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1. Introduction

Within Release 13 LAA a set of L1 parameters and procedures are dependent on the interference situation. If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation) the LAA behavior is designed to operate differently. This is e.g. the case for the specifications of maximum channel occupancy time, CCA counters and energy detection threshold. [1]
In this contribution we discuss the possibilities for LAA to detect interference situations, to allow for efficient eNB control of UE (UL) transmissions in LAA, but also possibly to detect situations mentioned above and thereby allow for the LAA system to operate in the non-interfered mode not only in scenarios triggered by regulations. 
2. UE measurements for Release 14 LAA
In order for a LAA system to detect the interference situation on an unlicensed carrier a collaborative setup that combines both eNB and UE interference sensing is highly beneficial, since one cannot assume that eNB(s) otherwise can be aware of interference situations as experienced by the UE(s). In Release 13 LAA the UE reporting of the interference situation includes means to detect e.g. total energy on a carrier. But even if a UE would be able to detect specifics of e.g. Wi-Fi neighbour the UE(s) cannot specifically report other non-3GPP RAT situation to the LAA eNB. 
There are several reasons for why improved UE reporting in this area would be beneficial

· eNB to conclude absence of any other technology sharing the carrier

If the absence of any other technology sharing the carrier can be guaranteed on a long term basis (e.g. by level of regulation) the LAA behaviour is designed differently. With an improved UE reporting mechanism for other RAT detection the system could potentially conclude whether such scenario occurs both in eNB and UE perspective. 

· Collision probability vs. target FER

With Release 13 HARQ feedback the eNB can estimate FER, but not specifically the cause of NACK. The suitable eNB method to reduce NACK probability could be different depending on whether the cause is due to collisions from a Wi-Fi network, LAA network deployed by another operator or any other reason.
· Hidden nodes aspect on UL scheduling

For eNB scheduling an upcoming UL transmission burst, eNB may not be able to capture the interference situation at UE side, e.g. from hidden nodes from other RAT(s) or deployed by another operator. So we would like to propose that UE should inform to eNB the interference information it has detected for assisting the eNB to decide whether this carrier is used by other RAT(s) or operator(s) not detectable at eNB side or not.
Observation:
There are several reasons for why improved UE reporting that enables UE to report detection of other non-3GPP RAT(s) or network deployed by another operator would be beneficial.
As a basic functionality to solve the aspects listed above UE can include interference information as part of its measurements and reporting. Potential modifications to existing measurement reporting may include introduction of improved UE neighbor cell reporting. Improvements in this area has e.g. been proposed for PLMN ID detection and reporting [2]. In case the UE is able to decode detected signal energy from another radio access system or another operator the UE could report system specific information about the detected radio energy. One could allow UE(s) to include detected Wi-Fi system specific information, e.g. SSID:s, utilized bandwidths etc or inter-operator’s specific information, e.g. PLMN, PSS/SSS etc.

With eNB having such system specific information from UE neighbor situation the knowledge about inter-system interference could potentially be improved and thereby considered in LAA resource allocation, e.g. by identifying variations related to active Wi-Fi stations or inter-operator small cell activated/deactivated over time. 

UE ability to detect this type of information should be mandatory for LAA Release 14 UEs in order for eNBs operating in both UL and DL direction to be able to detect the scenario of sustained absence of any other technology sharing the carrier. 
Proposals:

Proposal 1:
Introduce UL reporting mechanism for UEs to report detected neighbour Wi-Fi system information, e.g. to enable LAA system to determine scenarios of sustained absence of any other technology sharing the carrier. 
Proposal 2:
Introduce UL reporting mechanism for UE:s to report detected neighbour inter-operator specifics, e.g. PLMN and PSS/SSS to determine scenarios of sustained co-existence among operators.
3. Conclusion 
In this contribution, we have the following observation and proposals:
Observation:
There are several reasons for why improved UE reporting that enables UE to report detection of other non-3GPP RAT:s or network deployed by another operator would be beneficial.
Proposal 1:
Introduce UL reporting mechanism for UE:s to report detected neighbour Wi-Fi system information, e.g. to enable LAA system to determine scenarios of sustained absence of any other technology sharing the carrier. 
Proposal 2:
Introduce UL reporting mechanism for UE:s to report detected neighbour inter-operator specifics, e.g. PLMN and PSS/SSS to determine scenarios of sustained co-existence among operators .
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