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1
Introduction
In RAN#70, a WI on enhanced LAA focusing on introduction of LAA UL CA operation has been approved in [1], where one of the approved objectives reads as:

· UL carrier aggregation for LAA SCell(s) (with one or more UL carriers in unlicensed band) using Frame Structure type 3 [RAN1, RAN2, RAN4]

· The channel access mechanism shall use the decisions made in RAN1 during Rel-13 as a starting point

· Specify support for PUSCH and SRS

· Support both self-scheduling and cross-carrier scheduling from licensed spectrum.
· If needed, specify support for PUCCH [RAN1]

· If needed, specify support for PRACH [RAN1]

In this contribution we focus on UL scheduling considerations on the UL and DL scheduling combinations. As this has not been discussed during RAN1#84, we would like to re-iterate our related discussions and proposals in here. 
2
General UL scheduling considerations

Rel. 13 LAA (DL) supports self- as well as cross-carrier scheduling. Based on the Rel. 14 LAA WI description, the same scheduling methods are also supported for the LAA UL SCell. For licensed band operation, there is just a scheduling mode for an SCell – either self-scheduling for UL & DL or cross-carrier scheduling from a single scheduling cell for UL and DL grants. 

The supported UL scheduling methods had been already extensively discussed during the LAA SI phase, and some recommendation has been included in the TR [2], where it reads:
Four possible scheduling combinations for an LAA SCell are identified below.

-
Combination 1: Self-scheduling on both DL and UL

-
Combination 2: Self-scheduling on DL and cross-carrier scheduling on UL

-
Combination 3: Cross-carrier scheduling on DL and self-scheduling on UL

-
Combination 4: Cross-carrier scheduling from the same scheduling carrier for both DL and UL

The LTE design in Rel-12 supports combinations 1 and 4 above. In addition, it has been identified that for the case with uplink self-scheduling where the UE applies a LBT procedure before transmitting on the UL, two successful LBT operations are required before the UE transmits on the UL. This is because, first the eNB performs an LBT procedure for an LAA SCell to send the scheduling command, and if this is successfully received by the UE, the UE performs an LBT procedure before transmitting in UL. Therefore, it could be beneficial to support scheduling combination 2 above in addition to combinations 1 and 4 which are already supported in LTE. In contrast, no clear use case has been identified for combination 3. Therefore, it is recommended that combination 3 should not be a design target for LAA. It can be further considered whether combination(s) 1, 2, and 4 should all be supported or some of them should be supported. 
As UL and DL LAA are to both support (at least independent) self- and cross-carrier scheduling as noted above, we think that clearly Combination 1 and Combination 4 should and could be supported, considering that these combinations are also supported for licensed band LTE carriers and no additional specification will be needed (on top of the self- & cross-carrier UL scheduling support specifically mentioned in the LAA Rel. 14 WID [1]). 
This leaves us with the question, if combination 2 should be supported. Based on the discussions during the study items phase (as noted also in the TR as copied above), we also think that clearly Combination 2 has some merits and should be also supported – even though it will require some further specification changes to split the UL and DL scheduling cell for a single LAA SCell. 

Proposal #1: Rel. 14 LAA supports SCell scheduling Combination 1 (UL & DL self-scheduling), Combination 2 (DL self-scheduling, UL cross-carrier scheduling) as well as Combination 4 (UL & DL cross-carrier scheduling). 

The required needed specification changes in order to support LAA scheduling combination 2 (DL self-scheduling, UL cross-carrier scheduling) clearly have an RRC impact, as the RAN2 specifications will need to support the separate RRC configuration of an UL and DL scheduling cell as part of the CA configuration of a Rel. 14 LAA Scell. 
Observation #1: The RRC configuration of a Rel. 14 LAA SCell will need to enable the separate configuration of an UL and DL scheduling cell in order to support Scheduling Combination 2.

Moreover, as noted in [3] there is a need to consider the number of blind decodes a UE needs to perform. In case the UE is required to monitor all the DCI formats on both carriers with the same number of aggregation level candidates, the DL control decoding complexity for this scheduling method would be double. As noted in [3] a reduced number of aggregation level candidates on the UL and DL scheduling cell as well as restrictions on the number of DCIs to be monitored on the UL and DL scheduling cell for such an LAA Scell can be considered. 
Proposal #2: RAN1 to study and specify blind decoding reduction methods for the support of having a split UL and DL scheduling cell (i.e. Scheduling Combination 2) for Rel. 14 LAA. 
3
Conclusion
In this contribution we discuss UL LAA scheduling and specifically there the LAA UL/DL scheduling combinations to be supported. We would like to summarize our discussions in the following bullets:

· Proposal #1: Rel. 14 LAA supports SCell scheduling Combination 1 (UL & DL self-scheduling), Combination 2 (DL self-scheduling, UL cross-carrier scheduling) as well as Combination 4 (UL & DL cross-carrier scheduling). 

· Observation: The RRC configuration of a Rel. 14 LAA SCell will need to enable the separate configuration of an UL and DL scheduling cell in order to support Scheduling Combination 2.

· Proposal #2: RAN1 to study and specify blind decoding reduction methods for the support of having a split UL and DL scheduling cell (i.e. Scheduling Combination 2) for Rel. 14 LAA. 
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