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1. Introduction
In RAN #65 a new study item on Licensed-Assisted Access using LTE (LAA) was approved [1]. In this contribution we present a proposal for LAA bands definition and we discuss a possible UE reference architecture.
2. Regulatory requirements overview
A detailed review of the regulatory requirements for 5GHz unlicensed spectrum was provided in [2]. 5GHz regulation is not homogenous across different regions. For the same chunk of spectrum, different RF requirements, usage mode (indoor/outdoor) and DFS/TPC specifications are mandated in different regions. The following bullet list only provides the frequency ranges of the 5GHz sub-bands available for WAS/RLAN transmission in several countries:   
· Europe: 5150-5250MHz, 5250-5350MHz and 5470-5725MHz
· US: 5150-5250MHz, 5250-5350MHz, 5470-5725MHz and 5725-5850MHz
· Canada: 5150-5250MHz, 5250-5350MHz, 5470-5600MHz, 5650-5725MHz  and 5725-5825MHz
· Brazil: 5150-5250MHz, 5250-5350MHz, 5470-5590MHz, 5650-5725MHz  and 5725-5850MHz
· Mexico: 5150-5250MHz, 5250-5350MHz, 5470-5600MHz, 5650-5725MHz  and 5725-5875MHz
· China: 5150-5250MHz, 5250-5350MHz and 5725-5850MHz

· Japan: 5150-5250MHz, 5250-5350MHz and 5470-5725MHz
· Korea: 5150-5250MHz, 5250-5350MHz, 5470-5650MHz and 5725-5825MHz

· India: 5150-5250MHz, 5250-5350MHz and 5725-5875MHz

· Taiwan: 5250-5350MHz, 5470-5590MHz, 5650-5725MHz  and 5725-5850MHz

· Singapore: 5150-5250MHz, 5250-5350MHz, 5470-5725MHz and 5725-5850MHz

· Australia: 5150-5250MHz, 5250-5350MHz, 5470-5600MHz and 5650-5725MHz.

As it can be seen, allocations varies across regions. Furthermore for the same frequency ranges different RF requirements are mandated in different countries [2]. 
2.1. Proposed band definitions for 5GHz spectrum

Fragmentation of the 5GHz bands makes the definition of a global band plan not an easy task. In theory, the entire 5GHz spectrum could be treated as a single band. Indeed, from deployment point of view, since all the above frequency blocks are unlicensed there is no distinction between the adjacent carrier and the carrier in a different block. However, for the purpose of better handling the different regulatory requirements in a different block, it would be beneficial to introduce multiple blocks. This will also provide additional flexibility on the support of frequency ranges by the UE, resulting in avoidance of unnecessary testing for particular regions if not needed. Indeed, the final goal should be to minimize the number of defined bands but at the same time to allow enough flexibility to help the RF requirements specifications. To achieve this goal we propose to define 4 different bands following the most common allocations across regions:

· 5150-5250 MHz
· 5250-5350 MHz

· 5470-5725 MHz

· 5725-5850 MHz

This partition takes into account that there are currently no countries in which 5350-5470MHz band (UNII-2b in US) is open to WAS/RLAN. Furthermore, the proposed definition allows to capture the most common partitions used the different regions. 
Proposal 1: the following 5GHz bands should be defined
· 5150-5250 MHz

· 5250-5350 MHz

· 5470-5725 MHz

· 5725-5850 MHz

A single band definition could be an alternative to the above proposal as far as there is no difficulty to handle different regional requirements. However, we believe that having a multiple blocks definition following the most common regional partitions will largely increase the amount of flexibility available to define UE specifications and will help the overall RAN4 standardization process for LAA.
2.2. UE reference architecture
UE reference architecture for LAA needs to take into account the fragmentation of the 5GHz spectrum across different regions. Given the proposed band definition, two main approaches can be adopted: using one single front end filter covering the entire 5GHz spectrum or having filter covering each sub blocks. It is worth noticing that even if the proposed band definition will help in fitting the different regional requirements in the specifications, different RF requirements will still be in place for the same band depending on the region. Furthermore, only a subset of the defined bands could be accessible in some regions.
As a consequence, we believe that a simple RF reference architecture with one filter covering the entire 5GHz spectrum would be the best solution. Indeed, this would help to avoid unnecessary spurious emissions requirement between difference blocks. Moreover a single filter architecture would allow to have a global reference architecture and, at the same time, to reduce the device cost. 
Proposal 2: UE reference architecture for LAA should include a single RF filter covering the entire 5GHz spectrum. 

3. Conclusion
In this contribution, we reviewed the 5GHz sub-bands available in different regions and we discussed band plan alternatives. To achieve the best trade-off between we proposed to define 4 bands following the most common partitions across countries.

We also discussed a possible UE reference architecture for LAA. Based on the worldwide fragmentation of the 5GHz spectrum and in order to facilitate the implementation a world wide solution for LAA we proposed to adopt a single filter reference architecture.
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