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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#82bis meeting, there is a WF [1] discussing the scheduling issue of LAA, and the contents are as following:
· LAA DL supports self-scheduling based on both EPDCCH and PDCCH
· [bookmark: _GoBack]LAA DL supports cross-carrier scheduling based on both EPDCCH and PDCCH at least for full TTI transmission
· Unlicensed carrier cell cannot schedule another unlicensed carrier cell or licensed carrier cell
· The UE can expect the related LAA PDSCH to be present in case of receiving a valid respective DL grant
· For an unlicensed carrier cell in LAA DL, scheduling cell is configured by RRC signaling as in Rel-12 CA (no dynamic switching of scheduling cell)
In this contribution, we mainly discuss the switching of downlink scheduling on the unlicensed carrier.
Discussion
Scheduling mode switching
The control information is always decoded before the corresponding data information for legacy LTE operation. For proper scheduling, the control information needs to be decided before the start boundary of the control region. For PDCCH transmission, the start boundary is also the subframe start boundary. For ePDCCH transmission, the start boundary may be one of the first several symbols as configured by high layer signaling.
Cross carrier scheduling from licensed carrier to unlicensed carrier can improve the control information reliability. According to the CCA operation of LBE on the unlicensed carrier, the channel may become available at any time within a subframe. When the channel available time is after the start boundary of the control region, it is not possible to transmit the cross carrier scheduling information in this subframe as shown in Fig 1.


Fig 1 Channel available time after control region start boundary
If the scheduling mode is switched semi-statically, there will be only self-scheduling for the LAA Scell considering the possible partial subframe and the maximum channel occupancy time. As a result, if transmission on multiple LAA Scells is possible, the UE needs to monitor every LAA Scell for control information, which is not flexible and reliable. 
Consequently, with variation of the channel available time, suitable scheduling mode should be selected dynamically considering the control information reliability and the time frequency resource usage efficiency. When the channel available time is before the start boundary of the control region, legacy cross carrier scheduling can be used; when the channel available time is after the end boundary of the legacy control region, fallback to unlicensed carrier self-scheduling can be adopted.
Proposal: Support scheduling mode dynamic switching between cross carrier scheduling and self scheduling according the channel available time.
With restriction on the scheduling mode according to the channel available time, UE monitoring behavior can be simplified and UE battery consumption can be reduced. The UE will firstly monitor control region on the licensed carrier for possible unlicensed carrier scheduling, and only if there is no matched control information from the licensed cell, the UE will monitor the possible control regions on the unlicensed carrier.
Conclusions
In this contribution, we analyzed the scheduling mode according to the channel available time on the unlicensed carrier, and our proposal is as following:
Proposal: Support scheduling mode switching between cross carrier scheduling and self scheduling according the channel available time.
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