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1. Introduction

In RAN1#84bis [1] and RAN1#85 [2], we made following agreements on UCI transmission for LAA SCell.
	Agreement:

· Transmission of aperiodic CSI on an LAA SCell is supported at least for aperiodic CSI for an unlicensed carrier

· Both aperiodic CSI only (without UL-SCH) and aperiodic CSI with UL-SCH are supported

· FFS the conditions for aperiodic CSI only on an LAA SCell

· Transmission of periodic CSI on an LAA SCell is not supported within the current scope of the eLAA work item

· The introduction of periodic CSI on an LAA Scell at a later stage in Rel-14 is not precluded

Agreement:

· A UE may be configured with simultaneous PUSCH/PUCCH in licensed spectrum or without simultaneous PUSCH/PUCCH in licensed spectrum independently from the configuration of an LAA Scell for the UE

Agreement:

· An LAA SCell for UL is configured to the UE only if simultaneous PUCCH in licensed spectrum and LAA SCell PUSCH transmission is supported by the UE


This contribution discusses remaining details on UCI transmission such as periodic CSI transmission, triggering conditions for aperiodic CSI only report without UL-SCH, and so on.
2. Periodic CSI transmission
Since simultaneous PUCCH in licensed spectrum and LAA SCell PUSCH transmission should be supported in order for UL transmission on LAA SCell to be configured, we can differently handle the collision between a periodic CSI report and HARQ-ACK in a same subframe depending on following two cases.
· Case 1: The UE does not determine PUCCH format 4/5 for the periodic CSI and HARQ-ACK transmission or the UE is provided by higher layers a parameter simultaneousAckNackAndCQI-Format4-Format5-r13 that is set FALSE.

· Case 2: The UE determines PUCCH format 4/5 for the periodic CSI and HARQ-ACK transmission and the UE is provided by higher layers a parameter simultaneousAckNackAndCQI-Format4-Format5-r13 that is set TRUE.

According to the current specification, for case 1, the HARQ-ACK is transmitted in the PUCCH and the periodic CSI is transmitted in the PUSCH. For case 2, the periodic CSI and HARQ-ACK is transmitted in PUCCH format 4/5.
Based on this background, the UE in case 1 can be confused if PUSCH is scheduled on only LAA SCell. If we follow the current specification, the UE should transmit the periodic CSI in PUSCH on LAA SCell. However, we already agreed that the transmission of periodic CSI on an LAA SCell is not supported within the current scope of the eLAA work item. To solve this problem, there can be following three alternatives for periodic CSI report.
· Alt. 1: Drop the periodic CSI and transmit PUSCH on LAA SCell

· Alt. 2: UE  behaviour for the periodic CSI transmission follows the case where PUSCH is not scheduled in that subframe
· Alt. 3: Transmit periodic CSI in PUSCH on LAA SCell

Alt. 1 seems the simplest but the periodic CSI report is always dropped if only LAA SCell PUSCH is scheduled. To increase the opportunity to transmit the periodic CSI, Alt. 2 or Alt. 3 can be applied. For Alt. 2, if the parameter simultaneousAckNackAndCQI or simultaneousAckNackAndCQI-Format3-r11 provided by higher layers is set TRUE, the periodic CSI can be transmitted in the PUCCH with HARQ-ACK. For Alt. 3, in order to reduce the burden of eNB’s blind detection for CSI transmission (as explained in [3]), the periodic CSI can be transmitted in PUSCH on all transmitting LAA SCells. Note that the agreement that the transmission of periodic CSI on an LAA SCell is not supported has to be reverted to apply Alt. 3.
Suggestion 1: For a periodic CSI transmission, consider following alternatives for the collision case between the periodic CSI report and HARQ-ACK in a same subframe if a UE is scheduled with PUSCH only on LAA SCell(s).
· If the UE does not determine PUCCH format 4/5 for periodic CSI and HARQ-ACK transmission or if the UE is provided by higher layers a parameter simultaneousAckNackAndCQI-Format4-Format5-r13 that is set FALSE,
· Alt. 1: Drop the periodic CSI and transmit PUSCH on LAA SCell

· Alt. 2: UE  behaviour for the periodic CSI transmission follows the case where PUSCH is not scheduled in that subframe
· Alt. 3: Transmit periodic CSI in PUSCH on LAA SCell

3. Conditions for aperiodic CSI only without UL-SCH
In RAN1#84bis meeting, we agreed that aperiodic CSI only (without UL-SCH) is supported for eLAA, but the exact triggering condition for aperiodic CSI only on an LAA SCell is still open issue. According to the current specification, aperiodic CSI only transmission for the case of more than five serving cells can be triggered if following conditions are satisfied.
· IMCS=29 and only 1 TB is enabled for DCI format 4
· Note that for DCI format 4, 1 TB is disabled if IMCS=0 and NPRB>1, or IMCS=28 and NPRB=1.
· Aperiodic CSI report is triggered by “CSI request” bit field.
However, above conditions cannot be directly reused considering asynchronous HARQ for LAA UL, RV indication method for DCI format 0B/4B, and “CSI request” field for DCI format 0B/4B.

First of all, according to Table 8.6.1-1 in TS 36.213, RV index is implicitly signalled with IMCS, that is, IMCS=29, 30, 31 correspond to rvidx=1, 2, 3, respectively. However, RV index should be explicitly indicated via UL grant since asynchronous HARQ is supported for LAA UL. Then, similar to PDSCH case, the information related to IMCS=29, 30, 31 can be changed from RV index to modulation order (Qm) for retransmission. For example, IMCS=29, 30, 31 can correspond to Qm=2, 4, 6, respectively. In this case, IMCS=31 can be more appropriate than IMCS=29 for triggering condition because the retransmission with Qm=2 would be more frequent than that with Qm=6.
	Agreement:
· DCI format 0B/4B indicates RVs for the scheduled subframes by indicating a 1-bit RV value per scheduled subframe (regardless of the number of scheduled transport blocks)

· Can indicate RV 0 or 2


Secondly, considering above agreement, RV condition for triggering aperiodic CSI only transmission and disabling one TB can be different depending on either single SF DCI or multi-SF DCI. As explained in [4], the proposed condition for disabling one TB for DCI format 4A/4B is as follows.
· For DCI format 4A, 1 TB is disabled if either the combination of IMCS=0, NPRB>10, and rvidx=1 or the combination of IMCS=28, NPRB=10, and rvidx=1 is satisfied.
· For DCI format 4B, 1 TB is disabled if either the combination of IMCS=0, NPRB>10, and rvidx=2 or the combination of IMCS=28, NPRB=10, and rvidx=2 is satisfied.

	Agreement:
· CSI request in DCI format 0B/4B applies to last subframe if number of scheduled subframes is smaller than 3, and otherwise to the second last scheduled subframe


Thirdly, triggered aperiodic CSI is reported in only one subframe among multiple scheduled subframes. Similarly, it seems undesirable that aperiodic CSI only without UL-SCH is transmitted in multiple subframes.
Based on above consideration points, we suggest following conditions for aperiodic CSI only on an LAA SCell.

· IMCS=31 (i.e., Qm=6) and only 1 TB is enabled for DCI format 4A/4B

· Aperiodic CSI report is triggered by “CSI request” bit field.
· Condition for rvidx:
· For DCI format 0A/4A, rvidx=1
· For DCI format 0B/4B, rvidx=2 for the last subframe if number of scheduled subframes is smaller than 3, and otherwise rvidx=2 for the second last scheduled subframe
Note that the condition for rvidx for DCI format 0B/4B derives from the agreement that CSI request in DCI format 0B/4B applies to last subframe if number of scheduled subframes is smaller than 3, and otherwise to the second last scheduled subframe.
Suggestion 2: Remove the relationship between IMCS and rvidx. Instead, IMCS=29, 30, 31 correspond to Qm=2, 4, 6, respectively.
Suggestion 3: For DCI format 4A/4B, one TB is disabled if following conditions are met.

· For DCI format 4A, 1 TB is disabled if either the combination of IMCS=0, NPRB>10, and rvidx=1 or the combination of IMCS=28, NPRB=10, and rvidx=1 is satisfied.

· For DCI format 4B, 1 TB is disabled if either the combination of IMCS=0, NPRB>10, and rvidx=2 or the combination of IMCS=28, NPRB=10, and rvidx=2 is satisfied.

Suggestion 4: Aperiodic CSI only transmission without UL-SCH for LAA SCell is triggered if following conditions are satisfied.
· IMCS=31 (i.e., Qm=6) and only 1 TB is enabled for DCI format 4A/4B

· Aperiodic CSI report is triggered by “CSI request” bit field.
· Condition for rvidx:

· For DCI format 0A/4A, rvidx=1
· For DCI format 0B/4B, rvidx=2 for the last subframe if number of scheduled subframes is smaller than 3, and otherwise rvidx=2 for the second last scheduled subframe
4. Configurability on LAA UL
We agreed that UL transmission for LAA SCell can be configured only if simultaneous PUCCH in licensed spectrum and LAA SCell PUSCH transmission is supported. Also, at network side, configurability on LAA UL may be needed considering deployment flexibility of a network operator. Furthermore, if a network indicates UL transmission is not supported, UE can save power for turning on RF components for LAA UL transmission. Therefore, it can be considered to introduce the signaling to activate/deactivate UL transmission on LAA SCell.
Suggestion 5: Introduce the signaling to activate/deactivate UL transmission on LAA SCell.
5. Summary and conclusions

In this contribution, we discussed remaining details on UCI transmission such as periodic CSI transmission, triggering conditions for aperiodic CSI only report without UL-SCH, and configurability on LAA UL. The suggestions of this contribution are summarized as follows.
Suggestion 1: For a periodic CSI transmission, consider following alternatives for the collision case between the periodic CSI report and HARQ-ACK in a same subframe if a UE is scheduled with PUSCH only on LAA SCell(s).
· If the UE does not determine PUCCH format 4/5 for periodic CSI and HARQ-ACK transmission or if the UE is provided by higher layers a parameter simultaneousAckNackAndCQI-Format4-Format5-r13 that is set FALSE,

· Alt. 1: Drop the periodic CSI and transmit PUSCH on LAA SCell

· Alt. 2: UE  behaviour for the periodic CSI transmission follows the case where PUSCH is not scheduled in that subframe
· Alt. 3: Transmit periodic CSI in PUSCH on LAA SCell

Suggestion 2: Remove the relationship between IMCS and rvidx. Instead, IMCS=29, 30, 31 correspond to Qm=2, 4, 6, respectively.
Suggestion 3: For DCI format 4A/4B, one TB is disabled if following conditions are met.

· For DCI format 4A, 1 TB is disabled if either the combination of IMCS=0, NPRB>10, and rvidx=1 or the combination of IMCS=28, NPRB=10, and rvidx=1 is satisfied.

· For DCI format 4B, 1 TB is disabled if either the combination of IMCS=0, NPRB>10, and rvidx=2 or the combination of IMCS=28, NPRB=10, and rvidx=2 is satisfied.

Suggestion 4: Aperiodic CSI only transmission without UL-SCH for LAA SCell is triggered if following conditions are satisfied.

· IMCS=31 (i.e., Qm=6) and only 1 TB is enabled for DCI format 4A/4B

· Aperiodic CSI report is triggered by “CSI request” bit field.
· Condition for rvidx:

· For DCI format 0A/4A, rvidx=1
· For DCI format 0B/4B, rvidx=2 for the last subframe if number of scheduled subframes is smaller than 3, and otherwise rvidx=2 for the second last scheduled subframe
Suggestion 5: Introduce the signaling to activate/deactivate UL transmission on LAA SCell.
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