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Discussion
1. Introduction

RAN1 has agreed several required functionalities [1] for an LAA system. These are discussed along with some consideration of possible RAN WG2 impacts. Additionally, in the RAN1 LS [2] several agreements have been reached during RAN1 #79.
2. Design Targets and Functionalities
The agreed design targets [1] of an LAA system are listed below:

· A single global solution framework allowing compliance with any regional regulatory requirements

· Effective and fair coexistence with Wi-Fi
· Effective and fair coexistence among LAA networks deployed by different operators

Based on the above design targets, at least the following functionalities are currently listed [1] as required for an LAA system:
· 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
· Transmit Power Control

It is noted in [1] that not all above functionalities may have a specification impact and not all above functionalities would be mandatory for all LAA eNBs/UEs. The following sections detail the possible RAN2 impacts of some of the above functionalities.
2.1 Listen-before-talk

The listen-before-talk (LBT) procedure is defined as a mechanism by which an equipment applies a clear channel assessment (CCA) check before using the channel. The CCA utilizes at least energy detection to determine the presence or absence of other signals on a channel in order to determine if a channel is occupied or clear, respectively. European and Japanese regulations applicable to WiFI mandate the usage of LBT in the unlicensed bands. Apart from regulatory requirements, carrier sensing via LBT is one way for fair sharing of the unlicensed spectrum and hence it is considered to be a vital feature for fair and friendly operation in the unlicensed spectrum in a single global solution framework.
It is not yet clear from the agreed scenarios for LAA on SCells whether UE based measurements are always needed or not. For example, in certain scenarios such as CA scenario where there is a co-located PCell with an LAA SCell, then the eNB may be able to full perform the LBT procedure without additional RRM measurements being reported from the UE. However, it may also be the case that to satisfy regulatory restrictions in Europe and Japan that the UE may be required to always perform some CCA procedure before making any UL transmission. 

In terms of higher layer impacts, if the UE is required to perform a new procedure for CCA, these will have to be jointly specified by RAN1 and RAN4 and the signalling framework for configuration implemented in RRC by RAN2. 
· A new CCA procedure before LAA SCell UL transmission may be required in the UE
2.2 Discontinuous transmission on a carrier with limited maximum transmission duration
In unlicensed spectrum, channel availability cannot always be guaranteed. In addition, certain regions such as Europe and Japan prohibit continuous transmission and impose limits on the maximum duration of a transmission burst in the unlicensed spectrum. Hence, discontinuous transmission with limited maximum transmission duration is a required functionality for LAA. 
Both the listen-before talk and discontinuous transmission on LAA SCells will affect the UE’s ability to receive reference signalling and then directly use legacy procedures for RRM and CSI measurements as well as maintenance of synchronisation. It has been suggested in the LS from RAN1 [2] and [3] that the REL-12 discovery reference signals (DRS) could serve as a starting point for the design of the RRM measurements for LAA (for the purpose of monitoring and reporting the quality of the LAA SCell). 
In the LAA SCell it is expected that normal UL CSI reporting will be used additionally to RRM reporting.
· Evaluate REL-12 Discovery reference signals (DRS) and CSI-RS/CSI-IM for RRM and CSI for LAA SCells
3. Conclusion

In this contribution we discussed the RAN2 impact of agreed functionalities for LAA system. Our conclusions for the described functions are summarised below:
· A new CCA procedure before LAA SCell UL transmission may be required in the UE
· Evaluate REL-12 Discovery reference signals (DRS) and CSI-RS/CSI-IM for RRM and CSI for LAA SCells
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