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1 Introduction
A LAA carrier can only be configured as a SCell according to carrier aggregation [1]. However, due to the nature of its operating frequency at 5GHz, a LAA cell needs to co-exist with other operator or other RAT operating on the same band. As a result, additional functionalities are required for a LAA carrier as identified by RAN1[2]

 REF _Ref409956672 \n \h 
[3]:
· 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 (according to regulatory requirements for 5GHz band)

In addition, the following functionalities are expected to be enhanced 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
As the study item progresses, more enhancements may be identified. In this contribution, we discuss some aspects of carrier aggregation with LAA SCell. 
2 Carrier aggregation with LAA SCell
The deployment scenarios for LAA are given in the TR [3] and are copied below. In essence, LAA SCell is a small cell on unlicensed carrier that is always connected with ideal backhaul (co-located or non-co-located) to a SpCell (small cell or macro cell). The backhaul assumption is no different than that assumed for Rel-10-12 CA, as such it is expected that the existing CA architecture and SCell functionalities can be largely reused for LAA. 
However, there are also major high-level differences. As mentioned, the LAA SCell needs to co-exist with other operator or other RATs operating on the same band, meeting at least the regulatory requirements of various regions of the world specified for 5GHz, particularly the need to be compliant with Listen-before-talk channel access mechanism in Europe and Japan. The LAA SCell is also not expected to support UE camping (standalone operation); hence the LAA SCell is not required to broadcast legacy system information. The impact to RAN2 due to those differences needs to be examined. In [4], a summary of potential RAN2 impact is given. In [5], we discuss the potential impact of LBT support for LAA. In [6], we present our views on RRM measurement for LAA. Finally in [7], we discuss in-device coexistence issues involving Wi-Fi and LAA. In the following sub-sections, we discuss issues related to LAA SCell activation/deactivation and LAA SCell HARQ operation.
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Figure 1: LAA deployment scenarios from [3]
Observation 1: It is expected that the existing CA architecture and SCell functionalities can be largely reused for LAA. However, the LAA SCell needs to co-exist with other operator or other RATs operating on the same band, while meeting at least the regulatory requirements of various regions of the world specified for 5GHz. The impact to RAN2 due to these requirements needs to be examined.
Observation 2: The LAA SCell is not expected to support UE camping (standalone operation); hence the LAA SCell is not required to broadcast legacy system information.

2.1 LAA SCell activation/deactivation
Similar to the Rel-12 small cell enhancement, an LAA SCell can be turned off. However, a key difference for LAA SCell is that the maximum on period (maximum channel occupancy) is restricted due to the co-existence requirement, e.g. the maximum channel occupancy can be no longer than 13 ms according to the European regulation and less than 4 ms according to Japanese regulation. Unfortunately, SCell activation/deactivation MAC CE has a relatively high latency. Even if RAN4 reduces the activation/deactivation latency, there is still up to 6ms MAC CE processing latency. This implies that MAC CE is not the appropriate tool for controlling UE assumption of LAA SCell on/off. A new procedure, which is almost certainly a L1 procedure, may be needed for indicating LAA SCell on/off.
If a new L1 procedure is introduced for indicating LAA SCell on/off, there seems to be a need to discuss whether SCell activation and deactivation procedure should be applied to LAA SCell. 
Observation 3: Due to the limited maximum channel occupancy for LAA SCell, a new procedure (almost certainly a L1 procedure) will be needed for indicating LAA SCell on/off.

Proposal 1: If a new L1 procedure is introduced for indicating LAA SCell on/off, it should be discussed if SCell activation and deactivation MAC CE is applicable to LAA SCell.
2.2 LAA SCell HARQ operation
The need to perform LBT and discontinuous transmission has impact on the HARQ operation on LAA. Since the maximum channel occupancy time is limited (4ms in Japan and 10 or 13 ms in Europe), it may not be possible to perform HARQ retransmission (if needed) on the same carrier as the initial TB before the channel has to be released. Flushing HARQ buffer every time access to a carrier is released can result in significant throughput loss. On the other hand, suspending a HARQ process while waiting to regain access to a carrier may result in increased latency, especially for a highly loaded carrier. On the other hand, LAA SCell is most likely utilized mainly for best effort traffic, whether the additional latency can be tolerable requires further study.
Observation 4: There may be additional DL HARQ retransmission latency due to the limited channel occupancy time (4ms in the worst case) and the need to perform LBT to regaining channel access. Further study is needed on whether the resulting additional latency can be tolerable.
3 Conclusions
In this contribution, we presented our views on some aspects of carrier aggregation with LAA SCell.
Observation 1: It is expected that the existing CA architecture and SCell functionalities can be largely reused for LAA. However, the LAA SCell needs to co-exist with other operator or other RATs operating on the same band, while meeting at least the regulatory requirements of various regions of the world specified for 5GHz. The impact to RAN2 due to these requirements needs to be examined.
Observation 2: The LAA SCell is not expected to support UE camping (standalone operation); hence the LAA SCell is not required to broadcast legacy system information.
Observation 3: Due to the limited maximum channel occupancy for LAA SCell, a new procedure (almost certainly a L1 procedure) will be needed for indicating LAA SCell on/off.
Proposal 1: If a new L1 procedure is introduced for indicating LAA SCell on/off, it should be discussed if SCell activation and deactivation MAC CE is applicable to LAA SCell.
Observation 4: There may be additional DL HARQ retransmission latency due to the limited channel occupancy time (4ms in the worst case) and the need to perform LBT to regaining channel access. Further study is needed on whether the resulting additional latency can be tolerable.
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