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1. Introduction

In RAN1#80bis and RAN1#82, the followings were agreed regarding DL transmission burst structure [1][2]. This contribution discusses design options for the first subframe of DL transmission burst such as candidate start position, data/control channel transmission, scheduling, and so on.

	Agreements (RAN1#80bis):
· LAA supports transmitting PDSCH when not all OFDM symbols are available for transmission in a subframe according to LBT, also support delivering necessary control information for the PDSCH
· FFS starting/ending OFDM symbols of the PDSCH
Agreements (RAN1#82):
· 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)


2. Discussion on starting partial TTI
In this contribution, we define TTI as time duration of eNB’s transmission in a subframe excluding reservation signal. Also, we define partial TTI as TTI consisting of less than 14 OFDM symbols and define starting partial TTI as partial TTI consisting of nth (n>1) to 14th OFDM symbol in a subframe. In this section, we provide our views on the detailed design options of starting partial TTI.
2.1. Start position of starting partial TTI
From the system level simulation results in our companion contribution [3], we can observe that above 5 % UPT gain is achieved by allowing starting partial TTI. Although starting partial TTI enables to enlarge spectral efficiency, it should be considered that starting partial TTI complicates both eNB and UE implementation. Considering the trade-off between spectral efficiency and implementation complexity, we suggest that start position of starting partial TTI can be limited to 2nd slot boundary.
Suggestion 1: In the first subframe of a transmission burst, starting partial TTI is supported, where the TTI starts from 2nd slot boundary.
2.2. Starting partial TTI structure
For the design of starting partial TTI, following two options can be considered as shown in Fig. 1.
Option 1) The first 7 OFDM symbols of DwPTS with 9 OFDM symbols are time-shifted to the second slot as shown in Fig. 1(a).
Option 2) The first 7 OFDM symbols of full TTI are time-shifted to the second slot as shown in Fig. 1(b).
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Figure 1. Illustration on starting partial TTI design
For Option 2, to make implementation complexity lessen, it can be considered that DM-RS is not supported, which means EPDCCH and DM-RS demodulation based PDSCH are not transmitted in starting partial TTI.

The followings can be considered for further details of starting partial TTI.

- Starting partial TTI cannot be transmitted in subframe #0 and #5
- Common L1 signalling (if introduced) cannot be transmitted in starting partial TTI. 
- UE can recognize the presence of starting partial TTI by blindly detecting CRS port 0 (or CRS port 0/1). 
- From CSI measurement perspective, starting partial TTI may be valid only for UEs capable of receiving it and CSI-RS/CSI-IM configuration for starting partial TTI can be discussed further considering the discussion on CSI-RS/CSI-IM configuration in ending partial TTI.
Suggestion 2: For the design of starting partial TTI, following two options can be considered.
· Option 1) The first 7 OFDM symbols of DwPTS with 9 OFDM symbols are time-shifted to the second slot.
· Option 2) The first 7 OFDM symbols of full TTI are time-shifted to the second slot.

2.3. (E)PDCCH
For self-carrier scheduling, the PDCCH can be transmitted from the first OFDM symbol in starting partial TTI. The EPDCCH can be supported if starting partial TTI is based on length 9 DwPTS structure as proposed in Option 1.
Suggestion 3: For self-carrier scheduling, in starting partial TTI,

· PDCCH can be transmitted from the first OFDM symbol in 2nd slot.
· FFS on whether/how to support EPDCCH

3. Summary and conclusions

In this contribution, we discussed design options for the first subframe of DL transmission burst. The suggestions of this contribution are summarized as follows.
Suggestion 1: In the first subframe of a transmission burst, starting partial TTI is supported, where the TTI starts from 2nd slot boundary.
Suggestion 2: For the design of starting partial TTI, following two options can be considered.
· Option 1) The first 7 OFDM symbols of DwPTS with 9 OFDM symbols are time-shifted to the second slot.
· Option 2) The first 7 OFDM symbols of full TTI are time-shifted to the second slot.

Suggestion 3: For self-carrier scheduling, in starting partial TTI,

· PDCCH can be transmitted from the first OFDM symbol in 2nd slot.
· FFS on whether/how to support EPDCCH
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