3GPP TSG-RAN#77                                                                        RP-172019
[bookmark: _GoBack]                                                                             
Agenda item:	10.1.5
Source:	DISH Network
Title:	Considerations on extending Band 12 (B12+)
Document for:	Approval
1	Introduction
A WI proposal was presented in RAN4#84 [1] to create a new band (“Band 12+”) by extending the operating frequency range of Band 12. This document highlights critical issues which need to be addressed prior to the acceptance of the WI proposal, which will have the effect of reversing the previous 3GPP consensus/decision and also impact the stakeholders for the US lower 700MHz band.  
2	Background
In 2008, Band 12, consisting of A, B and C blocks, and Band 17, consisting of only B and C blocks of the lower 700 MHz spectrum, was specified in 3GPP release 8 specifications.  
The 3GPP RAN4 special ad-hoc in 2010 on Band 12 [2] led to the current 3GPP Band 12 specification which modified the original Band 12 arrangement and specified a 1 MHz guard band in the A block, as shown in Figure 2-1 (2nd row), highlighted in red. Band 29 was later introduced in 2012 on the basis of this decision.
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Figure 2-1: 3GPP current B12 band plan 

The background for the ad-hoc on Band 12 were: 
· A block interference with Channel 51 (DTV) 
· A block co-existence with D/E block 
· Interoperabilty due to multiple band classes for A/B/C block (Bands 12 and 17)
· Product availability due to multiple band classes for A/B/C block 
· On-going legal filings on the decision reached in 3GPP on interoperability and co-existence.

The Band 12 way forward from the ad-hoc, R4-103883 co-signed by Cox Wireless, Cellular South, U.S. Cellular, Alcatel-Lucent, Huawei, Nokia Siemens Networks, IP Wireless, Infineon, Fujitsu, Motorola, Nokia, ZTE, ST-Ericsson, and Ericsson, led to the revised Band 12 specification in the 2010 3GPP release which included the aforementioned 1 MHz guard band.  This industry consensus subsequently became the basis for the FCC report and order in 2013 [3] for promoting interoperability in the 700 MHz spectrum.
A new WI [1] now proposes to remove this 1 MHz UL/DL guard band to create a new B12+ as shown below in figure 2-2 (2nd row).
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Figure 2-2: proposed B12+ WI proposal

Removal of this 1 MHz guard band by creating a new Band 12+ will have the effect of reversing this earlier 3GPP decision and consensus [4] and will also have technical impacts for stakeholders for the US lower 700MHz spectrum. The main areas of concerns are:
· FCC and 3GPP band classes
· Channel 51 and US 600 MHz Band
· B29 (D/E block)
· Interoperability 

2.1 	FCC and 3GPP band classes
The 700MHz band plan in the FCC report and order 13-136, adopted in October 2013 [3], is shown below in Figure 2.1-1 and shows alignment with the current Band 12 operating frequency range (i.e. 1 MHz guard band within A block) as highlighted with the red arrows:
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Figure 2.1-1: 700MHz band and 3GPP Band Classes from FCC report and order [3] 
The FCC order [3] assumes there is a 1 MHz gap between E block and Band 12 in ¶1 since this refers to an industry solution, i.e., the recently agreed 3GPP band classes in 2010: 
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2.2 	Channel 51 and the US 600 MHz Band
The Band 12+ WI proposal [1] mentions CH51 (DTV) as a reason why the 1 MHz guard band was introduced when Band 12 was specified in 3GPP.  It is correct that Channel 51 (DTV) no longer represents an interference issue due to planned re-positioning of the TV stations as part of implementing the US 600MHz band plan (Band 71).  However, it is useful to point out that 3GPP Band 71 specifications were based on the current Band 12 arrangement which included a 1 MHz guard band (698-699 MHz) between the Band 71 band (G block) and Band 12 (A block) as shown below in Figure 2.2-1:
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Figure 2.2-1: 3GPP band plan for Band 71 (G block) and Band 12 
A guard band will always have the impact of reducing emissions to the adjacent channel and therefore improve the throughput due to the “effective improvement” in ACIR, particularly where coverage is a key driver.  Consequently, it is important to consider impact on Band 71 network performance with and without the 1 MHz guard band.

2.3	Band 29 (D/E block)
In the 3GPP Band 12 ad-hoc, the following observations were made regarding Band 12 (A block) and Band 29 (D/E block): 
· Use of a 1 MHz guard-band between Ch 56 and Ch 57 to mitigate interference from the block E transmissions on the adjacent UE receive channel.

The Band 12+ WI proposal [1] does not elaborate on the impact of the required protection from Band 29 (D/E block), which is a part of the FCC order [3]. 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):

[image: ]

Therefore, it seems disingenuous that having agreed to limit the duplex direction and reduce Band 29 (E block) transmit power on the basis of possible harmful interference to Band 12, there is now a proposal to remove this guard band without any elaboration how this will impact the stakeholders for Band 29 (D/E block).  Additionally, even with the currently allowed lower power limit for the E block, the loss of guard band will limit the use of high tower sites to improve coverage for rural deployment which was a key consideration for the FCC because of increased interference from A block.
The FCC requirements specify a maximum transmit power for a carrier which defines the co-existence impact to the adjacent carriers/blocks. With the Band 12+ proposal it is now possible to allocate at least 4 additional NB-IOT standalone carriers in the 1 MHz guard band as shown in figure 2.3-1 (3rd row or 4th row)[footnoteRef:1]. Therefore, depending on the BS transmitter configuration (combined transmitter or separate transmitter ports), this would increase the total transmitter emissions and UE blocker interferer level to Band 29 (E block - 3rd row) or B block downlink (4th row). [1:  Note - up to 2 NB-IoT carriers can still be deployed in the current Band 12 operating band in the guard band as shown in figure 2.3-1 ] 
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Figure 2.3-1: Increase in emission / number of carrier from Band 12+  

Removal of this guard band can only degrade the performance of Band 29 and Band 12 due to increase in emissions from the closer Band 12+ transmitter and the deployment of additional carriers in the 1 MHz guard band.  This will necessitate that Band 12+ require a tighter performance requirement to maintain the current status. 
An additional future consideration is whether Band 12+ is planned to be used for NR. If so, then the impact of the proposed guard band removal should be accounted for in terms of the co-existence protection.
2.4	Interoperability  
The Band 12+ proposal [1] does not offer any elaboration on interoperability for the new band class. One of the major rationale for the current Band 12 specification was the concerns raised by A block stakeholders on multiple bands being defined for the lower 700 MHz spectrum.  The FCC commented in [3] ¶50 on interoperability prior to the 2010 Band 12 release:
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In ¶3 the following parties (including 3GPP members) indicated their support to resolve this lack of interoperability by promoting a single band ecosystem based on Band 12:
[image: ]
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Also, it is worth noting there are currently 49+ CA combinations specified for Band 12 devices which will now be impacted. Therefore, the objective for interoperability as well as new MFBI signaling to support legacy devices should be clarified. 
3	Summary 
The main goal of the proposed WI [1] appears to increase the spectrum utilization of the lower 700MHz A block stakeholders.  However, as pointed out in this document, the 1 MHz guard band has been a key factor in 3GPP and FCC to support interoperability, co-existence and regulatory requirements to maximize the utilization of the entire lower 700MHz band (A/B/C/D/E blocks).  The concerns highlighted in this contribution include:

· BS and UE co-existence comparison between D/E blocks and new band (B12+) with and without guard band
· Implications of the increased carriers in A block on the adjacent channels with and without guard band
· Interoperability for the US lower 700 MHz spectrum
· Impact on rural deployment which have large cell sites and high towers
· Implications on the recent creation of Band 71 by the loss of the 1 MHz guard band in terms of network performance with and without guard band

In 2013, the stakeholders of the lower 700 MHz spectrum with involvement from the FCC reached a voluntary industry solution [6] to enable interoperability.  Creating another band for the lower 700MHz spectrum has the potential to unravel this collective agreement and would need revisiting of the consensus.  
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1. Inthis Report and Order and Order of Proposed Modification. we take certain steps to
implement an industry solution to provide interoperable Long Term Evolution (LTE) service in the Lower
700 MHz band in an efficient and effective manner to improve choice and quality for consumers of
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12) A licensee authorized to operate in the 716-722 or 722-728 MHz bands may operate a fixed or base
station atan ERPup to a total of 50 KTV within its authorized, 6 megahertz spectrum block i the licensee
complies with the provisions of § 27.55(v), obtains written concurrences from all affected licensees in
the 698-746 MHz bands within 120 km of the proposed high power site, and files a copy of each written
concurrences with the Wireless Telecommunications Bureau on FCC Form 601. The antenna height
Jfor such stations is limited only to the extent required to satisfy the requirements of § 27.55(2)
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50. The record demonstrates that the existence of two incompatible band classes is a
substantial obstacle to the ability of subscribers to switch their service provider to take advantage of
higher quality or lower cost service."”® Conversely, as the Commission has recognized, interoperability
directly promotes “the ability of consumers to switch . . . at low cost.”'* Accordingly, by establishing a
clear path to interoperability, we promote consumers’ ability to choose the higher quality service at

affordable prices and thus increased competition.
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‘might be approprate to further the public mterest. On September 10, 2015, key parties i this
proceeding filed letters with the Commission indicating their support for 2 voluntary industry consensus
‘asreement to resolve the lack of interoperability in the Lower 700 MHz band® In this Report and Order
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 Letter from Joan Marsh, Vice Pres. Fed. Regulatory, AT&T Services, Inc. to the Hon. Mignon Clyburn.
Chairwoman, FCC, WT Docket No. 12-69, filed Sept. 10, 2013 (AT&T Sept. 10, 2013 Ex Parte): Letter from
Jeffrey H. Blum, Senior Vice Pres. & Dep. Gen Counsel, DISH Network. Corp. to the Hon. Mignon Clybum.
Chairwoman, FCC, WT Docket No. 12-69. filed Sept. 10, 2013 (DISH Network Sept. 10, 2013 Ex Parte): Letter
from Grant Spellmeyer, Vice Pres. Fed. Affairs & Pub. Policy, US Cellular, Ben Moncrief, Dir. - Govt. Relations, C
Spire Wireless, Scott Wills, Vulcan Wireless LLC, Allison Cryor NiNardo, Pres., Gen. Partner, King Street

‘Wireless, L.P. Nash Nyland. Gen. Counsel, Cavalier Wireless LLC, T Clark Akers, Exec. Vice Pres. Continuum
(continued....)




image1.emf
CH 51

699

717

729

B13

B12

698

716

728



746

B12 B29

C BLOCK D BLOCK E BLOCK A BLOCK B BLOCK C BLOCK A BLOCK B BLOCK


image2.emf
G block

717

B13

B12+

746



B12+ B29 

716

698 728

C BLOCK D BLOCK E BLOCK A BLOCK B BLOCK C BLOCK A BLOCK B BLOCK


