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1   Introduction
At RAN2#93bis meeting, how to count PDCCH subframe for DRX [1] was discussed, however there was no agreement.
 In this contribution, we further discuss this issue and provide our considerations.
2   Discussion
In 36.321, the PDCCH-subframe is defined as:

	PDCCH-subframe: Refers to a subframe with PDCCH. For a MAC entity not configured with any TDD serving cell(s), this represents any subframe; for a MAC entity configured with at least one TDD serving cell, if a MAC entity is capable of simultaneous reception and transmission in the aggregated cells, this represents the union over all serving cells of downlink subframes and subframes including DwPTS of the TDD UL/DL configuration indicated by tdd-Config [8], except serving cells that are configured with schedulingCellId [8]; otherwise, this represents the subframes where the SpCell is configured with a downlink subframe or a subframe including DwPTS of the TDD UL/DL configuration indicated by tdd-Config [8].


According to the definition, for the UE with at least one TDD serving cell, the counting of PDCCH-subframe is different between UEs with different capabilities, i.e. whether the UE is capable of simultaneous reception/transmission. 
For the UE configured with at least one TDD serving cell, and if the UE cannot support simultaneous reception and transmission, the PDCCH-subframe is counted by the subframes of SpCell. Since unlicensed cell is only operated as SCell in CA, we do not see the reason to break existing rules on the PDCCH-subframe calculation for those UEs, hence we propose that

Proposal 1: For non-simultaneous reception/transmission capable LAA UE, if the UE is configured with at least one TDD serving cell, the PDCCH-subframe represents the subframes where the SpCell is configured with a downlink subframe or a subframe including DwPTS of the TDD UL/DL configuration indicated by tdd-Config.
For other cases, the PDCCH-subframe is counted by the union subframes over all serving cells. In rel-13, the subframe of LAA SCell is considered as DL. However in rel-14, the flexible frame structure may be applied to LAA SCell, i.e. the DL and UL subframes of LAA SCell are dynamically indicated by PDCCH. 

Three options are available for the PDCCH-subframe calculation [1]:
Option 1: all LAA subframes are considered as PDCCH-subframes.

Option 2: the actual DL subframes which are indicated by the eNB.
Option 3: all LAA subframes are not considered as PDCCH-subframe.
Regarding option 1, the DRX related timer will keep running even if the subframe is UL. The eNB scheduling opportunity may be limited if more UL in LAA SCells are scheduled, and if the serving cell is TDD. However it can be controlled by the network implementation, e.g. configure longer on duration timer.
Regarding option 2, for TDD or FDD, Rel-13 LAA, both UE and network are explicitly aware of the actual transmission type (uplink or downlink). However, for flexible frame structure, once the UE misses this indication on which subframe is UL or DL due to, e.g. unsuccessful decoding or being in a DRX cycle, the UE may be not able to know the actual transmission type. Therefore it is possible that the  network and the UE have different understanding on active time.
Regarding option 3, if the serving cell is TDD, the scheduling opportunities may be more than other options. However the UE may stay in active time longer, and waste more power. However it can be controlled by the network implementation, e.g. configure shorter on duration timer.
Both option 1 and 3 can work, but have some drawbacks.  Since option 1 is existing behaviour, we slightly prefer to option 1.

Proposal 2:  all LAA subframes are considered as PDCCH-subframes.
3   Conclusion
In this contribution, we discuss how to count PDCCH subframe for LAA SCell, and have following proposals:
Proposal 1: For non-simultaneous reception/transmission capable LAA UE, if the UE is configured with at least one TDD serving cell, the PDCCH-subframe represents the subframes where the SpCell is configured with a downlink subframe or a subframe including DwPTS of the TDD UL/DL configuration indicated by tdd-Config.
Proposal 2:  all LAA subframes are considered as PDCCH-subframes.
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