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1. Introduction
In RAN #65 the study item on Licensed-Assisted Access using LTE (LAA) was approved [1]. In this contribution we analyze the possible implications of defining a single or multiple bands in 5GHz spectrum. We also make proposals for LAA band definition based on pro and cons of the two alternatives.  
2. Discussion
A detailed review of the regulatory requirements has been already carried out in [2]. From this overview, it is clear that 5GHz regulation is not homogenous across different regions. Furthermore, a complete new class of requirements needs to be taken into account when operating in 5GHz. For instance, some chunks of 5GHz band require implementation of DFS in order to avoid interference with incumbents systems such as military or weather radars. Moreover, in some bands regulation imposes a restriction to operate in indoor only. 

Another difficulty when considering 5GHz spectrum is given by the different PSD and maximum power requirements available for different regions in the same band. The following bullet lists summarizes the band partitions adopted in the different regions [3]:
· 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.

Each of the above partitions has a consistent set of requirements within the same region, but for the same partition different requirements could be applicable in different regions. As it can be noted, the band 5350-5470MHz is currently not open to RLAN. A discussion is currently ongoing in FCC to study the technical requirements needed to share this band with incumbent systems. For Europe and other regions, this band is not expected to be open to RLAN transmission before WRC 2018/9. 

When defining an operating band for LAA, all these details and requirements need to be taken into account. In RAN4 #74, companies already provided input to guide the discussion. Two main proposal were discussed: defining a single band covering the entire 5GHz spectrum or defining multiple sub-bands [3],[4],[5]. Pro and cons were discussed in [4]. As initial proposal, we considered multiple bands definition as the most appealing solution [3]. However, from the online discussion in RAN#74, a very wide consensus on an RF architecture based on a single Rx filter emerged. Based on this observation, in this contribution we review the two alternatives and we make a new proposal.    
2.1. Reference architecture and band definition for 5GHz spectrum

As mentioned above, the common consensus in RAN#4 was to define an RF architecture based on one filter covering the entire 5GHz spectrum. 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. This is indeed consistent with the common Wi-Fi implementation for devices operating in 5GHz band. Therefore, based on these observations, we make the following proposal:
Proposal 1: UE reference architecture for LAA should include a single RF filter covering the entire 5GHz spectrum. 

Given the single filter RF architecture, the main motivation leading to multiple bands definition would be a possible advantage in handling the regulatory requirements sub-band by sub-band. Although this could somehow simplify the structure of the specification, for the same sub-band different regulatory requirements still need to be taken into account depending on the region. On the other hand, defining multiple bands has implication in terms of the number of OOB and spurious emission requirements defined in the 5GHz band. Note that these requirements would be something defined by 3GPP on top of the already mandatory requirements which need to be specified because of regulatory constraints. Another drawback of defining multiple bands is the number of CA combinations which need to be handle in the technical specifications. 

For the above reasons, we propose to define a single band to single 5GHz band for LAA. This would allow to have a band definition fully consistent with the RF architecture. 

Proposal 2: to define a single band covering the entire 5GHz spectrum for LAA. 

The frequency boundary should be defined by looking at all regional requirements. The lower edge of the band seems to be homogenous across different regions, the value being 5150MHz.

Proposal 3: lower edge of the 5GHz band for LAA should be 5150MHz.

Regarding the upper edge of the band situation is more fragmented. Indeed, transmission in the upper part of the 5GHz spectrum is not allowed in all the regions. However, analysing the global regulation, it can be noted that in case RLAN transmission is allowed in the upper part of 5GHz band, the most common upper edge is 5850MHz. This is also the upper edge of the UNII-3 definition in FCC regulation.   
Proposal 4: upper edge of the 5GHz band for LAA should be 5850MHz.

3. Conclusion
In this contribution, we analysed the possible implications of defining a single or multiple 5GHz bands for LAA. Based on the consensus emerged in RAN4 #74, we make the following proposal for RF architecture:
Proposal 1: UE reference architecture for LAA should include a single RF filter covering the entire 5GHz spectrum. 

Given the single filter architecture, and based on pro and cons of the two different alternatives, we made the following proposals for LAA band definition:
Proposal 2: to define a single band covering the entire 5GHz spectrum for LAA. 
Proposal 3: lower edge of the 5GHz band for LAA should be 5150MHz.
Proposal 4: upper edge of the 5GHz band for LAA should be 5850MHz.
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