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1 Introduction
In RAN1#82bis, following agreement has been reached on discontinuous transmission:
Agreements:
· DL transport block in the last subframe of a DL Tx burst can be transmitted using DwPTS structure, or a full subframe

· FFS how to signal the structure of the last subframe
· FFS whether to define a 13-symbol partial subframe
· FFS whether DwPTS structure with 3 OFDM symbols can be used for the last subframe
· FFS down selection
In addition, by 82b-11 email discussion after RAN1#82bis, additional agreement was made on ending position in the last subframe of a DL Tx burst as below.

Agreements:
Signaling the presence of end DL partial subframes is supported in LAA.
· FFS: Signaling method and frequency

In this contribution, we will discuss the start and last subframe design in a DL Tx burst and provide our proposals. 
2 Discussion
2.1 Starting and Ending position for DL discontinuous transmission
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Figure 1: Example of restricted starting/ending points for DL transmission
During last RAN1 meeting, it has been considered that the limited number of starting symbols shall be applied, because the limited number of starting symbols (e.g. 2, 3 or 4) for PDSCH/(E)PDCCH in a start partial subframe can lead to less complexity for both eNB and UE, than allowing any OFDM symbols in a start partial subframe. It would be good compromised way in terms of spectral efficiency by using DL resources in a partial subframe as much as possible, compared to the subframe boundary only as a starting point as analyzed in [1]. 
Assuming restricting of candidate OFDM symbols in a partial subframe, further details can be discussed as in followings:
Starting position:
Candidate OFDM symbol indices and number of OFDM symbols in last subframe:
It is preferred to only allow one or two OFDM symbols to reduce blind detection complexity and eNB scheduling/UE implementation complexity as analyzed in [2]. Also, for DL Tx burst detection, it was agreed that UE may assume that OFDM symbol#0 containing CRS-port 0/1 (or CRS port 0) is transmitted in every subframe subject to LBT. Thus, it can be beneficial for UE to assume OFDM symbol#0 containing CRS port(s) is transmitted in any subframe, which will reduce blind detection efforts in every subframe if we assume there is no signaling of DL subframes in DL Tx burst. However, DL spectral efficiency will be compromised.
Proposal 1: It is slightly preferred to only allow one OFDM symbol position (i.e. OFDM symbol#0) to minimize eNB/UE scheduling and implementation complexity. If DL spectral efficiency has to be further addressed, then the candidate starting OFDM symbols can be symbols [0, 7].
Ending position
Candidate OFDM symbol indices and number of OFDM symbols in last subframe:
Considering we are going to use the DwPTS structure in last subframe, the number of OFDM symbols (e.g. 3/6/9/10/11/12) in current DwPTS structures can be considered basically. Moreover, one aspect is whether 13 OFDM symbols in DwPTS structure is introduced or not. It seems not clear to us for benefits since we currently have DwPTS structure with 12 OFDM symbols. In addition, we think DwPTS with 3 OFDM symbols shall be supported since it can be used for UL scheduling and lead to efficient resource utilization and would be useful for DL and UL burst structure in future release. One candidate OFDM symbol indices in last subframe can be as in Table 1.
Table 1: Example of candidate OFDM symbol indices in last subframe
	Number of candidate OFDM symbol indices
	OFDM symbol indices

	2
	3, 9

	3
	3, 9, 11

	4
	3, 6, 9, 12


Proposal 2: DwPTS with 3OFDM symbols is supported in last subframe of DL Tx burst.
For signaling of the last subframe, dynamic signaling can be considered. To reduce signaling overhead in DCI, some DwPTS structures can be configured by RRC and it is preferred to use 1 or 2bit DCI field to indicate end OFDM symbol position in last subframe for efficient resource utilization. In this case, network can determine the down selection of DwPTS structures with RRC signaling in last subframe.
Proposal 3: Dynamic DCI field to indicate end OFDM symbol position is introduced, and candidate OFDM symbol position in each code point of DCI field is configured by RRC signaling.
3 Conclusion

In this contribution, we discussed Starting and Ending positions for DL discontinuous transmission. The above discussion is summarized with the following proposals:
Proposal 1: It is slightly preferred to only allow one OFDM symbol position (i.e. OFDM symbol#0) to minimize eNB/UE scheduling and implementation complexity. If DL spectral efficiency has to be further addressed, then the candidate starting OFDM symbols can be symbols [0, 7].
Proposal 2: DwPTS with 3OFDM symbols is supported in last subframe of DL Tx burst.
Proposal 3: Dynamic DCI field to indicate end OFDM symbol position is introduced, and candidate OFDM symbol position in each code point of DCI field is configured by RRC signaling.
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