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1. Introduction
With LAA, the transmissions on the medium are gated by the availability of the medium (i.e. subject to LBT – Listen Before Talk). This impacts the scheduling and DRX operation of LAA and these aspects are discussed in this contribution.  
2. Downlink aspects
Downlink transmissions can be initiated only when the UE is in active time. The medium availability in downlink may or may not coincide with the active time of the UEs. This leads to increased latency and/or higher UE power consumption (e.g. if more frequent DRX ON durations are necessary to meet a required latency target). This problem occurs when self-scheduling is used on the LAA SCell carrier and is depicted in Figure 1 below. 
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Figure 1: Higher power consumption and/or increased latency when self-scheduling is used for LAA

The above problem however could be resolved by using cross-carrier scheduling which is possible today in case of carrier aggregation. The situation with cross-carrier scheduling enabled is depicted in Figure 2 below. 
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Figure 2: Situation in downlink with cross-carrier scheduling enabled

As shown above, with cross-carrier scheduling enabled, after sending the cross-carrier grant, it is sufficient as long as the LAA SCell medium becomes available within a window of the drx-inactivity timer duration. Thus, as long as the drx-inactivity timer is appropriately chosen, cross-carrier scheduling not only reduces the downlink latency but also enables lower power consumption at the UE. Note that in case of cross carrier scheduling in downlink there will be instances when the UE receives and saves samples in the downlink HARQ buffer when there isn’t an actual transmission. However, these samples will be received at an extremely low SINR since the UE is receiving only interference. Thus, for HARQ combining purposes, these samples will be scaled to an extremely low value thus eliminating any chance of corrupting the properly received HARQ samples when the actual transmission happens. This functionality is no different from what is needed to handle deep fades in downlink today. Hence, cross-carrier scheduling is proposed to be used as a baseline for downlink scheduling operation in case of LAA.

Proposal 1: In order to minimize downlink latency and UE power consumption, cross-carrier scheduling is assumed as a baseline for downlink operation in case of LAA 
3. Uplink aspects
As in case of downlink, uplink transmissions on LAA are also subject to LBT. Further, the uplink grant comes a few milli seconds prior to the actual uplink transmission and hence, eNB may not be able to ensure that the uplink medium is available at the time of UE’s granted UL TTI. Hence, depending on the load on the unlicensed SCell, multiple UL grants may be necessary to enable a successful uplink transmission. This will increase the PDCCH load. Thus, it is worth considering semi-statically configured UL grants combined with contention based uplink access in case of LAA. This may be achieved by configuring UEs with SPS like uplink grants on LAA SCell and then the UEs may transmit on these assigned resources subject to availability of the medium as per LBT rules. This will minimise the PDCCH load and also will minimise the UL latency. 
Proposal 2: RAN2 shall investigate mechanisms to enable semi-statically configured UL grants combined with LBT at the UE for UL transmissions on LAA SCell
4. Conclusion and recommendation
The following are proposed to be agreed for LAA:
Proposal 1: In order to minimize downlink latency and UE power consumption, cross-carrier scheduling is assumed as a baseline for downlink operation in case of LAA 

Proposal 2: RAN2 shall investigate mechanisms to enable semi-statically configured UL grants combined with LBT at the UE for UL transmissions on LAA SCell
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