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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)
and following agreements regarding transmission schemes/modes:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK12]Support CRS-based and DMRS-based transmission schemes/modes in LAA
· FFS whether and how to handle power fluctuation and discontinuous transmission
· FFS which transmission schemes/modes are supported
It is obvious that CRS and DMRS would be transmitted together with PDSCH in order to support CRS-based and DMRS-based transmission. In this contribution, we would like to discuss the RE mapping related to Option 1 (i.e. Partial TTI) and Option 3 (i.e. Floating TTI) respectively.
RE mapping in case of partial TTI
As independent transport block is transmitted in each subframe, some kind of RS would be required to support CRS-based and/or DMRS-based transmission at the partial subframe. In order to minimize the standardization effort especially for tight time for LAA WI, to reuse current subframe structure for LAA is most preferred. On the other hand, less implementation modification at either eNB or UE is required. It could be straightforward to reuse DwPTS structure for the last DL partial subframe (i.e. partial subframe in the end of DL burst), while some modification on DwPTS structure is required for supporting the first DL partial subframe (i.e. partial subframe in the beginning of DL burst) due to multiple candidate starting positions instead of multiple candidate ending positions. The DwPTS structure could still be reused for first DL partial subframe, but the starting OFDM symbols of DwPTS would be shifted to later OFDM symbol subjected to LBT as exampled in Figure 1. Besides, limited number of candidate starting position (e.g. 2) that enables both acceptable complexity and considerable gain would possibly be selected by reusing the subframe length defined in DwPTS to further reuse the TBS determination.
Partial subframe
Normal subframe

[bookmark: _Ref410209622]Figure 1 First partial subframe reusing DwPTS config-9 with shifted RS pattern

Proposal 1: In case of option 1, reuse the DwPTS structure with shifted position.
RE mapping in case of floating TTI
Reusing current DL subframe structure is also targeted. Two design approaches are identified;
- The first one is OFDM symbols in the latter part of prepared subframe is shifted to the beginning as shown in Figure 2. All subframes in the burst would require such shifting.
- The second one is the prepared subframe including RS is just mapped from the first transmitted OFDM symbol. Then the whole subframe position is shifted without any modification.
[bookmark: OLE_LINK6]In both approaches, actual boundary of PDSCH is different among carriers. The first approach requires different buffering scheme is required. The second approach can reuse the design of dual connectivity. The second approach is preferred even though aligned subframe boundary agreed in RAN1#79[1] is not maintained. 
Subframe prepared
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[bookmark: _Ref430893383]Figure 2 Shifted normal subframe
Proposal 2: In case of option 3, all symbols in a subframe including RS is shifted similar to dual connectivity operation.
Conclusion
In this contribution, we had discussed the indication options for partial subframe. Following is observed.
Proposal 1: In case of option 1, reuse the DwPTS structure with shifted position.
Proposal 2: In case of option 3, all symbols in a subframe including RS is shifted similar to dual connectivity operation.
Reference 
[1] [bookmark: _Ref371093820][bookmark: _Ref398825375][bookmark: _Ref398978696][bookmark: _Ref410218919][bookmark: _Ref416271429][bookmark: _Ref430958768][bookmark: _GoBack]R1-150001, “Final Report of 3GPP TSG RAN WG1 #79 v1.0.0”
4

1
3GPP
image1.png




image2.png




image3.png




image4.png




