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1 Introduction
Band 26 has been under development in RAN 4 for the past two years.  The CRs that have been submitted to RAN plenary #55 represent the harmonized work and compromise of many system operators, equipment, device, and chip vendors as well as other interested parties.  Band 26 is about an ecosystem that benefits the carriers as well as the manufacturers.  It is the first LTE global roaming band.  The decisions and work in the working group were based on significant technical study and deliberation prior to sending the CRs to this plenary meeting for approval.  No decision was easy in this task; all were weighed with careful thought and full input from all concerned members before any decision was made.  The specific deliberations on OOBE took many months with compromises by all to achieve the values.  The band 26 CRs that have been submitted to this plenary provide adequate protection to neighboring systems in the 851-859 MHz spectrum band.  It is interesting to note that the existing, approved Band 5 in the 3GPP specification provides no protections at all for this spectrum band.  This contribution will show the background and information on the development of band 26 as well as the technical justifications for the OOBE levels.  The contribution will also revisit the OOBE development for band 13 and show that the OOBE was not based on any sound technical basis for the Band 13 level.

2 Band 26 (e850_UB) background
The Work Item for e850_UB (Band 26) was approved in December 2010 at RAN Plenary #50, approval of the WI followed a lengthy and thorough study item period that started after RAN#44 in May 2009. 
Fundamentally, Band 26 is about creating an ecosystem around an 800 MHz global band. The benefit to operators is that the use of a single band to roam on LTE and WCDMA networks in Japan, Korea, North America and South America is realized. It combines coverage in what are today Band 18, Band 19 and Band 5, consolidating them into a single band (see figure 1).  A fundamental challenge facing the LTE ecosystem is fragmented spectrum.  Band 26 is the first global LTE band created by 3GPP RAN.   
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Figure 1 - 800 MHz Bands around the planet
The best thing about Band 26 is that is a global band; the most challenging thing about a global band is addressing the needs of the global operator community.  Several operators including KDDI, KT, Sprint, and SouthernLINC, along with a solid representation from manufactures including Nokia, Motorola Mobility, ST-Ericsson, Ericsson, Samsung, Qualcomm, Renesas, Intel and Fujitsu, support the development of Band 26 in RAN4. 

There were several issues along the way that RAN4 had to resolve and all of them required companies to compromise to achieve consensus.  The most challenging technical issue by far are the coexistence issues with neighbouring networks.  The coexistence challenges for Band 26 are compounded by number of geographic regions where Band 26 can be deployed and the lack of consistency in the frequency bands that need to be protected.  After significant discussion RAN4 found consensus on 6 scenarios that required protection (see Figure 2), Band 26 was forward looking and managed to work out solutions for two LTE bands that are currently under development in RAN4.  
Table 2 Band 26 Co-existence scenarios

	Frequency Range
	Region

	783-803 MHz
	APAC 700

	806-813.5 MHz
	South East US

	806-817 MHz
	Korea

	851-859 MHz
	Korea

	851-859 MHz
	US

	Band 27 (e850_LB)
	Region 2 outside of US


RAN4 has been able to reach consensus on 5 out of the 6 coexistence scenarios. After many months of debate the only way to overcome a sustained single objection to the coexistence values needed to protect LTE and other narrow band services in the 851-859 MHz band was by Working Agreement.  The OOBE limit of -53 dBm/6.25 kHz contained in the Working Agreement and the associated CR’s is compromise value between the -57 dBm/6.25 kHz that Verizon wanted at and the -42 dBm to -50 dBm proposed by Qualcomm, Intel, Ericsson, and ST Ericsson.   

Qualcomm and Intel submitted simulation results [1][2] showing that an OOBE values between -42 dBm and -50 dBm provided adequate protection for adjacent operators in the 851-859 MHz band.  Motorola Solutions simulation results [3] showed that -57 dBm was appropriate. When the Band 26 CR’s came up for approval in RAN4#62 Motorola solution’s expressed a concern about the use of -53 dBm, however they raised no objection to the approval of the CR. Verizon was left as the sole objector to the approval of Band 26 because of a lack of consistency in values to Band 13 
3 Band 26 OOBE parity with other Bands
The issue of consistency and/or parity of requirements, such as OOBE, between different bands have been discussed on several occasions in RAN4.  The emission requirements for Band 26 have been viewed by at least one company as being tied to Band 13. In the Band 26 discussions suggestions were made that the OOBE in Band 26 should be “consistent with Band 13.”  In an extensive review of past meeting minutes and contributions of the many bands and combinations of bands in 3GPP, consistency amongst the bands does not seem to have ever been a factor in defining their approval.  Furthermore, the documented requirements for any specific band depend on many factors.  Amongst those factors are:

· Spectrum environment:  What are the adjacent services that require protection. Who is being protected and under what circumstances?

· Deployment of the band:  Additional interference mitigation factors that work along with emission requirements such that the band can coexist with neighboring bands.

· Value of the band:  How much value does a given band offer to the 3GPP ecosystem?

· Varying geographical regions:  Two bands that are compared for consistency may not have the same global usage and thus will not need the same requirements

· Alternate options to the band:  If a given band is not approved, what is the alternative that satisfies global spectrum needs?  In the specific case of Band 26, the alternative may be Band 5, which has much less stringent emission requirements.

· Equipment complexity:  Can chip & equipment vendors re-use designs or must they do a new design just to meet a ‘consistency requirement’ from a totally different band?

· Existing regulatory environment:  What requirements have already been put in place by local or regional regulatory agencies?  In the case of Band 26, the FCC OOBE limits at the upper end of the band are -25dBm/6.25kHz, much less stringent than the proposed Band 26 OOBE limits.

In documenting the specifics of Band 13, the OOBE limit of -57 dBm/6.25kHz appears to be a compromise between an initial estimates of [-60dBm/6.25kHz].  The square brackets are in TS 36.101 starting with version 8.4.0.  This [-60] value has always been in square brackets, indicating that it was never an agreed value at any time.  During RAN4 #51, a contribution (Tdoc R4-091882) was submitted proposing that a value of -54dBm/6.25kHz be used and square brackets removed.  After significant discussion among several stakeholders, a compromise value of -57dBm/6.25kHz was reached.  This value was based on the proposed -54 and the initial square-bracketed value of -60.  To date, no approved simulations, analyses, or studies that provided technical justification for the [-60] value that was originally used have been located.  There does not appear to be any technical justification for this value in Band 13. Using such a value in other bands in the name of ‘consistency’ is not a technically justified path to determine requirements for any band . Aside from the lack of technical justification in Band 13, if consistency between bands is to be adopted as a new requirement paradigm, RAN4 should consider making Band 26 consistent with Band 5, which is one of the constituent bands in Band 26 and has the same upper frequency limit and thus the same coexistence requirements.

4 Conclusions
Insisting that Band 26 be consistent with other bands doesn’t make sense when the approved 800 MHz band (Band 5) doesn’t provide any protection to 851-859 MHz and the 3GPP record for the 700 MHz band (Band 13) itself does not contain any discussion or contributions justifying the use of -57 dBm. RAN4 spent many hours discussing this topic reviewing multiple contributions on the subject.  The Working Assumption of -53 dBm/6.25 kHz OOBE limit for 851-859 MHz band is technically sound, provides more than enough margin to protect adjacent services and has gone through an extensive review. 

The CRs that were approved at the last RAN4 meeting reflect those compromises and consensuses. The challenge to the working assumption disrupts the 3GPP Working Group process in an attempt to over ride the hard earned consensus of the working group. The global band that was developed in RAN 4 reflects significant needs and technical consensus of the Working Group. Band 26 should be approved at this plenary meeting to meet the needs of the global ecosystem community.    
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