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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 Extended-Band 12 new E-UTRA Band.
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]
RP-172111, “New WI: Extended-Band12 new E-UTRA Band”
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 3GPP 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 3GPP TR 21.905 [1].
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 3GPP 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 3GPP TR 21.905 [1].
Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Background
4.1
Justification

This WID proposes a new band be developed for LTE that takes advantage of an extra 1MHz of spectrum that was not included in Band 12’s definition. LTE Band 12 spectrum came previously from television (“TV”) Channels 52-54 and 57-59, which comprises 36 MHz from 698 to 716 and 728 to 746 MHz [1]. In 2002, the FCC reallocated the 698-746 MHz spectrum band (Lower 700 MHz Band as in Figure 4.1-11) that had been allocated to television Channels 52-59 for new services, including mobile service [https://www.fcc.gov/wireless/bureau-divisions/mobility-division/lower-700-mhz-service.]. However, E block operations remained the same and was not reallocated

This WID proposes a new band be developed for LTE that includes 1MHz of spectrum that was previously defined as guard band to address Channel 51 and E Block interference concerns 

[image: image3.emf]
Figure 4.1-1: FCC Lower 700 MHz Bandplan
At the time when LTE Band 12 was defined by the 3GPP in 2008, it was defined with the UL as 698 – 716 MHz and the DL 728 – 746 MHz. [TS36.101v8.3.0 Table 5.2-1]. Later in 2010, it was decided that the 1 MHz at the lower end of A-block, 698-699 MHz, would be excluded from Band 12 uplink band, and left as guard band because the spectrum below 698 MHz was used by TV stations in channel 51 and lower. The 1 MHz at the upper end of A-block, 728-729 MHz, would be excluded from Band 12 downlink band, and left as guard band due to adjacent E block operations. 

Since Band 12 is a FDD band, the 1 MHz, 728-729 MHz, was also excluded from the downlink band. [R4-104456, R4-104457, R4-104458] Band 12 frequency range and the 1 MHz guard bands on the uplink and the downlink in relation to TV CH 51 and E block is shown in Figure 4.1-2.

[image: image4]
Figure 4.1-2: LTE Band 12 frequency range and the 1 MHz guard bands
Excluding the 1 MHz at the lower end of A-block from Band 12 was justified at the time because the 1 MHz was intended as guard bands to mitigate potential mutual interference between LTE in Band 12 and TV operation in channel 51 and below. The 1MHz guard band was also done because the UE RX got a quite strong blocker due to the E block operations. 
Following the 3GPP 2010 decision to specify a 1 MHz guard band, the stakeholders for Band 29 (D/E blocks) agreed to specify DL only operation, a reduction of the E block transmitter power from 50 kW ERP to 1000 W/MHz ERP for non-rural deployment and 2000 W/MHz ERP for rural deployment.  At the same time, the FCC also preserved 50 kW deployment possibilities for D/E block licenses in 27.50(c)(12):
Also, because A-block is 6 MHz wide, excluding 1 MHz still leaves A-block licensees 5 MHz to use for a 5 MHz LTE component carrier. Plus, the excluded 1 MHz cannot be used by LTE or any other 3GPP technologies effectively anyway. However, these justifications are no longer valid today.

First, TV stations in channel 51 and below will be gone. The FCC completed Broadcast Incentive Auction [7] in April 2017. The auction has repurposed 84 MHz TV broadcast spectrum. Those incumbent TV stations that had foregone their spectrum right of use during the auction will cease operation; those had not will be “repacked” to down below CH37 within a 39-month transition period. The FCC has designated a 3 MHz guard band, 614-617 MHz, to mitigate potential mutual interference between new services and WMTS service in CH37. The FCC has also designated an 11 MHz duplex gap, which is 652-663 MHz. The rest 70 MHz of paired spectrum, 617 to 652 and 663 to 698 MHz, is currently being standardized by 3GPP as a FDD band for LTE, designated as E-UTRA Band 71 [RP-170051]. Refer to Figure 4.1-3.
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Figure 4.1-3: Broadcast Incentive Auction repurposed 84 MHz spectrum

With the proposed new band it is now possible to allocate additional NB-IOT standalone carriers in the 1 MHz guard band. 
For the afore-mentioned reasons, it is proposed to study the impact of removing the guard-band between A and E blocks and use the results to standardize an entirely new FDD E-UTRA operating band based on the 36 MHz paired spectrum consists of E-UTRA Band 12 and the 1 MHz “unused” guard bands on the uplink and the downlink immediately below Band 12. To be specific, the uplink band for this new band is 18 MHz, 698-716 MHz; the downlink band is 18 MHz, 728-746 MHz; the duplex gap is 12 MHz, 716-728 MHz. Refer to Figure 4.1-2.

4.2
Objectives
The work item consists of two parts.

Part 1 would be a study phase to look at the co-existence impacts of the removal of the 1MHz guard between E block and A block (728-729MHz). Following aspects would be considered;

· Impact of interference on E Block performance from increased carriers in the A block in various deployment scenarios. Compare the performance impact with and without the 1 MHz guard band.
· Impact of interference from E block to A block receivers
· Address potential BS and UE coexistence issues

The outcome of the study phase would be captured in the TR for this band.  If needed the objectives of the WID would need to be revised based in the outcome of Part 1 study phase 

Part 2 would be the reminder of the Work Item.  Those objectives dependent upon the study phase cannot begin until the completion of Part 1. The following are the Part 2 core objectives: 

· Standardize a new FDD E-UTRA operating band based on the 36 MHz paired spectrum consists of E-UTRA Band 12 and the 1 MHz “unused” guard bands on the uplink and the downlink immediately below Band 12. To be specific, the uplink band for this new band is 18 MHz, 698-716 MHz; the downlink band is 18 MHz, 728-746 MHz; the duplex gap is 12 MHz, 716-728 MHz. Refer to Figure 4.1-2.
· Support for 5 and 10MHz bandwidths
· Specify band numbering and RF characteristics of the new band 

· Address potential BS and UE coexistence issues taking into account the outcome of the Part 1 study phase
· Ensure the new band supports NB-IoT UE and category M1 UE.
· Update the related 3GPP E-UTRA technical specifications to include support for the new band 
· Specify requirements for the new band such that B12 can also be supported, on a fully interoperable basis. 

· Future requirements for Carrier Aggregation combinations with the new band shall guarantee all combinations with B12 can also be supported. Carrier Aggregation is not part this WI.

The Study Phase of the Work Item will begin in RAN4 #84bis. No Part 2 work may begin before RAN4 #85. The WID will not be considered complete until Part 1 and Part 2 are finished.

Part 1   .
Part 1 would be a study phase to look at the co-existence impacts of the removal of the 1MHz guard between E block and A block (728-729MHz
5
Coexistence impacts of the removal of the 1MHz guard between E block and A block (728-729MHz)
5.1
Deployment scenarios 
The out-of-band spurious emissions from the adjacent channel represent an increase in interference power into the E block receiver.  Without a 1 MHz guard band, the adjacent out of bands spurious emissions or interferer is expected to be higher into the E block. 
The following deployment scenarios are used to study the impact of the increased out-of-band emissions in the adjacent E block channel with and without the current 1 MHz guard band (728-729MHz). 
[image: image6.emf]
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Figure 3.1-1 Deployment scenarios

The three scenarios being are: 

· Scenario 1 is the current B12 deployment scenario and is proposed to be the reference case i.e. with 1 MHz guard band

· Scenario 2 is a possible B12+ deployment scenario where 4 NB-IoT carriers are deployed adjacent to B block 

· Scenario 3 is a possible B12+ deployment scenario where up to 4 NB-IoT carriers are deployed adjacent to E block 

According to TS 36.104, the maximum number of NB-IoT carriers that can be placed within 1MHz is 4 because the FOFFSET from the center of outermost carriers is 200kHz.

The E block can be occupied by a supplementary DL (SDL) or broadcast services (eMBMS/ATSC).  The impact on E block performance due to increased emissions from A block shall be evaluated with and without 1 MHz guard band as emissions difference in dB over both the first 1 MHz (727-728 MHz) and the whole 6 MHz (722-728MHz) of E block. Companies are encouraged to further evaluate the impact of emissions difference to other parameters such as coverage and throughput.
Part 2   .
Part 2 would be the reminder of the Work Item.  
6
Frequency band arrangements and regulatory background
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<Text to be added>
6.2
Nearby non-3GPP Services 

<Text to be added>
6.3
FCC regulation requirement

<Text to be added>
7
List of band specific issues for Extended Band 12 frequency band
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11
Required changes to E-UTRA and MSR specifications
Table 11-1: 3GPP specifications with required changes
	Affected existing specifications

	Spec No.
	Subject of the CR
	Comments
	CR (Tdoc)

	36.101
	E-UTRA; UE Radio transmission and reception
	Core part
	

	36.104
	E-UTRA; Base Station (BS) radio transmission and reception
	Core part
	

	36.113
	E-UTRA; BS and repeater EMC
	Core part
	

	36.124
	E-UTRA; EMC requirements for mobile terminals and ancillary equipment
	Core part
	

	36.133
	E-UTRA; Requirements for support of RRM
	Core part
	

	37.104
	E-UTRA, UTRA and GSM/EDGE;
Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception
	Core part
	

	37.113
	E-UTRA, UTRA and GSM/EDGE;
Multi-Standard Radio (MSR) Base Station (BS) Electromagnetic Compatibility (EMC)
	Core part
	

	25.104
	Base Station (BS) radio transmission and reception (FDD)
	Core part
	

	25.461
	UTRAN Iuant interface: Layer 1
	Core part
	

	25.466
	UTRAN Iuant interface: Application part
	Core part
	

	25.101
	User Equipment (UE) radio transmission and reception (FDD)
	Core part
	

	25.133
	UTRAN: Requirements for support of radio resource management (FDD)
	Perf part
	

	37.141
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing
	Perf part
	

	36.141
	E-UTRA; Base Station (BS) conformance testing
	Perf part
	

	25.141
	Base Station (BS) conformance testing (FDD)
	Perf part
	

	25.123
	UTRAN: Requirements for support of radio resource management (TDD)
	Perf part
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