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1. Introduction
At the RAN1#84 meeting, the enhanced LAA WI was discussed and reached the following agreements [1]: 
· For UL transmission in eLAA Scells, flexible timing between the subframe carrying the UL grant and subframe(s) of the corresponding PUSCH(s) is supported

· Working assumption: The minimum latency is 4ms

· 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

When one UE is scheduled to transmit in eLAA Scell, solution for uplink transmission feedback is required, and this contribution provides our considerations for this issue.

2. HARQ feedback on licensed cell
For a UE configured with UL eLAA Scell, if UL grant is transmitted for the UE from a licensed cell in subframe n, once the UE performs UL transmission in subframe n+4 after LBT operation (in FDD), the UE should receive HARQ feedback from the corresponding licensed cell in subframe n+8. Under this situation, the latency between UL transmission and its HARQ feedback can obey the current principle (latency is 4ms in FDD) because licensed cell can allocate feedback resource in the subframe n+8.
Usually, when the network schedules UE to perform UL transmission in subframe n+4, the corresponding PHICH resource in subframe n+8 for the UL transmission is determined. But now the UE may not perform UL transmission in UL LAA Scell due to unsuccessful LBT operation. If the corresponding PHICH resource is still reserved for this UL transmission, this PHICH resource is wasted.
Proposal 1: For UL transmission in UL eLAA Scell and HARQ feedback in licensed Pcell/Scell, latency between UL transmission and HARQ feedback obeys the current principle. RAN1 is requested to discuss the wasted PHICH resource issue and whether to solve this issue.
3. HARQ feedback on unlicensed cell

For a UE configured with UL eLAA Scell, if UL grant is transmitted for the UE from an unlicensed Scell, the UE would receive HARQ feedback on the corresponding unlicensed Scell. Once the UE has performed UL transmission on the unlicensed Scell in subframe n, the UE expects to receive HARQ feedback in subframe n+4. But the scheduling unlicensed Scell may not obtain the opportunity to carry out downlink transmission, so the HARQ feedback may not be transmitted in time. In order to deal with this problem, the following solutions can be considered:

· Alternative 1: Permit HARQ feedback to delay in the subsequent subframe 
This solution permits the eNB to delay HARQ feedback if the eNB cannot carry out downlink transmission in the scheduling unlicensed Scell in time. The following figure 1.a illustrates this. The eNB would have transmitted HARQ feedback in subframe 5, but the eNB does not obtain the opportunity to transmit. Under this situation, the eNB can delay HARQ feedback to the subframe 6.
· Alternative 2: Permit HARQ feedback delay and combining HARQ feedbacks in the subsequent subframe

The following figure1.b illustrates this solution. The UE has transmitted in subframes 1 and 2, and the UE expects to receive HARQ feedback in subframes 5 and 6, respectively. But the eNB does not obtain the opportunity to transmit in subframe 5. Under this situation, the eNB can combine HARQ feedback transmission in subframe 6 to consist of HARQ feedback transmissions for subframes 1 and 2.
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          Figure 1.a Delay HARQ feedback                                                               Figure 1.b Combine HARQ feedback
· Alternative 3: Permit HARQ feedback in non-scheduling unlicensed Scell
The following figure 2 illustrates this. The eNB configures more than one DL LAA Scell for the UE. DL LAA Scell1 schedules UL transmission in UL LAA Scell for the UE. The UE had expected to receive HARQ feedback in DL LAA Scell1 in subframe 5, but the eNB only has opportunity to transmit in DL LAA Scell2 in subframe 5. In order to make the feedback in time, the eNB is permitted to transmit HARQ feedback in DL LAA Scell2 in subframe 5.
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Figure 2 HARQ feedback in non-scheduling LAA Scell
Proposal 2: For UL transmission in UL eLAA Scell and HARQ feedback in unlicensed Scell, RAN1 is requested to discuss the alternative solutions to realize feedback in time.
4. Conclusion
This contribution discusses HARQ feedback for UL transmission in UL eLAA Scell, and makes the following proposals:
Proposal 1: For UL transmission in UL eLAA Scell and HARQ feedback in licensed Pcell/Scell, latency between UL transmission and HARQ feedback obeys the current principle. RAN1 is requested to discuss the wasted PHICH resource issue and whether to solve this issue.
Proposal 2: For UL transmission in UL eLAA Scell and HARQ feedback in unlicensed Scell, RAN1 is requested to discuss the alternative solutions to realize feedback in time.
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