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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document is a technical report for the work item of introduction of TDD operating band in the 3300-3400 MHz band for LTE, which was approved at TSG RAN#76. The objective of this work item is to specify technical requirements for deploying LTE TDD operation in the 3300-3400MHz band for Africa countries.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TR 30.007: “Guideline on WI/SI for new Operating Bands”

[3]
Recommendation ITU-R M.1036: "Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications (IMT) in the bands identified for IMT in the Radio Regulations".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

FDL_low
The lowest frequency of the downlink operating band
FUL_high
The highest frequency of the uplink operating band
NOffs-DL
Offset used for calculating downlink EARFCN
NOffs-UL
Offset used for calculating uplink EARFCN
PREFSENS
Reference Sensitivity power level
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ATU
African Telecommunications Union
ITU‑R
International Telecommunication Union - Radiocommunication Sector

WRC-15
World Radiocommunication Conference 2015
4
Background
Work item objective
The objectives of core part in this work item are as follows:

-
Specify a new LTE TDD band to cover the range 3300-3400MHz, including band numbering and supported bandwidths
-
The starting point is a band for 3.3-3.4GHz, however harmonization with Band 42 and maybe other LTE 3.5GHz bands should be considered, and if issues found, another arrangement could be considered
-
Specify necessary RF core requirements

-
With UE power Class 1, i.e., 23dBm
-
Add the newly specified band to RRM specifications and other related RAN4 specifications

5
List of band specific issues for introduction of TDD operating band in the 3300-3400MHz band for LTE
-
General issues
-
Frequency band arrangement
-
E-UTRA issues

-
UE transmitter requirements

-
UE receiver requirements

-
BS Transmitter requirements

-
BS Receiver requirements
6
Band plan allocation and regulatory background

6.1
Current regulatory background

-
ITU-R allocation & identification

According to international regulation, WRC-15 have allocated the 3300-3400MHz band to mobile service and WRC-15 has identified the 3300-3400MHz band for IMT in a large number of Africa countries. Below, the allocation of the 3300-3400MHz band:
Table 6.1-1: ITU-R allocation of the 3300-3400MHz band
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5.429B In the following countries of Region 1 south of 30° parallel north: Angola, Benin, Botswana, Burkina Faso,

Burundi, Cameroon, Congo (Rep. of the), Côte d’Ivoire, Egypt, Ghana, Guinea, Guinea-Bissau, Kenya, Lesotho, Liberia,

Malawi, Mauritania, Mozambique, Namibia, Niger, Nigeria, Uganda, the Dem. Rep. of the Congo, Rwanda, Sudan, South

Sudan, South Africa, Swaziland, Tanzania, Chad, Togo, Zambia and Zimbabwe, the frequency band 3 300-3 400 MHz is

identified for the implementation of International Mobile Telecommunications (IMT). The use of this frequency band

shall be in accordance with Resolution 223 (Rev.WRC-15). The use of the frequency band 3 300-3 400 MHz by IMT

stations in the mobile service shall not cause harmful interference to, or claim protection from, systems in the radiolocation

service, and administrations wishing to implement IMT shall obtain the agreement of neighbouring countries to protect

operations within the radiolocation service. This identification does not preclude the use of this frequency band by any

application of the services to which it is allocated and does not establish priority in the Radio Regulations. (WRC-15)

…
-
ATU Questionnaire

According to the ATU questionnaire made at the end of 2016, a majority of African countries will NOT have radar deployed in the future in 3300-3400 MHz band and IMT deployment in 3100-3300 MHz band. Few Africa countries would like to share 3300-3400MHz band between IMT and Radar.

Below, this is the summary of the administration’s responses about the future plan to use 3100-3300MHz band and 3300-3400MHz band. The following maps show:

-
The countries that, according to the ATU questionnaire, will have radar deployed in the future in the 3100-3300 MHz band NOTE 1  and the countries that have signed footnote 5.429B in the Radio Regulations (identification of 3300-3400 MHz for IMT). This provides an indication of likely issues of adjacent channel coexistence

-
The countries that, according to the ATU questionnaire, will have radar deployed in the future in the 3300-3400 MHz band NOTE 2 and the countries that have signed footnote 5.429B in the Radio Regulations (identification of 3300-3400 MHz for IMT). This provides an indication of likely issues of co-channel coexistence
NOTE 1:
Countries that say they have identified the band for radar or have these systems already deployed today and do not plan to change use, plus countries that do not have radar today but plan to deploy it in the future
NOTE 2:
As above
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Figure 6.1-1: Response to the ATU question about the country’s plan to use the 3300-3400MHz band for IMT

-
TDD band plans in ITU-R 5D

Below, the last version of frequency arrangement from the draft Recommendation ITU-R M1036 [3] “Frequency arrangements for implementation of the terrestrial component of International Mobile Telecommunications (IMT) in the bands identified for IMT in the Radio Regulations (RR)”:
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Figure 6.1-2: Frequency arrangements in band 3300-3700MHz in last version of frequency arrangement from the draft Recommendation ITU-R M1036 [3] 
6.2
In-band services & adjacent band services in Africa
Based on the ITU-R allocation (see paragraph 5.1), find the summary of the main other services than IMT in the band and in adjacent bands:

-
In-band => Radiolocation.

-
Adjacent-band =>

-
Below 3300MHz => Radiolocation

-
Above 3400MHz => Fixed; Fixed Satellite; Mobile
7
General issues

7.1
Frequency band arrangement

Taking into account that in the 3300-3400 MHz band there is only TDD arrangement in the current draft Recommendation M1036 [3], it is proposed to take into account in only the TDD arrangement as described just below:
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Figure 7.1-1: frequency band channelization in the 3300-3400MHz band
8
Study of E-UTRA specific issues

8.1
For BS & UE (unwanted regional emission level) in the band(s) 3300-3400 MHz

3GPP RAN4 questioned ATU about the necessity to take into account the regulation in the 3GPP specifications for the 3300-3400MHz band for Africa countries. ATU responded and the ATU’s conclusion was:

-
In conclusion, ATU is of the view that it is not necessary to introduce further requirements in the 3GPP specification of the new band to protect incumbent radar services. 
Thus, the 3300-3400MHz band for Africa countries will not taking into account any specific constraints to protect incumbent users.
8.2
UE sensitivity for E-UTRA
The reference sensitivity is specified in Table 8.2-1 for Band 52 for general case:
Table 8.2-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	52
	
	
	-99
	-96
	-94.2
	-93
	TDD


For specific case, UE(s) equipped with 4 antenna ports, the following additional requirements described in the table 8.2-2 is applied:
Table 8.2-2: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	52
	
	
	-101.2
	-98.2
	-96.4
	-95.2
	TDD


9
Study of MSR specific issues
No issues identified.
10
Channel numbering for E-UTRA, MSR
For 3300-3400MHz Band the E-UTRA frequency band is defined as in Table 10-1. 
Table 10-1: E-UTRA frequency bands

	E‑UTRA Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high
	

	52
	3300 MHz
	–
	3400 MHz
	3300 MHz
	–
	3400 MHz
	TDD


EARFCN for 3300-3400MHz Band is defined as in Table 10-2.
Table 10-2: EARFCN allocated for E-UTRA Band 52
	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	52
	3300
	59140
	59140 - 60139
	3300
	59140
	59140 - 60139


11
Required changes to E-UTRA and MSR specifications
The required changes to the 3GPP specifications for the new band are summarised in a Table 11-1.
Table 11-1: Overview of 3GPP specifications with required changes

	3GPP specification
	Clause in TR 30.007 where the required changes are given
	Clause in the present document identifying additional changes

	TS 36.101
	8.2.1.1
	

	TS 36.104
	8.2.1.2
	

	TS 36.106
	8.2.1.3
	

	TS 36.113
	8.2.1.4
	

	TS 36.124
	8.2.1.5
	

	TS 36.133
	8.2.1.6
	

	TS 36.141
	8.2.1.7
	

	TS 36.143
	8.2.1.8
	

	TS 36.307
	8.2.1.9
	

	TS 25.101
	8.2.2.1
	

	TS 25.104
	8.2.2.3
	

	TS 25.106
	8.2.2.5
	

	TS 25.123
	8.2.2.7
	

	TS 25.133
	8.2.2.9
	

	TS 25.141
	8.2.2.10
	

	TS 25.143
	8.2.2.12
	

	TS 25.461
	8.2.2.15
	

	TS 25.466
	8.2.2.16
	

	TS 37.104
	8.2.3.1
	

	TS 37.113
	8.2.2.2
	

	TS 37.141
	8.2.2.3
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