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1. Introduction

Extensive discussion has been ongoing to establish the requirements for Band 26.  A number of open issues remain to be resolved and agreed.  Due to the potential for this band to provide opportunties for global harmonization, roaming, and economies of scale, it is important that the work in 3GPP be done meticulously and throughly.  In this contribution, rather than focus on the intimate details of how to define reference sensitivity, we take a broader perspective on the value proposition to the industry for this band and the challenges that must be overcome to maximize that value.
2. Discussion

The motivation for introducing Band 26 in the 3GPP specifications is to improve regional and global harmonization of bands, to provide greater roaming opportunities, and to enable a larger ecosystem and associated economies of scale around 850 MHz.  We believe that the motivations are beneficial to the industry and therefore we support them.  We also recognize that there already exist 3GPP bands fully defined to enable operators to deploy in their spectrum holdings today, but the desire is to create the new band for the aforementioned reasons.  Taking these considerations into account, we feel that it is important to perform the proper analysis for this band to ensure that it can be used to its maximum potential, rather than to simply add another band to the specification.  

The challenge with creating a global band is that by definition, there are a much larger number of interested parties.  While a typical band may only have to contend with a small number of adjacent systems requiring coexistence consideration, a global band must address many more coexistence scenarios that will differ in different parts of the world where the band may be deployed.  This particular challenge is further exacerbated by the fact that new NS signaling may not be added once a band has been defined.  Therefore, it is important to properly define the band to the extent possible from the beginning.
The key open issues are discused in the following sections.

2.1. Reference sensitivity

Reference sensitivity for this band has been discussed and debated for many meetings now without agreement.  The work item objective states that the band must meet Band 5 reference sensitivity and several compromise proposals [5],[6],[7] have recently been presented which asymptotically approach this objective.  The desire to specify the same reference sensitivity for Band 26 as is specified for Band 5 is understandable.  Specifying Band 5 reference sensitivity enables greater likelihood of acceptance of this band by those operators who would have used Band 5 instead.  However, since 3GPP specifies minimum performance specifications, it can be expected that actual devices outperform the reference sensitivity specification in practice.  Therefore, setting the same reference sensitivity specification for Band 26 as for Band 5 does not ensure that the devices will achieve the same performance in practice.  In fact, it is quite likely that in practice, Band 5 devices will continue to outperform Band 26 devices in their actual reference sensitivity performance.  Furthermore, it can be seen that Bands 18 and 19, which are also a subset of Band 26 and are therefore also candidates to adopt Band 26 have a reference sensitivity specification that is 2 dB tighter than the specification for Band 5.  Thus, defining the reference sensitivity specification for Band 26 to be the same as Band 5 is somewhat contrived and does not preclude or enable band harmonization.
To date, the proposals for reference sensitivity have been based on filter simulations using various technologies (SAW and F-BAR) for the band of interest.  Initially, the simulation results indicated that Band 8 reference sensitivity could be adopted for this band as well.  Bearing in mind the goals of the work item, the most recent proposals include some aspects of averaging, mid-band performance, and comparison to filter performance in other bands such as Band 2 and Band 4.  With enough creativity and perservence, we are confident that RAN4 will be able to converge to a reference sensitivity specification that will satisfy most parties.  We believe that RAN4 should continue to work towards that goal.  However, we note that the proposals are based on filter simulations that have not included a requirement for significant attenuation in adjacent bands to support coexistence.  Yet, the coexistence scenarios have only started to be studied in earnest recently as awareness of this band proposal and its implications is becoming more widespread.  To best faciliate global harmonization, it is important to understand the many coexistence conditions that may affect mass adoption of this band and set the appropriate requirements and specifiations to maximize this band’s potential.  Furthermore, to reap the benefits of larger economies of scale, it is necessary that the specifications allow a single RF design to support all regions and countries that may want to use this band.  Of course, filtering requirements can have a direct impact on reference sensitivity (and maximum output power).  Therefore, it may be advisable to understand the filtering requirements for coexistence more clearly before progressing the work on reference sensitivity.

2.2. Coexistence

We feel that coexistence is the most important topic to understand and resolve in order to meet the objective of creating a globally harmonized band.  Coexistence should include other legacy 3GPP bands, other 3GPP bands that are in progress, as well as other services in nearby spectrum bands including public safety type services.  Legacy bands which require consideration include, for example, Band 5, 18, and 19.  Band 8 may also become more important as there are intentions to deploy service within the frequency ranges of Band 8 in Korea and Japan [1], [2].  Bands which are in progress that may affect or be affected by Band 26 include lower E850 Band 27 [3] and the APAC 700 MHz band [4].  Other services include public safety which is spaced very closely to Band 26, broadcast technologies below the band, public protection and disaster relief (PPDR), terrestrial trunked radio (TETRA), land mobile radio, and other similar services.  We envision that many of these services are regional so their restrictions could be applied conditionally with NS signaling for the LTE requirements.  It is unclear how they would be incorporated into UTRA requirements.  It has been argued that consideration of these services should be treated separately from this band, since indeed, some of these coexistence scenarios may exist today with legacy bands.  However, given that NS signaling can not be introduced after a band has been defined and product development has begun, it is even more important to treat these issues within the definition of this band.  In fact, proper accounting for and availability of standardized mechanisms to treat coexistence may be an additional motivating factor for encumbent band users to adopt this new band, thereby adding to the credibility of this band as a globally harmonized band with large economies of scale.
2.3. UTRA

Although this contribution is focused on the E-UTRA aspects of Band 26, UTRA is an important part of this band.  There are many existing operations that may fall within the frequency arrangement of this band that employ UTRA systems.  To maximize the potential of this band, UTRA must be carefully considered.  On one hand, UTRA specifications can be closely tied to E-UTRA specifications since it is anticipated that the two technologies can share common RF components for economy of scale reasons.  On the other hand, UTRA and E-UTRA are different systems with different implementations, different waveforms, etc.  There are some tools available (for example, NS signaling as mentioned above) in the E-UTRA specifications that are not available or not desired in the UTRA specifications.  Therefore, it is suggested that UTRA be specifications be carefully considered on their own merit, rather than simply duplicating the specifications developed for E-UTRA.
3. Conclusion

Band 26 has tremendous potential to offer many benefits and solve many problems for the industry.  Today, it is difficult to find a single band or a small number of bands where 3G and 4G service can be available on a global scale.  It can be a challenge for some operators to be able to offer a broad range of devices at reasonable cost for their subscribers.  Handset manufacturers struggle with trying to build devices which can support a large number of bands when there are fundamental limitations to the number of bands that a device can carry.  For these reasons, it is important that the work for this band be done in a way to maximize its potential to solve these problems.  Necessarily due to the broad scope that this band addresses, the challenges will be many and will be varied.  Compromises are inevitable.  It is our recommendation that RAN4 takes the necessary time to address the topics rather than to define the band in haste and diminish its usefulness.  We believe that the key issue to address is coexistence.  Once coexistence is well understood, including any impact to front-end filter requirements, then reference sensitivity can be tackled.  Lastly, UTRA forms an important part of this band and the work to define the UTRA component should not be trivialized.
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