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1. Introduction

In TR 36.889 [1] carrier selection is captured as one of the functionalities needed for LAA, and LAA WID includes the objective of specifying UE support for carrier selection [2]. Carrier selection is required for LAA nodes to select the carriers with low interference and with that achieve good co-existence with other unlicensed spectrum deployments. We can also note that the large available bandwidth may allow for larger number of LAA CCs compared to the multicarrier capability of an LAA capable UE. As discussed in e.g. [3], [4], we propose that LAA allows for eNB scheduling based carrier switching over multiple component carriers, where the configured carriers for a specific UE can exceed the UE capability of simultaneous data reception while the scheduled data still must take the UE capability into account. 
2. Discussion
Carrier selection for LAA should be performed in order to select suitable component carriers considering the presence of interference from existing LAA systems and/or other systems. The eNB is responsible to select and reselect a carrier, and a carrier can be added as a SCell using RRC signalling. The RRC configuration latency and the carrier activation latency is in the order of 10-30ms, which we consider too long to handle the quick variations in unlicensed band channel utilization, due to discontinuous transmissions. Hence, we consider the RRC configuration to be used as an indicator to UE the available carriers that could be used to schedule data to the UE. 
In order to provide the eNB scheduler with possibility for adaptation to rapid load and interference variation among component carriers, we suggest that carrier selection should enable a UE to be scheduled on any carrier used by the eNB, even when the number of carriers used by the eNB is larger than the UE capability of simultaneous data reception. 
Further, we suggest that any carrier can be scheduled for the UE among the carriers selected by the serving eNB, and since done at L1 level this can be done on subframe/symbol-level. By means of eNB channel sensing eNB can select among the configured carriers and schedule the UE, taking the UE capability of simultaneous data reception into account. This will make it possible to utilize a larger amount of the carriers available at eNB for each UE, without frequent RRC based carrier reconfigurations. Summarizing this proposal a procedure as shown below in figure 1 could be applied.
Proposal 1: Allow the number of configured carriers for a specific UE to exceed the UE capability of simultaneous data reception, and let L1 scheduling determine the dynamic usage of the configured component carriers. 
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Figure 1: General procedure for performing carrier selection with LAA

For CC selection the eNB can only measure the interference for its own situation, while such measurement may not fully describe the UE situations. Hence, UE based interference measurements might be useful. In the first step shown in figure 1, prior to configuration of LAA channel(s), the UE should be first configured to perform measurements of the potential LAA carriers to provide an initial estimate of the level of interference experienced by the UE. RAN2 has agreed that RSSI based measurement reporting is to be introduced, e.g. for the purpose of detecting hidden node in channel selection. 

Due to the discontinuous transmission of an unlicensed carrier, channel measurements can underestimate the load condition / congestion level if they tend to occur when no one occupies the channel, while it on the opposite way also can overestimate the load. Hence, in addition to RSSI based measurement reporting we propose measurement reporting to include introduction of channel occupancy measurement indicating to eNB the UE experience of the channel utilization ratio. 
Proposal 2: New measurement reporting in form of channel occupancy measurement indicating to eNB the UE experience of the channel utilization ratio is proposed to be introduced to support measurements of LAA carriers.
3. Conclusion 
Two proposals on LAA measurements for improved LAA system performance is given as below:
Proposal 1: Allow the number of configured carriers for a specific UE to exceed the UE capability of simultaneous data reception, and let L1 scheduling determine the dynamic usage of the configured component carriers. 

Proposal 2: New measurement reporting in form of channel occupancy measurement indicating to eNB the UE experience of the channel utilization ratio is proposed to be introduced to support measurements of LAA carriers.
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