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1. Introduction

During LAA SI phase, possible scheduling combinations for LAA CC were discussed. In RAN1#80bis, the following agreement was made.

In this contribution we provide our views on scheduling methods for LAA SCell. 
2. DL scheduling from a different subframe
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Figure 1: DL transmission burst.
In TR36.889 [2], the DL transmission burst is defined as “Each DL transmission burst is a continuous transmission from a DL transmitting node with no transmission immediately before or after from the same node on the same CC.” In some regions, the length of the DL transmission burst is restricted by regulatory requirements on a maximum channel occupancy time, e.g. 4 ms in Japan and 10 ms in Europe. Even with such kind of restrictions, the DL transmission burst can still contain several subframes as shown in Figure 1.
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Figure 2: Backward scheduling.
For an efficient use of partial subframes, super TTI [3] and backward scheduling [4][5] have been proposed. For the super TTI, a single transport block is mapped to multiple PDSCHs of different subframes. In RAN1#82 it was agreed that the super TTI is excluded for PDSCH transmission in a DL subframe on a LAA SCell, since fully buffering of the previous subframe becomes necessary, which is unreasonable. The reason is because the UE does not know whether the previous subframe carried a part of the transport block or not at the time when the UE performs blind decoding of (E)PDCCH. By the same reason, the backward scheduling (Figure 2), which requires a prior buffering, is also not appropriate. Therefore, Option 1 is preferable, namely a DL transport block should be only transmitted on a subset or all of the OFDM symbols in the DL subframe.
Proposal 1:

· Backward scheduling is not supported in Rel-13 LAA.
3. Self scheduling and cross-carrier scheduling
In Rel-10 to Rel-12 CA, CA capable UE has to support at least self scheduling for each serving cell. In addition, once the UE is configured with cross-carrier scheduling, it is applied to both DL and UL. DL assignment and UL grant for a given scheduled cell is always transmitted on the same scheduling cell so that blind decoding attempts are shared for them. With LAA mechanism, lots of channels in unlicensed bands could be used in combination with the existing LTE bands. From the UE processing perspective, it is strongly preferable to keep the current value of the maximum blind decoding attempts per scheduled cell. Therefore, it is natural to take the legacy CA principle as a baseline. On top of that, some enhancement can be considered to resolve several LAA-specific issues.
One of the issues is scheduling of an initial-partial TTI if supported. PDCCH on a licensed carrier is not suitable for scheduling of the initial-partial TTI on the LAA SCell, since the eNB does not know whether the channel access on the LAA SCell is successful or not when PDCCH on a licensed carrier is transmitted. If the DL assignment is transmitted but the channel access is not failed, then the UE must transmit NACK, which causes unnecessarily increasing of contention window size. Therefore, some special handling could be applied to scheduling of the initial-partial TTI. Given that a single subframe can carry both the initial-partial TTI and the end-partial TTI, the UE should have a capability to monitor additional (E)PDCCH candidates for the initial-partial TTI within 1 ms in addition to monitoring of (E)PDCCH for the end-partial TTI. A possible way is that these additional blind decoding attempts for the initial-partial TTI can be always performed on the LAA SCell (i.e. self scheduling) regardless of whether or not the cross-carrier scheduling is configured.
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Figure 3: scheduling for initial-partial TTI
Proposal 2:

· For LAA, Rel-12 cross-carrier scheduling configuration should be a baseline.
· For both DL and UL, CA capable UE should support at least self scheduling.
· Once the UE is configured with cross-carrier scheduling for a scheduled cell, it applies to both DL and UL of the scheduled cell.
· The following enhancements can be considered:
· Additional blind decoding for self scheduling within an initial-partial TTI (if supported).
4. Conclusion
In this contribution, we present our views on LAA subframe structure and propose the following: 
Proposal 1:

· Backward scheduling is not supported in Rel-13 LAA.
Proposal 2:

· For LAA, Rel-12 cross-carrier scheduling configuration should be a baseline.
· For both DL and UL, CA capable UE should support at least self scheduling.
· Once the UE is configured with cross-carrier scheduling for a scheduled cell, it applies to both DL and UL of the scheduled cell.
· The following enhancements can be considered:
· Additional blind decoding for self scheduling within an initial-partial TTI (if supported).
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Observations:


Following possible scheduling combinations for a LAA CC are identified:


Combination 1: DL/UL: self-scheduling


Combination 2: DL: self-scheduling; UL: cross-carrier scheduling


Combination 3: DL: cross-carrier scheduling; UL: self-scheduling


Combination 4: DL/UL: cross-carrier scheduling from a same scheduling CC


Continue study until RAN1 #81 meeting considering above combinations except for combination 3


FFS: Combine multiple combinations





Agreement:


Combination 3 in above observations is not a design target of LAA
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