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1 Introduction
In RAN1#84, PUCCH transmission on eLAA SCell was discussed with following agreements:

· Transmission of HARQ ACK for serving cells at licensed carriers on an LAA SCell is not supported
· Transmission of HARQ ACK and CSI for serving cells at unlicensed carriers on an LAA SCell is supported
· FFS on new or existing waveform of channel for UCI transmission on unlicensed carrier
· FFS on the LBT scheme for UCI transmission

· FFS on position of UCI in a subframe
In this contribution, we discuss the transmission scheme for SR/P-CSI on LAA carrier.
2 Discussion
Since periodic PUCCH resources are configured by the eNB for SR and P-CSI, the transmission mechanism of positive SR is very similar to that of P-CSI. To discuss the LBT scheme for SR/P-CSI, the following scenarios should be separately considered:

· Scenario 1: SR/P-CSI subframe is an isolated subframe.
For this case, no DL burst or UL burst is transmitted just before the SR/P-CSI subframe. Then, UE should perform Cat 4 LBT before start of SR/P-CSI transmission.
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Figure 1: Scenario 1 for SR/P-CSI transmission
· Scenario 2: SR/P-CSI subframe collides with a DL burst.
After channel access, the eNB wants to schedule multiple continuous DL subframes. However, one of the scheduled subframes collides with the configured SR/P-CSI subframe.

For this case, to avoid a larger DL burst is divided into multiple small DL bursts which leads to more LBT procedures for DL transmission, as shown in figure 2, the eNB should keep transmitting the DL burst until the end of the larger DL burst. 
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Figure 2: A larger DL burst is divided into multiple small DL bursts
On the other hand, the following two methods for SR/P-CSI transmission could be considered for this scenario:
· Method 1: SR/P-CSI is dropped.

· Method 2: SR/P-CSI can be transmitted in the subframe n following the DL burst.

For method 2, 25 µs LBT shall be performed before the SR/P-CSI transmission in the subframe n. Furthermore, SR/P-CSI is transmitted when the subframe n satisfying:

· No other signals or channels with high priorities are configured to be transmitted in the subframe n; and,

· The interval between the original SR/P-CSI subframe and the subframe n is shorter than SR/P-CSI periodicity (T ms), as shown in Figure 3.
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Figure 3: Method 2 for SR/P-CSI transmission
Since method 2 can reduce the dropping of SR/P-CSI, we propose that SR/P-CSI can be transmitted in the subframe n following the DL burst if SR/P-CSI subframe collides with a DL burst.
Proposal: If SR/P-CSI subframe collides with a DL burst, SR/P-CSI is transmitted in the subframe n following the DL burst:
· when the UE senses the channel is idle after 25 µs LBT; and,
· the subframe n satisfying:
· No other signals or channels with high priorities are configured to be transmitted in the subframe n; and,

· The interval between the original SR/P-CSI subframe and the subframe n is shorter than SR/P-CSI periodicity (T ms).
· Scenario 3: SR/P-CSI subframe follows a DL burst.
For this case, 25 µs LBT shall be performed before the SR/P-CSI transmission as shown in Figure 4.
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Figure 4: Scenario 3 for SR/P-CSI transmission
· Scenario 4: SR/P-CSI subframe collides with a UL burst.
No LBT is needed for this case. Legacy transmission mechanism on licensed carrier is reused. Furthermore, the UE could only transmit PUCCH without PUSCH in P-CSI subframe.
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Figure 5: Scenario 4 for SR/P-CSI transmission
· Scenario 5: SR/P-CSI subframe follows a UL burst, and the total duration is no more than the MCOT.
Similar as scenario 4, no LBT is needed for this case. Legacy transmission mechanism on licensed carrier is reused.
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Figure 6: Scenario 5 for SR/P-CSI transmission
· Scenario 6: SR/P-CSI subframe follows a UL burst, and the total duration is more than the MCOT.
During the email discussion [84-16], the following issue was discussed without agreement.

· If the duration of DL transmission is smaller than the MCOT, but the sum total of DL and UL transmission including UL LBT exceeds the MCOT, what is the UE LBT behavior?
The main concern of the above case is the LBT scheme at the end of MCOT. Considering SR/P-CSI is more important than PUSCH, we propose that 25µs LBT is used before the SR/P-CSI transmission for scenario 6.

3 Conclusions
In this contribution, we show our views on SR/P-CSI transmission on eLAA carrier with following proposal:
Proposal: If SR/P-CSI subframe collides with a DL burst, SR/P-CSI is transmitted in the subframe n following the DL burst:
· when the UE senses the channel is idle after 25 µs LBT; and,

· the subframe n satisfying:
· No other signals or channels with high priorities are configured to be transmitted in the subframe n; and,

· The interval between the original SR/P-CSI subframe and the subframe n is shorter than SR/P-CSI periodicity (T ms).
Furthermore, Table 1 shows the proposed LBT schemes for SR/P-CSI transmission.
Table 1: Summary of LBT schemes for SR/P-CSI transmission

	Scenarios
	LBT scheme

	SR/P-CSI subframe is an isolated subframe
	Cat 4 LBT

	SR/P-CSI subframe collides with a DL burst
	SR/P-CSI can be transmitted in the subframe n following the DL burst with 25 µs LBT

	SR/P-CSI subframe following a DL burst
	25 µs LBT

	SR/P-CSI subframe within a UL burst.
	No LBT

	SR/P-CSI transmission following a UL burst, and the total duration is no more than the MCOT
	No LBT

	SR/P-CSI transmission following a UL burst, and the total duration is more than the MCOT
	25 µs LBT
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