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Title: 
Revised WID on Extended-Band12 new E-UTRA Band
Acronym: Ext_B12_LTE
Unique identifier: 
 770071
NOTE:
For new WIs/SIs leave the Unique identifier empty or you can make a proposal for an Acronym.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	
	
	
	X
	

	Don't know
	X
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	
	Feature

	
	Building Block

	X
	Work Task

	
	Study Item


2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	{mandatory text: "parent WID" or "child WID"} 


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 


3
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 1) that had been allocated to television Channels 52-59 for new services, including mobile service [2]. 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: image1.emf]
Figure 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. [3]. 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. [4-6] 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 2.

[image: image2]
Figure 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 [8]. Refer to Figure 3.
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Figure 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 2.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

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 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 and M2 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.
4.2
Objective of Performance part WI

The objectives of the Performance part work item are to

· Update the related 3GPP E-UTRA technical specifications to include support for the new band, if necessary.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)

NOTE:
For all RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TR 36.761
	TR
	Extended-Band12 new E-UTRA Band 
	
	RAN#79

Mar. 2018
	Core part


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	36.101
	
	E-UTRA; UE Radio transmission and reception
	RAN#79

Mar. 2018
	Core part

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

	36.113
	
	E-UTRA; BS and repeater EMC
	Same as above
	Core part

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

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

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

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

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

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

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

	25.461
	
	UTRAN Iuant interface: Layer 1
	Same as above
	Core part

	25.466
	
	UTRAN Iuant interface: Application part
	Same as above
	Core part

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

	25.141
	
	Base Station (BS) conformance testing (FDD)
	Same as above
	Perf part

	25.123
	
	Requirements for support of radio resource management (TDD)
	Same as above
	Perf part

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

	
	
	
	
	


6
Work item Rapporteur(s)
Company:
Ericsson
Email: Patrizia.xc.testa@ericsson.com
Company:
Nokia
Email:
iwajlo.angelow@nokia.com
Company: 
Dish Networks (Part 1 work) 

Email: 
Antti.Immonen@dish.com 
7
Work item leadership

RAN WG4
8
Aspects that involve other WGs
None
9
Supporting Individual Members
	Supporting IM name

	T-Mobile USA

	US Cellular

	Deutsche Telekom

	Ericsson

	Nokia

	Skyworks

	C-Spire

	Dish Networks
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