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1. Introduction

The study item for the extended AWS band [1] consists of three proposed band plans, two of which include an aspect of variable duplex.  In this contribution, we discuss the options for variable duplex in this band.
2. Discussion

The proposed band plans for study are

1. 70+70 (1710 - 1780 MHz / 2110 - 2180 MHz, fixed duplex), 

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

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

The second and third options include a variable duplex aspect to them since the uplink band and downlink band are not exactly matched.  Thus, it is not possible to maintain a fixed (constant) UL-DL duplex separation for all channels within the band if the entire band is to be utilized.  In understanding and evaluating the alternatives, the objectives are listed as technical feasibility, impediments, interoperability and efficient spectrum utilization.  Since the band is intended to be an extension of existing AWS-1 (Band 4), it is essential to keep in mind the interoperability with Band 4, which is defined with fixed duplex over the range 1710 - 1755 MHz / 2110 - 2155 MHz.  Thus, the new band should be defined in such a way that existing Band 4 devices can operate in this new band by way of MFBI, for example.  It will be natural that the portion of the new band that overlaps existing Band 4 will be operated in exactly the same manner as existing Band 4; that is, with the same fixed duplex of 400 MHz.  The newer portions made available in AWS-3 and AWS-4DL portions should also be operated in the same manner where possible.  For example, the AWS-3 paired segment (1755 - 1780 / 2155 - 2180) can and should be operated with fixed 400 MHz duplex to be entirely consistent with AWS-1.  What has been described above, then covers the 70+70 band plan option.
What then remains to be resolved are the additional spectrum segments offered, namely the AWS-4 DL portion of option 2 and 3 and the AWS-3 unpaired UL portion of option 3.  One extremely flexible option is to define an infinitely variable duplex where any UL channel in the band can be paired with any DL channel in the band the resolution of the frequency raster.  However, we believe that infinitely variable duplex is unnecessarily complex, bears unnecessary design and verification cost, and does not provide benefit in a practical deployment where the actual options will be limited.  A second option would be instead to define a finite set of fixed duplex arrangements.  By defining a finite set, the number of frequency arrangements is limited so the design and verification effort can be bounded, but such a set may be difficult to define at this time without knowing what the precise operator holdings.  Furthermore, operator plans and spectrum holdings can change over time.  A third option to consider for efficient utilization of the spectrum is to treat the additional spectrum segments as supplemental uplink or downlink in a CA configuration.  This third option seems to offer the most efficient use of this spectrum without the complexity of the infinitely variable option, and without the restriction of the finite set option.  This third option is disadvantaged, however, in the sense that it is only useful to the operator who has another LTE band with which to aggregate.
If the additional segments are to be considered only as SUL/SDL, then we need to further consider whether it would be desirable to extend the current usage of SUL/SDL.  Currently in the specifications, SDL is only defined in an inter-band configuration.  In this case, we may open the discussion to the possibility of extending this usage to these segments for "intra-band" SUL/SDL.  In practice, this would be equivalent to contiguous or non-contiguous intra-band CA with 1UL/2DL in the case of AWS-4DL SDL, or 2UL/2DL in the case of unpaired AWS-3 UL SUL.  The latter configuration requires further thought as to feasibility and utility.

3. Conclusion
In this contribution, we discuss variable duplexing options for the extended AWS band.  We firstly propose that the 70+70 portion of the band be defined as exclusively fixed duplex, consistent with existing Band 4.  The additional segments offered by AWS-4DL and AWS-3 unpaired UL can then be appended with either infinitely variable duplex or finite set fixed duplex.  Each of these options has drawbacks.  A third option is to define the additional segments to be used in a SDL/SUL method, either inter-band or intra-band, which in effect removes the variable duplex aspect altogether replacing it instead with CA.
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