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1 Introduction

In RAN#68, a new work item(WI) on licensed-assisted access (LAA) to unlicensed spectrum was approved [1]. According to the WID[2], the WI gives a high priority on completing design for LAA SCell operation with only DL transmission. 
As result of SI phase discussion, CA was decided as a baseline framework for LAA. In CA, SCell addition/removal and SCell activation/deactivation are used for configuration of a SCell for a UE. In this contribution, we discuss some considerations when legacy SCell activation/deactivation is used for LAA. 
2 Discussion
In CA, UE is configured with one or more SCells, the eNB may activate or deactivate the configured SCells. After configuring the SCell, the cell is basically in deactivated state. The SCell can be activated when there is a need of more data throughput or when PCell is fully loaded. eNB can deactivate the SCell when there is no more data to be transmitted to the UE or the channel quality of the SCell would be deteriorated. The SCell activation can be achieved by MAC CE whereas the SCell deactivation can be done either by using MAC CE or by the expiration of sCellDeactivationTimer.

After receiving MAC CE for a SCell activation, UE warms up the RF chain and performs synchronization to the SCell. In addition, the UE may need to be able to perform CSI measurements on the SCell, prior to receiving PDSCH of SCell and the corresponding PDCCH. Current specification describes that 24ms or 34ms is required for performing above operations for SCell activation and 8ms is required for SCell deactivation. 
Maximum channel occupancy time(COT) for LAA SCell can be no longer than 13ms and 4ms according to the European regulation and Japanese regulation, respectively. Listen-Before-Talk(LBT) procedure is defined as a mechanism by which an equipment applies a clear channel assessment (CCA) check before using the unlicensed channel. If a channel is occupied by other devices, LAA SCell waits for the channel until the channel would be clear. Due to LBT and maximum COT, discontinuous transmission(DTX) would be happened on LAA SCell, which causes very frequent on/off transition on LAA SCell, compared to the Rel-12 small cell. 
In current CA mechanism, UE continuously monitors PDCCHs of the activated SCell after decoding of activation MAC CE before the SCell is to be deactivated. However, in LAA, since DTX is considered as basic transmission scheme, further enhancement of specification should be discussed. 

For control of discontinuous transmission in LAA, following options can be considered. 

· Alt.1: without any new mechanism

In this option, legacy CA mechanism is used for DTX control without introduction of any new mechanism. Legacy activation/deactivation are not able be used for dynamic control of PDCCH monitoring, due to long preparation time for those operations. Namely, in this case, UE should monitors PDCCHs even when downlink transmission does not happen due to LBT or maximum COT, if the LAA SCell is activated state. Advantage of this mechanism is that there is no specification impact. But this mechanism may cause additional battery consumption for unnecessary PDCCH monitoring on UE.   

· Alt.2: with new on/off control mechanism

In this option, on/off mechanism for control of PDCCH monitoring is newly introduced. That is, a UE with activated state does not monitor PDCCH if off is indicated for a subframe. This mechanism may be achieved by physical layer procedure, since fast control is required. Advantage of this mechanism is preventing from unnecessary battery consumption on a UE by monitoring PDCCHs only when downlink transmission is occurred. But this mechanism requires a new physical layer procedure, which brings about specification impact. 
In current MAC specification[3], following operations are described when a SCell is activated. 
	-
if the MAC entity receives an Activation/Deactivation MAC control element in this TTI activating the SCell, the MAC entity shall in the TTI according to the timing defined in [2]:

-
activate the SCell; i.e. apply normal SCell operation including:

-
SRS transmissions on the SCell;

-
CQI/PMI/RI/PTI reporting for the SCell;

-
PDCCH monitoring on the SCell;

-
PDCCH monitoring for the SCell.
-
start or restart the sCellDeactivationTimer associated with the SCell;

-
trigger PHR according to subclause 5.4.6.


In Rel-13 WI for LAA, if we only consider downlink transmission, sentences marked with yellow shadow should be taken into consideration according to DTX control scheme. If the alt.1 is considered for LAA activation/deactivation, there may be no way to control of execution of above yellow sentences, since MAC can not be aware of whether current subframe is used for transmission or not. If the alt.2 is considered, execution of yellow sentences should be performed only when a subframe is configured as on period. (i.e. only when downlink transmission is occurred)
Based on above discussion, we know that current activation/deactivation is not sufficient for control of PDCCH monitoring with very short time scale in LAA. Therefore, for PDCCH monitoring of LAA SCell, we see that RAN2 should discuss whether enhancement on activation/deactivation is needed or new mechanism is needed. 

Proposal 1: RAN2 is kindly asked to discuss whether enhancement on activation/deactivation is needed or not. 
For deactivation of a SCell, the sCellDeactivationTimer is configured by RRC when MAC configuration is performed. In current specification, if sCellDeactivationTimer is configured for a UE, the timer is common to all the SCells for the UE. But, since LAA Scell is different from licensed cell in terms of uncertainty of channel occupancy, it is required to discuss whether legacy mechanism should be maintained or new mechanism should be introduced.   
Proposal 2: RAN2 is kindly asked to discuss configuration mechanism of deactivation timer for LAA SCell. 
3 Conclusion
In this contribution, we discussed the activation/deactivaiton related issues for LAA. Based on the discussion, we have following proposals. 
Proposal 1: RAN2 is kindly asked to discuss whether enhancement on activation/deactivation is needed or not. 
Proposal 2: RAN2 is kindly asked to discuss configuration mechanism of deactivation timer for LAA SCell. 
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