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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 700MHz E-UTRA FDD band for Arab region work item.
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]
RP-151042, “New WI: 700MHz E-UTRA FDD Band for Arab Region”
[4]
RP-150563, “LS on Standardization of New E-UTRA Band and OOBE Limits Requirement”

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 700MHz band is a potential global band that is planned to be used for LTE/LTE-A networks deployment. The Arab League has recommended that the spectrum of 698-703MHz UL/753-758MHz DL can be implemented for IMT in combination with part of 703-733MHz UL/758-788MHz DL spectrum, while meeting Out of Band Emission limit of -25 dBm/8MHz below 694MHz from the LTE UE transmission within the new E-UTRA band. It is noted that E-UTRA Band 28 OOBE requirement is -25 dBm/8MHz for 470- 694MHz from the LTE UE transmission in the Arab League counties.
Many Administrations of the Arab Spectrum Management Group (ASMG) have supported the development of new E-UTRA band that includes this spectrum, The Arab League has sent liaison statement to 3GPP requesting the standardization of the new E-UTRA band that includes 2x5MHz spectrum (UL: 698-703MHz, DL: 753-758MHz portion considering the OOBE requirement of -25 dBm/8MHz for 470- 694MHz.

The Telecommunication Regulatory Authority of United Arab Emirates (UAE) has announced its initial 700MHz band plan for mobile broadband services, which has been vacated from incumbent broadcasting service, in 2013. The UAE has already started the process for allocating the 700MHz band (698~790MHz) to local governmental organization (i.e. PPDR) and commercial operators.
A new E-UTRA band needs to be developed to include this 2x5MHz spectrum (UL: 698-703MHz, DL: 753-758MHz portion.

It has been noted that this spectrum has also been considered in the CEPT countries for PPDR usage and compatibility studies with adjacent systems have been performed by SE7.

The objectives of the WI [3] are as follows:
1. Initial study phase:

a. Agree on band arrangement during RAN4#76 including (698-703MHz for UL and 753-758MHz for DL) while focusing on the following options:

i. 2x15MHz: 698 – 713MHz for UL and 753-768MHz for DL.

ii. 2x20MHz: 698 – 718MHz for UL and 753-773MHz for DL.

iii. 2x30MHz: 698 – 728 MHz for UL and 753 - 783 MHz for DL.

Note: Other options are not precluded considering the filter performance of each option and capability to achieve OOBE requirement.
2. Given the band arrangement, Specify RF requirements for the new E-UTRA band.

3. Specify channel bandwidths of 5 MHz (e.g. 698-703MHz), 10 MHz (e.g.  698-708MHz) and 15 MHz (e.g.  698-713MHz).

4. Specify band numbering of the new band 
5. Address potential UE coexistence issues, if any.

Notes:

· This new FDD E-UTRA band is expected to be release independent starting from release 8 onwards.

Considering ongoing work in CEPT on this band, additional OOBE requirement for 5 MHz carrier bandwidth might be considered, as possible, if CEPT work will be concluded within the timeframe of this Work Item.
5
Frequency band arrangements and regulatory background
5.1 
Frequency band arrangements

5.1.1
Spectrum needs and usage

In [4], the Arab Spectrum Management Group (ASMG) informed about the growing demands for mobile broadband by commercial and governmental entities in the region and propose the specification of a new band which would combine the 2x5MHz below Band 28 together with part of Band 28. 

The ASMG has also stated in [4] that LTE UE out-of-band emission (OOBE) limit below 694MHz is -25dBm/8MHz in order to protect DTV receiver. 

When Band 28 was introduced in 3GPP, the UE specifications were specified assuming a dual duplexer implementation with 2x30MHz duplexers as this was the state-of-the-art on filter pass-band. A new band plan including 698-703/753-758 MHz (i.e. around the same frequencies as Band 28) will have the same limitations in terms of pass-band as Band 28, i.e., the maximum pass-band is 2x30MHz.

In general, the larger the pass-band, the more commercial and/or governmental allocation options can be covered. This increases the band attention and the likelihood of UEs to include the band implementation in their front ends. At the same time, it also brings economies of scale. Thus, a 2x30MHz band plan for the new band including 698-703/753-758 MHz seems the most suitable to cover the spectrum needs in the Arab region.

5.1.2 
Filter Considerations

It is important to meet the OOBE requirement by filter attenuation as much as possible. Otherwise, large power back-off may be needed. Given that the frequency separation between the new band the DTV receiver below 694MHz is only 4MHz, this imposes challenges in the filter design. In the mean time, it is desirable that the existing filter design can be reused for this new band filter to reduce R&D cost.

The 30MHz pass band for this new band is exactly 5MHz shift in frequency from the B28 lower duplexer. Hence some of the design for B28 lower duplexer may be reused for this new band filter.

Due to the close proximity in frequency between the new band and DTV bands, steep filter attenuation is needed at 4MHz offset. In general, reducing the filter pass-band helps to design steeper filters. While detailed filter spec is still missing in order to completely quantify the gain, based on preliminary feedback from filter vendors, the gain from reducing the pass-band is not dramatic since the steep rejection is required at 4MHz from the band edge. In order to progress the work, it is recommended that the band plan to be defined based on information at hand.

5.1.3 
Conclusion

Based on the discussion above and consider all the aspects. Consensus has been reached that the 2x30MHz band plan should be used for the new band. 
5.2 
Regulatory Background
Arab Spectrum Management Group (ASMG) is a working group that related to the Arab ministers for Information and Communication Technologies. This group is responsible for managing the frequency spectrum in the Arab region. It was established in 1997, to consolidate cooperation in the field of spectrum management, through the participation and exchange of views on developments in radio communications, as well as the management and coordination of all relevant space management issues, and the World Radio-communication Conferences and other issues related to spectrum management.
At its meeting on 15 - 19 February 2015 ASMG discussed the growing demands for mobile broadband by commercial and governmental entities in the region and the requirement to develop and standardize a new E-UTRA band to facilitate network deployments in the Region, in connection with the options of frequency arrangements for the use of the 694-790 MHz band for International Mobile Telecommunications (IMT) in ITU Region 1.

The ASMG has recommended that the spectrum of 698-703MHz UL/753-758MHz DL can be implemented for IMT in combination with part of 703-733MHz UL/758-788MHz DL spectrum, while meeting the Out of Band Emission limit of -25 dBm/8MHz below 694MHz from the LTE UE transmission within the new E-UTRA band. It has been noted that the adopted OOBE requirement of E-UTRA Band 28 from the LTE UE transmission is -25 dBm/8MHz for 470- 694MHz in many Arab and African Administrations of ITU Region 1.
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Required changes to E-UTRA, 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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