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1 Introduction
In RAN1#78-BIS, the agreements for the Study Item on Licensed-Assisted Access (LAA) included the following [1]:

· Target a single global framework for LAA

· List at least the following as identified functionalities required to meet regulatory requirements in some regions/bands for an LAA system in TR 

· Listen-before-talk (Clear channel assessment)

· Discontinuous transmission on a carrier with limited maximum transmission duration

· Dynamic frequency selection for radar avoidance in certain bands/regions

· Carrier selection
· TPC
*Note: not all functionalities may have a spec impact.
*Note: not all functionalities would be mandatory for all LAA eNBs/UEs.
In this contribution, our objective is to discuss how DFS, TPC and carrier selection functionalities are supported in LAA and how the requirement on the channel occupancy bandwidth is met by LAA. 
2 Discussion
2.1 DFS for radar avoidance in certain bands/regions
LAA is a network controlled system where the UEs operations are controlled by the eNB both in licensed and unlicensed bands. Using the terminology in ETSI EN 301 893 [2], this implies that eNBs and UEs can be regarded to operate as master and slaves, respectively. Moreover, the DFS functionality is required only for master devices, i.e. eNBs. The slave devices or UEs could rely on an eNB or could be equipped with their own radar detection mechanism for the purpose of radar avoidance. However, UEs with a maximum EIRP of less than 23 dBm do not have to implement radar detection. Therefore, taking into account the facts that lower output power at UEs is a realistic assumption as well as the eNB ability not only to cease its own transmission but also to instruct the UEs to terminate their transmission in the unlicensed band in case of radar detection, it seems to be sufficient to support the DFS functionality only at eNB. 
Reviewing the DFS requirements, the CAC time and the channel move time including the channel closing transmission time are in the order of seconds or hundreds of milliseconds and the non-occupancy period after the radar detection is at least 30 minutes. These values all suggest that the consequent actions taken upon radar detection are on slow time bases and can be controlled by RRC signaling. Moreover, the existing RRC Connection Configuration in the LTE carrier aggregation framework can be reused for addition of SCells on available channels or removal of SCells on unavailable channels for DFS purposes. Based on the discussion above, we propose the following:
Proposal: 
· The DFS functionality for radar detection is supported only at eNB.
· DFS for radar avoidance in certain bands or regions is supported in LAA without any specification impact by reusing the carrier aggregation framework for LTE.
2.2 Transmit power control (TPC)

LTE has the capability of controlling the output power such that the eNB not only can adjust its output power for downlink transmission, but also can command the UEs to adjust their output power for uplink transmission by means of the power control procedure. This implies that LAA is capable of performing TPC in the unlicensed band as well and thereby additional solutions for the TPC functionality seem to be unnecessary.

Proposal: 

· TPC is supported in LAA without any specification impact.
2.3 Carrier Selection

The eNB can scan and sense channels for interference or radar detection and configure the SCells accordingly as discussed in section 2.1 based on the outcome of its carrier selection algorithm which is an eNB implementation feature. Therefore carrier selection is perceived as an implementation issue which has no impact on the specification, which leads to the following proposal: 

Proposal:

· Carrier selection is supported for LAA without any specification impact.  
2.4 Support on minimum bandwidth occupancy requirement
In ETSI EN 301 893 [2], the requirement on Occupied Channel Bandwidth is stated for 5GHz unlicensed spectrum where the Occupied Channel Bandwidth, i.e., the bandwidth containing 99 % of the power of the signal, shall be between 80 % and 100 % of the declared Nominal Channel Bandwidth.
LAA has the capability of fulfilling the bandwidth occupancy requirement and complying with the corresponding test in [2] due to the structure of some of the existing signals, as wells as the full capability of the eNB scheduler to allocate resource blocks for downlink and uplink transmissions, thus ensuring that 99% of the total power is captured in at least 80% of the nominal bandwidth. Therefore we make the following proposal:
Proposal:

· LAA is capable of fulfilling the bandwidth occupancy requirement without any need for changes in specifications.
3 Conclusion

In this contribution, we discussed how the DFS, TPC and carrier selection functionalities can be supported in LAA. Also we discussed how the requirement on the bandwidth occupancy can be met in LAA. The above discussion is summarized with the following proposals:
Proposal: 

· The DFS functionality for radar detection is supported only at eNB.
· DFS for radar avoidance in certain bands or regions is supported in LAA without any specification impact by reusing the carrier aggregation framework for LTE.
· TPC is supported in LAA without any specification impact.
· Carrier selection is supported for LAA without any specification impact.  
· LAA is capable of fulfilling the bandwidth occupancy requirement without any need for changes in specifications.
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