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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 a technical report for the LTE for 700 MHz digital dividend work item. It is intended to define both FDD and TDD arrangements on the 698-806 MHz frequency band in Region 3.
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]
APT/AWF/REP-14 “APT Report on Harmonized Frequency Arrangements for the Band 698-806 MHz”, Asia Pacific Telecommunity Sep 2010
[3]
3GPP TR 30.007: “Guideline on WI/SI for new Operating Bands”

Reference to relevant background documents for the frequency arrangement and regulation should be given.

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] 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 [x].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] 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 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Background
The switch off of analogue television (Digital Dividend) will make available for IMT services a portion of the UHF spectrum in Region 3.  In other regions the switch to digital television will also create a digital dividend that may be used for IMT services.

At the ninth meeting of the APT Wireless Forum (AWF-9), held in Seoul, Korea from September 13th to 16th 2010, agreement was reached on two harmonized frequency arrangements for IMT in the 698-806 MHz frequency band in Region 3. This agreement is the result of extensive studies undertaken by Region 3 administrations, network operators and manufacturers of equipment, user devices and electronic components, following the decisions taken WRC-07. [2]
The agreed FDD arrangement is: Uplink: 703-748 MHz, Downlink 758-803 MHz, i.e. 2x45 MHz.

The agreed TDD arrangement is: 698-806 MHz, i.e. 1x108 MHz. However APT notes that “a minimum internal guard-band of 5 MHz at the lower edge (698 MHz) and 3 MHz at the upper edge (806 MHz) needs to be considered”. 

The AWF-9 meeting also invited further studies to determine UE out-of-band emission limits and implementation issues relating to the usage of the band 698-806 MHz by the Mobile Service. The APT Wireless Group (AWG)
 is continuing these studies and plans to finalize them in the 11th meeting of AWG in October 2011.
Note that studies on implementation issues for countries which cannot make the whole band 698-806MHz available and therefore cannot apply the APT-agreed arrangements but will use some part of the frequency arrangement should be conducted in order to suit their national considerations, which will consequently allow more deployments using the APT-agreed arrangements in various countries.
The purpose of this work item is to:

· Study the technical requirements for deploying LTE in the band 698-806 MHz in region 3, e.g. coexistence requirements with service in adjacent frequency bands, considering the on-going work in the AWG. Both TDD and FDD should be considered.
· Develop channel arrangements for LTE in the band 698-806 MHz in line with the APT decision for region 3 and the study above. Both TDD and FDD should be considered.
· Develop technical requirements for deployment of LTE in the band 698-806 MHz, considering implementation issues for countries which cannot make the whole band 698-806MHz available and therefore cannot apply the APT-agreed arrangements but will use some part of the channel arrangement. Both TDD and FDD should be considered.
· Consider possible deployment in region 2 outside of US.
· Generate CR’s to update the appropriate documents
5
Frequency band arrangements and regulatory background
5.1
Adjacent 3GPP bands

In figure 5.1-1 an overview of the already standardised 3GPP frequency bands is given. However some of the bands are regional or local and thus the coexistence situation is slightly different in different regions and countries.

We can see that for all the adjacent 3GPP bands the new band has a downlink allocated next to an uplink of the already standardised bands. Thus there will may be interference from the BS of the new band into the BS of the already standardized bands. In addition there may be interference from UEs in the already defined bands into UEs for the new band.


[image: image3]Figure 5.1-1 Overview of adjacent bands defined by 3GPP

In table 5.1-1 we give some further details on where bands are used and the frequency separation between the new band and the already existing bands.

Table 5.1-1 Further details on 3GPP bands close to the new band

	Band
	Frequency separation 
	Comments/Notes

	Band 5
	21 MHz
	Used in various places in the APAC region 

	Band 18
	12 MHz
	Used in Japan

	Band 19
	27 MHz
	Used in Japan

	Band 26
	11 MHz
	Band planned for global use.

	Low E850
	3 MHz
	WI ongoing (Jun 2011), but band not in standard


5.2
Services below the band

Below the new band the spectrum is mainly allocated to broadcasting. There are four different digital TV standards used in the regions (ATSC, DTMB, DVB-T/T” and ISDB-T). In addition there are three different channel rasters used (6,7 and 8 MHz). In figure 5.2-1 an overview of the frequency arrangement is given for the countries where the band below 698 MHz will be freed up by the transision to digital TV technology. However, there would be some countries which cannot make the whole band 698-806MHz available for the mobile service even after the digtail TV transision. For example, Japan will have the channel arrangement for digital TV as shown in figure 5.2-2. In table 5.2-1 further details are given some of the countries in the region.

[image: image4]
Figure 5.2-1 Channel arrangements for digital TV below the band

[image: image5]
Figure 5.2-2 Channel arrangements for digital TV in JapanThe main interference paths are from a FDD and TDD UE uperating in the new band to digital TV receivers. In addition there will be interference from TDD BS to TV receivers. The TV transmitter may create interfere at the BS receiver in the new band.

Table 5.2-1 Further details digital TV channel raster and broadcasting standard

	Channel raster
	Frequency separation
	Used in /system

	6 MHz
	5 MHz
	Americas (most countries),
Guam, American Samoa and Northern Mariana Islands (ATSC) 
South Korea(ATSC), 
Taiwan, 
the Philippines(ISDB-T), 

	6 MHz
	TBD1
	Japan (ISDB-T)

	7 MHz
	9 MHz
	Australia (DVB-T/T2),

	8 MHz
	9 MHz
	Europe (DVB-T/T2), 
Hong Kong (DTMB), 
Macau (DTMB), 
Falkland Islands, 
Southern Africa, 
most countries in Asia and Africa, 
most of Oceania

	NOTE 1: The frequency for digital TV is below 710MHz. Available frequency for the mobile service is TBD


5.3
Services above the band

There are different services deployed above the band. In table 5.3-1 some services are listed. Some of the standards used for trunked radio is iDEN and TETRA.

Table 5.3-1 Examples of services above the new band

	Service
	Frequency separation
	Bandsplan
	Country 

	Digital trunked radio system 
	3 MHz
	806~822 UL
851~867 DL 
	Korea 

	Wireless trunked system 
	3 MHz
	806~821 
	China

	ITS 
	TBD
	TBD
	Japan 

	Trunked radio 
	3 MHz
	806~824 UL
851~869 DL
	Thailand 

	Trunked radio 
	3 MHz
	806~820 
	Vietnam 

	Digital trunked radio system 
	3 MHz
	806~824/851~869 
	India 

	Trunked radio 
	3 MHz
	806~821/851~866
(821~824/866~869 reserved for trunked radio)
	Malaysia

	Fixed service bands (restricted to digital linking) 
	3 MHz
	806~812/851~857 
	New Zealand 

	Land mobile service(Trunked) 
	17 MHz
	820~825 UL
865-870 DL 
	Australia


Text to be added

6
List of band specific issues for LTE for 700 MHz digital dividend
- General issues

-
TDD frequency arrangement

-
Co-existence with nearby 3GPP bands

o
Co-existence with lower E850 sub-band

o
Co-existence with Band 26

o
Co-existence with Band 5

o
Co-existence with Band 18 and 19

-
Co-existence with TV broadcasting 

-
Co-existence with PPDR and TETRA systems

-
Regional frequency arrangements

-
E-UTRA issues

-
UE duplexer

o
FDD dual duplexer

o
TDD filter

-
UE REFSENS

-
A-MPR for co-existence

-
MSR issues

-
No issues found


7
General issues

7.1
TDD frequency arrangement

7.2
Co-existence with nearby 3GPP bands

7.2.1
Co-existence with lower E850 sub-band

7.2.2
Co-existence with Band 26

7.2.3
Co-existence with Band 5

7.2.4
Co-existence with Band 18 and 19

7.3


Co-existence with TV broadcasting 

7.4


Co-existence with PPDR and TETRA systems

7.5


Regional frequency arrangements

Text to be added

8
Study of E-UTRA specific issues
8.1

UE duplexer

8.1.1
FDD dual duplexer

8.1.2.
TDD filter

8.2

UE REFSENS

8.3

A-MPR for co-existence

9
Study of MSR specific issues
Text to be added

10
Channel numbering for E-UTRA, MSR
(Text to be added

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 25.102
	8.2.2.2
	

	TS 25.104
	8.2.2.3
	

	TS 25.105
	8.2.2.4
	

	TS 25.106
	8.2.2.5
	

	TS 25.113
	8.2.2.6
	

	TS 25.123
	8.2.2.7
	

	TS 34.124
	8.2.2.8
	

	TS 25.133
	8.2.2.9
	

	TS 25.141
	8.2.2.10
	

	TS 25.142
	8.2.2.11
	

	TS 25.143
	8.2.2.12
	

	TS 25.307
	8.2.2.13
	

	TS 25.331
	8.2.2.14
	

	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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� AWF is now renamed as AWG.





