, one of the biggest satellite TV
markets in Africa, recently licensed the band 3700-3800 MHz for 5G6 and
will therefore pay keen interest to this development to assess how these
anticipated challenges will unfold in that market.
d) Assessment of satellite C-band utilization should be made in terms of
capacity usage rather than in terms of number of existing Earth stations.
Some of earth stations play a significant role in the distribution of digital
terrestrial television content to transmitter sites across the country.
Determining the number and location of the satellite Earth stations is
critical for technical compatibility analysis as shown in the Report ITU-R
M.2109.
The role that the satellite plays in the distribution of digital terrestrial TV
in Zambia is significant and well understood both in geographic scope
(Figure 3) and spectrum utilization. However, the Authority has a mandate
to ensure that key spectrum is allocated to the highest value socioeconomic uses in line with public interest and, while open to further
engagements, maintains the view that the 400 MHz spectrum from 38004200 MHz will be adequate for content delivery and other services.

6

https://www.ncc.gov.ng/media-centre/news-headlines/1137-5g-mafab-mtn-emerge-winners-innigeria-s-3-5ghz-spectrum-auction
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Figure 3 TVRO Earth Stations in the 3700-3800 MHz band for a DTT Program Distribution Network

e) The guard band of 73 MHz is unnecessarily large, a guard band of no more
than 20 MHz is sufficient
There is a technical trade-off: the larger the guard band the less
separation distance to FWA/IMT stations is required for interference-free
operation and less stringent the installation coordination and limits that
will be imposed on both FWA in the 3600-3727 MHz band and IMT in the
3400-3600 MHz band. Different countries have adopted different guard
bands depending on their particular national situation with regards to the
number and location of existing Earth stations and usage trend in C band
and 5G national spectrum requirements; USA uses 20 MHz guard band,
Hong Kong 100 MHz, Singapore 50 MHz, Taiwan, 44 MHz.
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Figure 4 Protection Distance vs Guard Band for Different Filters (Source: Intelsat)

Decision 5:
a) Undertake and complete the 3400-3600 MHz band defragmentation by end of
2021 to have contiguous 80 MHz channel between 3400-3480 MHz.
b) Extend the deadline for C-band satellite users’ migration from 3600-3800 MHz to
3800-4200 MHz to end of 2023 to provide for further detailed stakeholder
engagements regarding three main issues raised: (i) satellite capacity issues in
the 3800-4200 MHz band, (ii) migration cost and (iii) legal implications related
to running contracts.
c) Mandate retrofitting of Earth Stations in the band 3800-4200 MHz with band pass
filters and amend Satellite Earth Station Guidelines accordingly;
d) Postpone migration of FWA services to 3600-3700 MHz from 2022 to 2024 and the
consequent release of 120 MHz in the 3480-3600 MHz band for 5G;
e) Commission detailed individual spectrum utilization for each FWA incumbent
users, pursuant to Section 59 (3)(a) of the ICT Act;
f)

Delay the release of the 100 MHz in the 3300-3400 MHz band to Q1 2023 to
facilitate for (i) 5G trials in 2022, (ii) further national coordination with
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radiolocation services users and (iii) completion of coordination agreements with
neighbouring countries before implementing IMT in the band in accordance with
Resolution 223 (Rev.WRC-19).
g) The Authority will make a final determination on the size of the guard band by
2024 and this will be from within the 3600-3800 MHz band.

Figure 5 Revised C-band Utilization Plan

7.0

26 GHz Band

7.1.

Although there is uncertainty regarding deployment costs and viable commercial
use cases for mmWave bands in Africa, the Authority was of the view that it
should promote early adoption and therefore proposed to take all the necessary
regulatory measures to make this spectrum available and encourage early trials
and tests in the band to pave way for commercial use.

7.2.

Of the five (5) mmWave bands available for IMT, the 26 GHz band is the 5G
pioneer mmWave band with the most mature ecosystem of equipment and
devices.

7.3.

The initial channeling plan was based on TDD with 200 MHz blocks allotments.
However, considering local private vertical networks that may require smaller
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bandwidths, the 100 MHz TDD blocks will be adopted for flexibility and
efficiency.
7.4.

Stakeholders raised the following concerns and recommendations:
a) The Authority should take extra measures to protect satellite services by
implementing

requirements

in

Resolution

242

(WRC-23)

and

Recommendations ITU-R SM.1541-6 and ITU-R SM.239
These recommendations are well noted and will be incorporated into the
appropriate guidelines and licence conditions.
b) The Authority should also consider the band 37-43.5 GHz as deployments are
accelerating around the world.
The band will be included the second wave of spectrum release for the 20242026 period as indicated in Decision 1.
c) The Authority should not place limits on the amount of spectrum per
operator in this band.
The Authority has a mandate to maintain or enhance competition in the
market in the allotment of key spectrum and therefore needs to place
spectrum caps on the amount of spectrum a single operator can access to
prevent monopoly by a single market player.
Decision 6:- (a) The Authority shall open the 26 GHz band by Q3 2022 and incorporate
the recommended measures to protect satellite services in the Ku band. (b) The
spectrum shall licensed on a first-come, first-saved basis in 100 MHz blocks allowing for
both countrywide and local licensing.
8.0

TDD Synchronization Requirements

8.1.

TDD systems require synchronization of transmissions between adjacent
operators’ allotments to prevent harmful interference.
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8.2.

The Authority proposed to facilitate and encourage operator-led solutions
through appointment of a TDD Synchronization Working Group (TSWG) with a
proposed schedule. The proposal was where widely supported.

Decision 7:- The Authority shall implement the plan and schedule for an industry-led
approach to facilitate for TDD network synchronization as per Figure 6.

Figure 6 TDD Synchronization Development

9.0

Spectrum Release Schedule

9.1.

Based on the completion of the identified spectrum activities and market
readiness, the Authority proposed spectrum release dates for stakeholder
consideration.

9.2.

Stakeholders raised the following concerns and recommendations:
a) How the Authority proposes to make available 130 MHz of spectrum
available for 5G in the 3400-3600 MHz band in 2022, considering the number
of steps that will need to be taken to make that spectrum available.
The Authority agrees with the assessment that the proposed plan allocated
insufficient time to complete the identified re-farming and migration steps.
In view of this, the Authority will delay the final FWA migration to 2024, as
indicated in Decision 5d.
b) Release the 2600 MHz and 3500 MHz bands at the same time
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Due to reasons provided in Decision 5f, the release of the spectrum in the
3300-3400 MHz band will be postponed to Q1 2023.
9.3.

As indicated in Decision 4, the spectrum release schedule shall include release
of the remaining 2x10 MHz of 4G spectrum in the 800 MHz band.

Decision 8:- (a) To make the required spectrum available in a timely and predictable
manner, the following spectrum release schedule and consolidated 5G Roadmap shall
be adopted in order to meet industry spectrum requirements and accelerate 5G into
commercial use in Zambia. The roadmap shall be subject to updating, modification and
amendment at any time as deemed necessary by the Authority.
Table 1 Spectrum Release Schedule

Spectrum Band

Frequency Range

Assignable
Bandwidth

Timeline

1

2600 MHz

2500-2640 MHz

140 MHz

Q1 2022

2

800 MHz

791-801/832-842 MHz

20 MHz

Q1 2022

3

26 MHz

24.3–27.5 GHz

3.2 GHz

Q3 2022

4

C-Band

3300-3400 MHz

100 MHz

2023

5

700 MHz

703-733 MHz/758-788 MHz

60 MHz

2023

6

C-Band

3480-3600 MHz

120 MHz

2024

No.

19 of 20

5G Spectrum Roadmap 2021-2024, Ver. 1.0

5G Spectrum Roadmap

20 of 20

