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Introduction

In RAN#65, a new study item on licensed-assisted access (LAA) using LTE on unlicensed spectrum [1] has been approved. As described in [1], hidden node, co-channel, inter-operator coexistence of LAA-LTE scenarios should be considered. The Study Item targets to develop LAA standards for coexisting with other technologies
In this contribution, we will address and discuss potential candidate solution for LAA operation in terms of channel selection in unlicensed band and hidden node problem.
1. Discussion
To ensure coexistence between different LAA operator eNBs, using channel selection to minimize interference is essential. A channel selection mechanism would try to select a channel that is not used by any nearby LAA eNBs. If it is failed, the channel selection mechanism should select a channel that has the least channel activity. If two eNBs are hidden to each other, after channel selection mechanism, there may still have the co-channel problem.
In order to solve this problem, we propose a pseudo signalling operation. A pseudo signalling, which may be the reference signal (e.g, CRS, CSI-RS and PRS) defined in TR36.872, is used to notify neighbour LAA eNB(s) about a channel occupied by a nearby LAA eNB. The scenario is depicted in Figure 1. For every LAA eNB (say LeNB-A) operating on a channel, say channel A, each of its friendly LAA eNBs (say LeNB-B), which is close to LeNB-A and is operating on another channel, say channel B, is responsible to transmit its primary/secondary synchronization signals on channel B and the pseudo signalling on channel A alternatively. As soon as a neighbour LAA eNB (say LeNB-C) detects the primary/secondary synchronization signals and pseudo signalling from LeNB-B, based on the channel selection rules, it will select a channel that is not used by both LeNB-A and LeNB-B.
Potential Enhancements
Pseudo Signal
In this method, LAA eNB performs pseudo signalling function to avoid the co-channel and hidden node problem.
The basic procedure is described as following. 
a) When LeNB-A selects channel 36&40 as its operating channel, it sends its channel information (channel 36&40) to LeNB-B over a wired connection.
b) LeNB-B changes its channel from channel 157&161 to channel 36&40 temporary according to the information of LeNB-A.
c) LeNB-B periodically transmits signalling or message on channel 36&40 to notify LeNB-C that the channels are occupied by LeNB-A. The message could be carried on SIB and transmitted on LeNB-B’s operation channel (157&161).  
d) After transmits the signalling or message, the LeNB-B changes its channel back to channel 157&161.
The pseudo signalling mechanism is performed periodically. Using pseudo signalling to identify occupied channel by LeNB-A is a potential solution. The wired connection between LeNB-A and LeNB-B could be backhaul, database or Ethernet. The signalling to notify LeNB-C could use synchronization signals such as PSS/SSS, and the message to notify LeNB-C could be carried on SIB on LeNB-B’s operation channel.
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Figure 1 Pseudo signalling
Observation: To ensure coexistence of eNBs between different LAA operators, it is essential to minimize co-channel collisions due to hidden node problem. 
Proposal: In order to avoid hidden node problem, a LAA eNB sends the pseudo signaling to notify neighbor LAA eNBs about the occupancy of the channels from the eNB perspective.

2. Conclusion

In this contribution, we have addressed the channel selection problem occurred when there are different LAA operators. Then we propose a solution, that using pseudo signaling technology to send specific signaling, to achieve the coexistence between different LAA operators.
Observation: To ensure coexistence of eNBs between different LAA operators, it is essential to minimize co-channel collisions due to hidden node problem. 
Proposal: In order to avoid hidden node problem, a LAA eNB sends the pseudo signaling to notify neighbor LAA eNBs about the occupancy of the channels from the eNB perspective.
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