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1	Introduction
In RAN #67, a new work item for AWS extension band for LTE was approved [1].  The agreed band plan is:
· 70+90 (1710 - 1780 MHz / 2110 - 2200 MHz, fixed duplex with downlink intra-band CA across 90 MHz span)
One of the objectives of the WI is to “support interoperability across the complete band (1710-1780/2110-2200MHz) by means of intra-band CA”.  It is also captured in the WI objective that:
“Interoperability shall be met by intra band carrier aggregation, and if it is determined that interoperability cannot be met by intra band CA, the means by which interoperability will be achieved shall be specified and the WID shall be modified.”
In this contribution, we seek to define goals/objectives of interoperability based on prior FCC documentations and propose ways to ensure interoperability objectives are met in the new AWS extension band.

[bookmark: _Toc354623709]2	FCC’s 700 MHz Interoperability NPRM and R&O
During its proceeding to promote interoperability in the 700 MHz band, the FCC has laid out its rationale for interoperability.  For example, in the 700 MHz interoperability NPRM [2], objectives of interoperability are stated as:
“… to, among other things, promote the widest possible deployment of communications services, ensure the most efficient use of spectrum, and protect and promote vibrant competition in the marketplace.” 
In the subsequent 700 MHz R&O [3], the FCC cites specific benefits of interoperability:
“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.”

3 				Supporting Interoperability in the AWS Extension Band
It is clear from the above that the fundamental premise of interoperability is a single band class covering all the frequencies in the band.  As cited above, interoperability is to promote “the most efficient use of the spectrum” and “the ability of subscribers to switch their service provider” by requiring UEs to support the band in a complete fashion.  Currently, the AWS extension band plan consists of 70 MHz of uplink spectrum (1710-1780 MHz) and 90 MHz of downlink spectrum (2110-2200 MHz); it is an asymmetric band plan that requires features to ensure that the band can be effectively utilized in its entirety.  During the study item, two features have been identified which promote efficient utilization of the band:

· Additional duplex spacing(s) to allow primary carrier allocation anywhere within the 90 MHz downlink span
· Fixed duplex spacing with intra-band carrier aggregation

Additional duplex spacing ensures full and efficient utilization of spectrum by allowing flexible DL-UL pairing and allows a primary DL carrier (PCell) to be placed anywhere within the full 90 MHz span.  Fixed duplex spacing with intra-band carrier aggregation allows the unpaired portion of the DL spectrum to be fully utilized as SCell in intra-band carrier aggregation configurations.  RAN4 agreed and RAN approved on an asymmetric band plan with a fixed duplex spacing of 400 MHz with the intension of supporting interoperability by means of intra-band CA [5].

However, CA is an optional UE feature in the current specifications.  Under the current agreed band plan with a fixed duplex spacing, the only way the unpaired portion of the DL spectrum can be utilized is via carrier aggregation.  Therefore, supporting interoperability by means of intra-band CA under the current specifications has the following issues:

· For non-CA capable UEs supporting the band, the unpaired DL spectrum cannot be utilized and will be left unused
· Even for CA capable UEs supporting the band, intra-band CA for the band may not be supported 

Therefore, one broad implication of supporting interoperability by means of intra-band CA, which is an optional feature, is that there will be a segment of UEs, potentially significant, in the marketplace that will not be able to utilize the unpaired portion of the spectrum in the band.  This very presence of differing UEs in terms of their capabilities in utilizing the unpaired spectrum in the band creates a problem in achieving “the most efficient use of spectrum.”  Also, end users are not always guaranteed to take advantage of the full utilization of spectrum if there are UEs with differing CA capabilities, when they are motivated to choose “the higher quality service” (e.g. higher peak DL speed).  However, more importantly, supporting interoperability with “optional” feature(s) can ultimately hamper consumers’ ability to choose the service(s) they want. 

In order to address the cited deficiency, it has been proposed [4] to make 2DL/1UL downlink intra-band carrier aggregation support mandatory for UEs supporting Band 66; however, the proposal was not agreed.  Given the current band arrangement with a fixed duplex spacing, mandating intra-band CA for UEs seems to be the only option for fulfilling interoperability and also consistent with the WI objective of “support interoperability across the complete band (1710-1780/2110-2200MHz) by means of intra-band CA”.  

Proposal:  Mandate all UEs supporting Band 66 to support 2DL/1UL intra-band CA

4 				Conclusions and Proposals
The current Band 66 arrangement with a fixed duplexing necessitates intra-band CA in order to utilize the full 90 MHz of downlink spectrum.  Therefore, it is proposed that  

Proposal #1:  Mandate all UEs supporting Band 66 to support 2Dl/1UL intra-band CA 

If Proposal #1 cannot be agreed, it is deemed that interoperability cannot be met by intra-band CA.  Therefore, per the objectives of the WI, RAN4 needs to specify other mean(s) to achieve interoperability [1].

[bookmark: _GoBack]Proposal #2:  RAN4 to study and propose other mean(s) to achieve interoperability 
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