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Introduction
At the beginning of the data burst, whether to have burst structure indication (BSI) or not has been discussed. We compare two design directions, one is the system design with BSI and the other is the system design without BSI.
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Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]Whether to have BSI in the beginning of the burst would influence the whole LAA system design. 
By having BSI, UE could know the multiple subframes' relation i.e. how many subframes are downlink and how many subframes are uplink. BSI would be cell common signal or at least group common signal. Therefore, its understanding on the subframe usage is common among multiple UEs in a cell.
CRS is cell common reference signal and QCL relations between subframes are defined. DMRS is the UE specific reference signal and QCL relations between subframes are flexible. Therefore, CRS is only valid when BSI is signalled.
PDCCH is possible with the design using CRS. So the design with BSI can use PDCCH. The design without BSI would use DMRS. Hence control channel without BSI would be based on EPDCCH.
In the starting partial subframe, if BSI is available, UE procedure would be to receive BSI and then to decode DCI. If BSI is not available, UE procedure would start from receiving DCI. Therefore, the starting symbol candidates should be limited for the design without BSI in order to reduce blind decoding complexity. With BSI, to have many starting symbol would not add so much complexity as UE can focus to receive BSI before the reception of DCI. Further discussion is described in [2].
Because of cell or group common knowledge of UL/DL usage, the design with BSI requires common usage of special subframe where to change DL to UL subframe. In the system design without BSI, UE behaviour would be "all subframes are DL except the certain subframes are indicated as UL transmission". Special subframe equivalent is not required. Individual UEs have different timings of DL to UL subframe.
In the design with BSI, CRS based interference measurement is possible. Therefore supported TM would be similar to TM1-8. In the design without BSI, interference measurement would be based on CSI-RS. Supported TM would be similar to TM10.
Forward compatibility would be realized by UL subframe in the system design with BSI. Then CRS presence can be suppressed. In the system design without BSI, the failure of EPDCCH reception or DRX configuration would allow any future usage.
Because of the multiple subframe knowledge, in the system design with BSI, UE slow AGC is possible among DL subframes in the system design with BSI. Always fast AGC would be used by UE in the system design without BSI. 
Because of the common knowledge of UL subframe in the system design with BSI, from transmitting UE perspective, LBT for the UEs in the same cell or group is not required but LBT would be still required for Wi-Fi or for UEs of the other cell/group.
By the reception of BSI by the neighbour nodes, instantaneous coordination among nodes is possible in the system design with BSI. X2 or S1 based coordination would be possible in the system design with BSI and without BSI.
It can be said that the design with BSI has similarity with RTS/CTS but just to have similarity does not make the difference from Wi-Fi node perspective.
The transmission of Wi-Fi RTS/CTS in the beginning of the burst is possible regardless of the design with or without BSI.
If the end subframe of the burst is also partial subframe, the partial length may be indicated or implied by BSI in the design with BSI. The partial length may be indicated by the cross carrier indication in the design without BSI.
Based on above discussion, two system designs can be summarized as the following table 1.
Table 1. System design with BSI and without BSI
	
	Design with BSI
	Design without BSI

	Burst structure indication(BSI)
	Indicated as per cell or per group of UEs
	No indication

	Reference signal
	CRS (QCL of multiple subframes are defined)
	DMRS(QCL of multiple subframes are not defined)

	UE reception procedure
	- UE receives BSI. Then to receive PDCCH.
- Staring OFDM symbol is known by BSI
	- UE receives EPDCCH from the beginning.
- Starting OFDM symbol is known by EPDCCH blind decoding

	Staring OFDM symbol candidates
	More than 2 would be more feasible.
	1 or 2 in a subframe in order to reduce blind decoding effort

	UE knowledge
	- UE identifies burst structure.
- UE knows DL, UL, or special subframes.
	- UE does not identify bust structure. Every subframe has same number of BD trials.
- If PUSCH is requested to transmit, it is uplink subframe. The other subframes are assumed as downlink subframes i.e. no cell level UL or DL subframes.

	Special subframe
	Cell common configuration
	There is no cell common special subframe. Different UEs has different switching timing from DL to UL based on PUSCH assignment.

	Interference measurement
	CRS based interference measurement is possible
	ZP-CSI-RS would be used.

	Transmission modes
	CRS based TM based
	TM10 based

	Forward compatibility
	UL subframe can be used any purpose
	Future subframe usage would be realized by no reception/failure of EPDCCH.

	DL UE AGC
	In the beginning of data burst, fast AGC is realized. Among subframes, slow AGC could be used.
	All subframes are managed by fast AGC because of no knowledge of burst structure.

	UL LBT before the transmission
	LBT for the same cell or group may be not required but LBT for Wi-Fi or other UEs would be required.
	LBT would be required. 

	Instantaneous coordination among nodes
	Bust structure reception by eNB would help to coordinate the transmissions
X2 or S1 based coordination is possible.
	X2 or S1 based coordination is possible.

	Wi-Fi RTS/CTS
	Usable regardless design 
	Usable regardless design

	End subframe handling
	Burst indication may indicate or imply it.
	Cross subframe scheduling can be used.



We compared two system designs with BSI and without BSI. Both of the system design would work well and we didn't find big decision factor to decide either approach. There could be some design choice in the middle of two designs or hybrid of two may be possible.

Conclusion
We compared two system designs with burst structure indication and without burst structure indication. Both of the system design would work well and we didn't find big decision factor to decide either approach. There could be some design choice in the middle of two designs or hybrid of two may be possible.
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