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Introduction
A new SI considering the inclusion of the AWS-extension band in 3GPP was approved at RAN#64. The following band plans are listed as objectives of the SI
1. 70+70 (1710 - 1780 MHz / 2110 - 2180 MHz, fixed duplex)

2. 70+90 (1710 - 1780 MHz / 2110 - 2200 MHz, variable duplex)

3. 85+90 (1695 - 1780 MHz / 2110 - 2200 MHz, variable duplex)

The SI also indicated that

Other options are not precluded. Coordination with Region 2 should be considered.
The SI also establishes that

At the conclusion of this study a single band plan will be selected considering technical impediments.
In this contribution, we study the FCC order and propose alternatives to translate into a 3GPP band plan. We refer to the band plans 1, 2, 3 as Option 1, Option 2 and Option 3, respectively.
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Discussion
2.1. The interoperability mandate
The FCC has now released a Report and Order regarding the 1695-1710MHz, 1755-1780MHz and 2155-2180MHz [2]. Interoperability among the different spectrum portions with the current allocated AWS-1, 1710-1755/2110-2155MHz is covered in the R&O. 

The 3GPP Band 4/IV is specified as 1710-1755/2110-2155MHz.

2.1.1 Interoperability across AWS-1/3
In [2], an interoperability requirement has been included as follows:

§ 27.75 Basic interoperability requirement.

(a) (1) Mobile and portable stations that operate on any portion of frequencies in the paired 1755-

1780 MHz and 2155-2180 MHz band must be capable of operating on all frequencies in the paired 1710-1780 MHz and 2110-2180 MHz band, using the same air interfaces that the equipment utilizes on any frequencies in the paired 1710-1780 MHz and 2110-2180 MHz band.
Specifying a band plan including as 1710-1780/2110-2180MHz would ensure compliance with this interoperability requirement. This is Band 4 extended by 25MHz
2.1.2. Interoperability between AWS-1/3/4 and 1695-1710MHz
In this R&O, the FCC also concludes on other interoperability requirements including 2180-2200 Hz (AWS-4 DL) and the unpaired UL 1695-1710MHz. The FCC comments in paragraph 231 of [2]
231. Finally, we recognize that USCC initially sought an interoperability requirement that extends to 1695-1710 MHz and that DISH recently proposed including the 2180-2200 MHz AWS-4 band. …Given that 1695-1710 MHz will be auctioned and licensed unpaired, we conclude that extending an interoperability requirement to this band at this time would be inappropriate because the downlink bands (s) is undetermined. At this time, we also decline DISH’s suggestion to add the AWS-4 downlink band (2180-2200 MHz) into the basic interoperability rule for AWS-3 licensees. The record is not developed on this issue and relevant technical issues have not been fully explored by commenters. Nonetheless, we appreciate the potential public interest benefits of an expansive, interoperable, band extending across most, or possibly all, of the 1.7 GHz uplink band and the 2.1 GHz downlink band. Accordingly, at this juncture, we encourage interested parties to work towards voluntary, standards-based solutions to facilitate interoperability, to the extent technically practical, across all of these AWS-1/3/4 bands. Once AWS-3 is licensed, we expect AWS-3 licensees to participate in good faith in standard setting processes to extend interoperability across AWS-1/3/4 (1710-1780 MHz and 2110-2200 MHz), unless there are technical impediments to doing so. If technical concerns arise, we expect parties to work to find reasonable measures to remedy those concerns. In the absence of technical impediments to interoperability, if the Commission determines that progress on interoperability has stalled in the standards process, future AWS-3 licensees are hereby on notice that the Commission will consider initiating a rulemaking regarding the extension of an interoperability mandate that includes AWS-4 (2180-2200 MHz) at that time.

The FCC declines an interoperability requirement with either the unpaired UL 1695-1710MHz or AWS-4 2180-2200MHz. At the same time, the Commission expects the AWS-3 licensees to extend interoperability across AWS-1/3/4. 
Following this recommendation by the FCC, the unpaired 1695-1710 MHz band does not need to be included on the definition of the band, while the AWS-4 DL spectrum is recommended to be considered by the standardization process
2.2. Variable duplex spacing

Option 2 and 3 require variable duplex spacing. This may seem flexible at first, but flexibility in assigning carriers is limited by the paired symmetrical allocation in 1710-1780/2110-2180 MHz. 

Option 2: 70+90MHz band plan (1710-1780/2110-2200MHz)

The FCC will auction the spectrum by paired blocks within 1755-1780/2155-2180MHz. Thus, we do not anticipate the use of variable duplex spacing among blocks within 1710-1780/2110-2180MHz. The same duplex spacing as for the current Band 4, i.e. 400MHz, applies within 1755-1780/2155-2180MHz.

Variable duplex spacing in this band plan can only be useful to pair J+B blocks., see figure 1. This scenario also includes asymmetric UL and DL channel bandwidths






Figure 1: Variable duplex spacing to pair the J-block UL with J/B blocks DL
Option 3: 85+90MHz band plan (1695-1780/2110-2200MHz)

Allocations within 1710-1780/2110-2180 MHz are always paired. The spectrum within 2180-2200MHz is DL and has no pairing. The range 1695-1710MHz will be auctioned as an unpaired UL spectrum. 
In this scenario variable duplex spacing can be used to paired J+B blocks (same as in Option 2), see figure 1. It can also be employed to pair B1+A blocks, figure 2 (note that UL and DL channel bandwidths are also asymmetric). The last option is to use variable duplex spacing to pair A1+B1 with B+A (or any other pairing of these UL and DL blocks), figure 3. 





Figure 2: Variable duplex spacing to pair the B/A-block UL with A blocks DL


Figure 3: Variable duplex spacing to pair the unpaired UL 1695-1710MHz with B+A blocks DL or AWS-4 DL

2.3. Use of the unpaired UL 

There is an opportunity to increase the utility of the unpaired portion of the AWS-3 spectrum by identifying a downlink band that can be paired with the uplink 1695-1710 MHz. Paired spectrum increases the spectrum efficiency compared to DL or UL only spectrum. Also, a DL or UL spectrum allocation requires additional spectrum to allow for FDD implementations by means of CA.. 

The band plan in the SI includes an unpaired UL (1695-1710MHz) as well as a DL-only portion (2180-2200MHz). This could indeed be a possible pairing.
Looking further at the current spectrum allocations in US, it is noted that the Commission has approved the request of the licensee to allow the band 2000-2020 MHz, which is currently paired with 2180-2200 MHz band, to change its duplex direction from uplink to downlink. Paring 1695-1710MHz with 2000-2020MHz is another option (or even 2000-2025MHz in case 2020-2025MHz can be available for DL usage)
Other possible pairings for 1695-1710MHz, among others, could be 1780-1850MHz, 1427-1518MHz (or part of these bands). Harmonization with Region 2 is desirable. 
2.4 Region 2

Industry Canada (IC) has announced the auction of the AWS-3 spectrum. This is 50MHz of paired spectrum 1755-1780/2155-2180MHz.

In respect to the unpaired UL 1695-1710, Canada does not seem to be ready for the allocation of such spectrum. In [3], IC notes “Repurposing the 1695-1710 MHz sub-band would need to take into account compatibility with existing meteorological systems operating in the band. Also, there is not an obvious band with which to pair this spectrum in a manner that would be consistent with other bands used for commercial services “
The spectrum within 2000-2020/2180-2200MHz has also been discussed in Canada, following the FCC decisions on this spectrum. IC proposes to use 2180-2200MHz as DL and allow for flexibility of direction of transmission within 2000-2020MHz [4]
Discussions related to the AWS-3 spectrum have also taken place within Region 2 (Americas). During the XXIII meeting of permanent consultative committee II: Radiocommunications (PCC.II) , a recommendation was created in relation to the spectrum 1710-1780/2110-2180MHz [5]. CITEL recommends “That CITEL administrations that plan to use the 1710-1780 MHz / 2110-2180 MHz band for broadband mobile services, do so by adding additional contiguous bandwidth as an expansion of the existing bands (1710-1770 MHz / 2110-2170 MHz or 1710-1755 MHz / 2110-2155 MHz in some countries)”
The spectrum 2000-2020/2180-2200MHz is currently allocated to mobile satellite services in the CITEL countries. The unpaired UL 1695-1710MHz has been initially considered in [6]. There is currently no policy for this spectrum and possible pairings may be considered.
3
Conclusion
In this contribution, we look at the FCC Report and Order (FCC 14-31) in relation with 1695-1710MHz, 1755-1780MHz and 2155-2180MHz. We also analyze the different band plan options listed in the SID. Variable duplex spacing is required for a 70+90MHz or 85+90MHz band plans. However, the benefit of the variable spacing is limited. Thus we propose to further consider: 

· A 70+70MHz band (1710-1780/2110-2180MHz), together with a DL-only band 2180-2200MHz 
· A 70+90MHz band (1710-1780/2110-2200MHz)  and keep the default TX-RX Separation as for Band 4. 2180-2200MHz can be used for SCell
These alternatives are supported by the spectrum allocations in Canada and the CITEL administrations.

Possibilities to pair the 1695-1710MHz should also be considered. These frequencies are currently only cleared in US while Canada and the CITEL countries are still not ready for the allocations. As examples, this could be paired with 2180-2200MHz, 2000-2020 (2025)MHz, 1780-1850MHz or 1452-1518MHz.
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