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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK5]In RAN1#82, there were following agreements regarding DL transport block mapping:
· The following option is excluded for PDSCH transmission in a DL subframe on a LAA SCell
· Option 2: A DL transport block is transmitted on a subset of the OFDM symbols in the DL subframe and all OFDM symbols in the next or the previous subframe (i.e. Super TTI)
· Further study on the following options for PDSCH transmission in a DL subframe on a LAA SCell considering spectrum efficiency, eNB/UE complexity, etc
· Option 1: A DL transport block is only transmitted on a subset or all of the OFDM symbols in the DL subframe (i.e. Partial TTI)
· Option 3: A DL transport block is transmitted on a subset of OFDM symbols in the DL subframe and a subset of the OFDM symbols in the next or the previous subframe within a TTI less than or equal to 1ms or in a subset or all OFDM symbols in one subframe (i.e. Floating TTI)
The mapping of corresponding DCI has tight relation with DL transport block mapping, thus we would like to discuss some indication methods for the partial subframe associated with Burst Structure Indication [1]. For the TBS selection of DL partial subframe, it is discussed in another companion contribution [2].
Methods for partial subframe indication without Burst Structure Indication
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]In [1], one design direction is no Burst Structure Indication (BSI) in the beginning of the burst, thus the UE would assume independent relation for each subframe. As there is no BSI, the usage of each subframe is indicated by individual EPDCCH. We presume EPDCCH instead of PDCCH in the system design without BSI because the system design without BSI may not have CRS. From frequency/carrier domain, EPDCCH could be sent from the same carrier as self-scheduling or from a different carrier (e.g. licensed carrier) as cross-carrier scheduling which is discussed in our companion contribution [3]. From time domain, EPDCCH could be sent in the same subframe (as in the current design) or in different subframe. Combination of frequency and time domains provide different options, while time domain based options are mainly focused in this contribution.
In [4], we have identified two options for indicating partial PDSCH in the start of a burst, shown in Figure 1, i.e.
(a) Same subframe indication; and
(b) Next subframe indication.
The comparison of these two options is listed in Table 1.
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[bookmark: _Ref427060926]Figure 1 Partial subframe start position indication methods in the same and different subframe
[bookmark: _Ref427060905]Table 1 Comparison of partial PDSCH indication method without BSI
	Indication method
	(a) EPDCCH in same partial subframe
	(b) EPDCCH in next normal subframe

	DL control region assumed at UE
	Number of candidate time positions
	Fixed

	Buffer requirement at UE
	1 subframe
	1 to 2 subframes

	Scheduling type supported
	Self-scheduling only
	Self-scheduling or cross-carrier scheduling

	New DL control region
	Required
	Not required

	Timing relationship between EPDCCH and PDSCH in the UE implementation architecture
	Not changed
	Changed


There are pros and cons in different aspects. In order to reduce BD effort of option (a), few candidate start positions would be assumed though benefit of introducing partial subframe is more or less reduced. For option (b), existing UE implementation might be modified to support partial subframe related to the PDSCH decoding thus the development effort and implementation cost would be concerned. Therefore how much gain could be obtained by partial subframe is decisive.
Observation-1: To support more candidate start positions by EPDCCH indication implicitly or explicitly, more complexity or cost at UE is required without Burst Structure Indication.

Methods for partial subframe indication with Burst Structure Indication
[bookmark: OLE_LINK4][bookmark: OLE_LINK6]Another design direction in [1] is to have BSI in the beginning of the burst, thus the UE would know the DL/UL duration by reading BSI. The start position of partial subframe would be derived from detection of BSI. Different burst structure indication can have different effect on UE receiver. As CRS would be available in the design with BSI, PDCCH would possible. As EPDCCH can be also usable in the design with BSI, here we use the term (E)PDCCH. There could be following options for sending BSI which are shown in Figure 2.
1) Option (i): BSI as one DCI in (E)PDCCH of same subframe
2) Option (ii): BSI as new signal in the beginning of burst before DL partial subframe
3) Option (iii): Preamble in the beginning of the burst before BSI and DL partial subframe ((i) or (ii))
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[bookmark: _Ref427060881]Figure 2 Burst Structure Indication in the beginning of the burst
For option (i), BD for (E)PDCCH containing BSI has similar complexity to BD for (E)PDCCH containing other DCI therefore limited  number of candidate start position might be required to reduce UE detection complexity. For option (ii), BD for BSI signal could be simpler than BD for traditional DCI due to much simpler mapping rule therefore more candidate start positions is possible. For option (iii), much less complexity could be needed for detection of Preamble thus even more candidate start positions could be supported. From the above, more candidate start position could be supported by BSI without much UE complexity required. Even BSI is missed (partial subframe is also likely to be missed) at some UE, a fallback mode that supports only normal subframe could work.
With BSI, the comparison between option (a) and option (b) for partial PDSCH indication can be summarized in Table 2.
[bookmark: _Ref427060848]Table 2 Comparison of partial PDSCH indication method with BSI
	Indication method
	(a) (E)PDCCH in same partial subframe
	(b) (E)PDCCH in next normal subframe

	DL control region assumed at UE
	Fixed
	Fixed

	Buffer requirement at UE
	1 subframe
	1 to 2 subframes

	Scheduling type supported
	Self-scheduling only
	Self-scheduling or cross-carrier scheduling

	New DL control region
	Required
	Not required

	Timing relationship between (E)PDCCH and PDSCH in the UE implementation architecture
	Not changed
	Changed


From the Table above, we can see that the UE complexity issue of option (a) could be well resolved by BSI while option (b) still has the UE implementation requirements.
Observation-2: With Burst Structure Indication, less complexity is required to support more candidate start positions.
Observation-3: With Burst Structure Indication, (E)PDCCH at same partial subframe has no requirement for additional BD complexity.
Conclusion
In this contribution, we had discussed the indication options for partial subframe. Following is observed.
Observation-1: To support more candidate start positions by EPDCCH indication implicitly or explicitly, more complexity or cost at UE is required without Burst Structure Indication.
Observation-2: With Burst Structure Indication, less complexity is required to support more candidate start positions.
Observation-3: With Burst Structure Indication, (E)PDCCH at same partial subframe has no requirement for additional BD complexity.
Based on above, we propose following.
Proposal: (E)PDCCH at same partial subframe is preferred to indicate PDSCH in the partial subframe.
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