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1. Introduction 
Licensed-Assisted Access using LTE, also referred to as LAA, is studied as a potential solution to provide an efficient use of unlicensed spectrum as a complement to licensed deployments. At the RAN1 #79 meeting, the following agreements were made on the additional required functionalities for LAA:

· RRM measurement including cell identification
· AGC setting

· Coarse synchronization
· Fine frequency/time estimation for at least demodulation
· CSI measurement, including channel and interference

In addition, it was agreed that
·  Rel-12 DRS can be the starting point for at least RRM measurement including cell identification 
In such a context, the main goal of this contribution is to discuss the potential enhancements to the conventional LTE RRM measurement.
2. Potential Enhancements
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Figure 1. Example of various signal/channel transmissions from different radio access technologies in an unlicensed carrier.
Due to the nature of unlicensed spectrum, fair coexistence between different radio access technologies (RATs) or between different operators deploying the same RAT is one of the most important design criteria for LAA. Listen-before-talk (LBT) is an efficient way for different nodes operating in unlicensed spectrum to share medium in an efficient and fair way. LBT is mandated by regulations in certain regions, e.g., EU and Japan. If LBT is also applied to DRS transmission for an RRM measurement the RRM measurement may not be sufficient to fully characterize the unlicensed channel of interest. This is because DRS is allowed to be sent only when the medium is idle by LBT operation. As illustrated in Figure 1, the channel measured through a DRS occasion may be quite clean, i.e., interference level can be estimated very low, since the DRS transmission is preceded by the LBT operation. 
According to the existing DRS based RRM measurement, DRS-RSRP is measured within a DRS occasion, and further is allowed to be measured outside the DRS occasion if UE can reliably detect it. In contrast, DRS-RSRQ is measured only within the DRS occasion and thus the interference outside the DRS occasion could not be effectively measured. This implies that the existing DRS based RRM measurement may not provide some useful information such as how much the unlicensed channel is populated and how much the UE suffers from hidden nodes. The hidden nodes can significantly degrade the system performance operating in unlicensed band as studied in our companion contribution [1]. Therefore, introduction of new measurement report from UE could be helpful in LAA, e.g., to help eNB select a better channel that should be ideally UE-specific to maximize the system performance. It should be also noted that although eNB can measure the channel by itself the channel outside of LAA bursts, the measured channel/interference can be substantially different from that seen by UE depending on the deployment and the UE location. 
In such a context, we introduce new measurement that can help the serving eNB select channel and/or to enable a UE-specific RTC/CTS mechanism if beneficial.       

· Iother: average received power measured by UE for the time duration except any transmissions (e.g., LAA data burst, DRS occasion) from the serving eNB

· UE may report the measured Iother itself or the ratio (e.g. RSRP / Iother)
· Pbusy: time portion of being ‘busy’, i.e., ED outcome > threshold (can be configured by eNB)

· May or may not include the LAA bursts from the serving Scell. 
· Can be useful to detect the hidden node problem, e.g., eNB can compare the Pbusy reported by UE with the time portion of being sensed ‘busy’ by the eNB itself. In this example, eNB can realize that the sensing environment is quite different between the eNB and the UE if its own sensing result and the Pbusy reported by the UE, which could give a hint of potential hidden node environment. 
Proposal 1: The benefit of RRM measurement report measured for the time duration except any transmissions (e.g., LAA data burst, DRS occasion) from the serving eNB should be studied.  

In addition, we may think of the option for LAA that without RRM measurement report for an unlicensed carrier, eNB is allowed to configure and activate the unlicensed carrier as an SCell to UE. This is, in particular, useful for the co-located scenario between licensed (PCell) and unlicensed carriers (SCells). This may be possible due the fast that:
· In co-located scenario, long term channel characteristics (e.g., RSRP) can be quite similar between licensed band and unlicensed band.

· If LBT is applied to unlicensed data transmission, the SINR of the LAA burst can be high due to low interference within the LAA burst. Thus, although eNB activates an unlicensed SCell without explicit RRM report from UE, the activated SCell can be favorable to a large extent. 

· At least coarse time/frequency synchronization can be acquired from PCell without relying on SCell
Proposal 2: Allow LAA eNB to configure/de-configure and activate/deactivate an unlicensed SCell without RRM measurement report from UE.  
3. Conclusion

In this contribution, we discuss potential enhancements to LAA RRM. We have made the following proposals based on the discussion.
Proposal 1: The benefit of RRM measurement report measured for the time duration except any transmissions (e.g., LAA data burst, DRS occasion) from the serving eNB should be studied.   

Proposal 2: Allow LAA eNB to configure/de-configure and activate/deactivate an unlicensed SCell without RRM measurement report from UE.  
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