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1
Introduction

At RAN#66, the SI on license assisted access of LTE in unlicensed band has been completed and a new WI on licensed assisted access of LTE is approved [1]. The conclusions from the study item are documented in the TR 36.889 [2]. 

One of the issues that RAN4 is supposed to investigate is the expected band plan in 5GHz unlicensed band. This contribution is a follow up contribution regarding the bandplan for 5GHz LAA operation in [7]. In this contribution, we summarize the latest understanding regarding suitable band plan for 5GHz spectrum. 
2
Single Band definition in 5GHz spectrum
Since the allocations in the spectrum starts at 5150MHz and the highest allocation in this spectrum is up to 5925MHz, it has been agreed that, RAN4 will ddefine 5 GHz unlicensed LAA band with frequency limits 5150 – 5925 MHz. This agreement ensures that all markets are included in the band definition. 
Regarding the number of bands in 5GHz spectrum, there are two options, 

1. either to define one single band across the available spectrum in 5GHz, as outlined in [7], 

2. or to define several bands inside 5GHz spectrum for unlicensed usage of LTE [8].

From UE point of view, as it has been discussed, it is more reasonable to assume single filter implementation of the whole spectrum, thus, it is understood that, single band definition from UE point of view is the most suitable way to go. From BS perspective, depending on any regional or country specific requirements, BS may use sub-band filter if the need arises. In this way, the BS can only use part of the spectrum, while the UE can use the whole of the spectrum. Thus, we propose the following:

Proposal-1: Single band definition is most suitable from UE perspective.

Proposal-2: BS may use sub-band filter if the need arises in any country or region. 

3
Suitable duplex method for unlicensed bands

From the description from the WID, it is evident that, both DL only and UL/DL operations need to be considered while the defining the duplex method for 5GHz unlicensed band. In RAN1 specification, the duplex method is tied to frame structure. Regarding the UL and DL carrier usage, the suitable duplex method is time division for unlicensed band. However, Frame Structure type 2 (FS2) is not suitable for flexibility in UL and DL transmissions in unlicensed spectrum. Thus, we propose to define the duplex method as TD (time division) for the unlicensed band access of LTE. 

In the current WI phase, RAN1 needs to define a new frame structure where flexibility, e.g. supplementary DL (DL-only TDD), or flexible UL/DL transmissions, etc, can be supported. In RAN4, depending on the scope of the WI in Rel-13, we can define requirements which can utilize the available flexibility provided by the RAN1 design of new frame structure. 

Proposal-3: The duplex method for 5GHz unlicensed bands will be TDD with DL transmission burst(s) and UL transmission burst(s) to be scheduled in a TDM manner. The DL and UL transmission bursts are only applicable to unlicensed band and should not be applied to licensed TDD bands. 

4
Conclusions
We propose the following in this contribution:

Proposal-1: Single band definition is most suitable from UE perspective.

Proposal-2: BS may use sub-band filter if the need arises in any country or region. 

Proposal-3: The duplex method for 5GHz unlicensed bands will be TDD with DL transmission burst(s) and UL transmission burst(s) to be scheduled in a TDM manner. The DL and UL transmission bursts are only applicable to unlicensed band and should not be applied to licensed TDD bands. 
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