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[bookmark: _Ref301342314]Introduction
For fair coexistence between the Wi-Fi and the LAA services, it is proposed that the similar Wi-Fi mechanisms need to be introduced for LAA operation such as Listen-before-talk (Clear channel assessment) and discontinuous transmission on a carrier with limited maximum transmission duration. In the same spirit we propose a coordination mechanism between the LAA services of different operators. The coordination mechanism consists of channel selection and channel sharing between multi-operator LAA services. This coordination could result into better interference management. In this contribution, we present a mechanism for the tight coordination mechanism between more than one LAA services, in particular the LTE Beacon, the LTE Header.
Possible functionalities of LTE Beacon
It is preferable if the LAA cell (re)select the lowest loaded channel for its operation. In order to achieve this LAA cell should be aware of the radio environment of unlicensed band. We propose each LAA cell broadcast its spectrum usage related information to the neighboring cells. This broadcast information is delivered over the LTE Beacon Channel. The neighboring LAA cells can detect the neighboring LTE Beacons and then select a channel using the information provided on this channel and accordingly set their own LAA cell’s transmissions. In addition, after receiving the above information from the neighboring cells on their LTE Beacon Channel the eNB modify its own Beacon Channel content and share it with the neighboring cells. The content of LTE Beacon could be related to the traffic load of unlicensed spectrum, the number of LBT failures and/or the number of the carriers used.
The coordination based on the LTE Beacon information facilitates the sharing of one unlicensed spectrum CC by more than one LAA services. It is assumed different operator LAA cells share the same channel in the time division manner. Assuming RAN1 agrees on the LTE Beacon Channel then a study is needed to decide the placement of the LTE Beacon channel within the LTE frame structure. In our opinion, the LTE Beacon Channel should be transmitted within the DRS subframes. This design is very similar to the Broadcast channel (PBCH) design structure which is located in the PSS/SSS subframe. An example of LTE Beacon transmission is shown in Figure 1. FFS if the LTE beacon should be transmitted with every DRS transmissions.
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Figure 1: An example of LTE Beacon transmission 

Proposal 1:
The unlicensed spectrum usage information should be broadcasted using the LTE Beacons.

The LTE Header Channel
In this section we consider further sharing of LAA cell’s resource allocation information resulting in further efficient usage of the unlicensed spectrum. For example, if the LAA cell is aware of the data transmission duration of the other LAA cell then eNB can suspend LBT during that duration. Therefore, we propose RAN1 should study if some level of resource allocation information on the unlicensed spectrum should be broadcasted as well. This information should be conveyed over the “LTE Header” and transmitted in a header located at the beginning of the data burst. The LTE Header has a similar function as the current Rel-8 PDCCH. This header is read by the neighboring LAA cells to obtain resource usage information of the transmitting eNB. Figure 2 shows an example of the Header Channel design. Figure 2 is also shows the LAA sync, which we propose in [1]; therefore,,the details are not discussed in this contribution. FFS the location of the LAA Header channel.
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Figure 2: Example of LAA Header

Proposal 2:
RAN1 should study if some level of resource allocation information on the unlicensed spectrum should be broadcast in the header channel.

Conclusions
Proposal 1:
The unlicensed spectrum usage information should be broadcasted using the LTE Beacons.
Proposal 2:
RAN1 should study if some level of resource allocation information on the unlicensed spectrum should be broadcast in the header channel.
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