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1. Introduction
LAA (Licensed-Assisted Access) has created possibility of aggregating plenty of unlicensed spectrum in the 5GHz band, in which other RATs might also operate concurrently [1]. Access to these unlicensed carriers should be fair and friendly to other RATs. In order to have awareness of the existence of other RATs, a listen before talk (LBT) mechanism should be applied to avoid collision of LAA transmissions with other LAA and RATs transmissions. The usage of unlicensed band around the world is varied and the usage within a geographic area is different from that in another area. One of essential step in detection the existence of other LAA or RATs transmissions is energy detection. In order to ensure co-existence with other RATs, e.g. WiFi, it has been agreed in RAN1#82 meeting that [2]:  
Agreements:
· RAN1 shall identify adaptation rules for LAA to adaptively lower the maximum energy detection threshold to ensure co-existence with other RATs including Wi-Fi and good performance of LAA
· Technologies that ensure co-existence with other RATs including Wi-Fi, using alternative means not requiring lowering of the maximum energy detection threshold, are not precluded.
· At least the following shall be considered in defining the adaptation rules of the maximum energy detection threshold:
· Antenna gain and number of transmit antennas

· Coexistence with LAA in absence of other RATs including Wi-Fi

· The maximum rated EIRP of the LAA transmission point within unlicensed band
· The maximum EIRP within the transmission burst following the LBT procedure 
· The transmission bandwidth
· Measured ambient noise floor
· Deployment scenario: Indoor, outdoor
· Estimated Load on the operating channel
· Feasibility of the co-existence test
· Single global solution
· In regions and bands/sub-bands without regulations, define an upper bound for the maximum energy detection threshold taking into consideration
· May be based on bandwidth and presence of other RATs
The contribution presents the necessity of adaption rules for LAA co-existence with other RATs and several suggestions on the adaptions rules.  
2. The necessity of adaption rules for co-existence 
The target market of LTE LAA technology is no doubt for every geographic area around the world. However, the usage regulations of unlicensed bands in different jurisdictions might vary and realistic usage in different area and at different time could change unpredictably. Accordingly, there is a need to have an adaption rules for LAA to adaptively adjust the maximum energy detection threshold to ensure co-existence with other RATs including Wi-Fi and good performance of LAA. 
In the agreement of RAN1#82, it looks like that the only possible adaption is to lower, not adjust lower or higher, the maximum energy detection threshold of LAA to ensure co-existence with other RATs including Wi-Fi and good performance of LAA. However, the design of LAA coexistence should take both the existing and future usage of unlicensed bands into consideration. At this moment, it looks make sense to lower the maximum energy detection threshold of LAA for co-existence with the existing systems, given their maximum energy detection thresholds. However, there might be some new technologies or systems making use of the unlicensed bands and raise coexistence concern again. In order to have flexibility in adaption rules of coexistence, it would be better to have the adaption rules of LAA to either adjust lower or higher its maximum energy detection threshold for potential coexistence issues in future. 
Proposal#1: Adaptation rules for LAA should be able to adaptively adjust the maximum energy detection threshold either lower or higher to ensure co-existence with other existing RATs and emerging ones in future. 

3. Consideration on adaptation rules of the maximum energy detection threshold:
In the agreement of RAN1#82 meeting, several factors have been identified to be considered in defining the adaptation rules of the maximum energy detection threshold. One of factor is to consider coexistence with LAA in absence of other RATs including Wi-Fi. In addition to the coexistence scenario, coexistence with other LAA in presence of other RATs including Wi-Fi should also be taken into consideration. In our view, one of the most possible usage scenarios is that multiple operators make use of LAA to increase possibilities and volumes of their data transmissions in unlicensed bands while Wi-Fi coexists in the same or adjacent frequency bands. Accordingly, it seems practical and feasible to design adaptation rules of the maximum energy detection threshold with consideration on, in addition to those agreed factors, at least the coexistence of different LAA operations in presence of other RATs including Wi-Fi. 
Proposal#2: The coexistence of different LAA operations in presence of other RATs including Wi-Fi should be considered in defining the adaptation rules of the maximum energy detection threshold.
4. Conclusions

The contribution presents the necessity of adaption rules for LAA co-existence with other RATs and several suggestions on the adaptions rules.   
Proposal#1: Adaptation rules for LAA should be able to adaptively adjust the maximum energy detection threshold either lower or higher to ensure co-existence with other existing RATs and emerging ones in future. 

In our view, one of the most possible usage scenarios is that multiple operators make use of LAA to increase possibilities and volumes of their data transmissions in unlicensed bands while Wi-Fi coexists in the same or adjacent frequency bands. Therefore, we propose one more factor should be considered in defining the adaptation rules as follows. 

Proposal#2: The coexistence of different LAA operations in presence of other RATs including Wi-Fi should be considered in defining the adaptation rules of the maximum energy detection threshold.
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