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Introduction
[bookmark: _GoBack]In February 2016 RAN1-84, it was agreed to support transmission of HARQ A/N and CSI for serving cells on unlicensed carriers on the LAA SCell, but not to support HARQ A/N from serving cells on licensed carrier on an LAA SCell. 
It was left FFS whether a new or an existing waveform or channel would be used for UCI transmission on the LAA SCell. Also, details of the LBT scheme for UCI and position of UCI in an UL subframe were left FFS.
In this contribution we provide our views how to support UCI on eLAA SCell(s).

Discussion
Following discussions in RAN1-84, it was agreed to support HARQ A/N and CSI for serving cells on unlicensed carriers on the LAA SCell as an offload solution. Detailed design was left for further study.
Given that the existing legacy PUCCH formats using frequency-hopping at the timeslot boundary cannot be used “as is” due to regulatory constraints, it is clear that supporting HARQ A/N and CSI on the LAA SCell will be a non-trivial design task. Some meaningful evaluation and specification effort is implied.
We think that it is important to support a simple, not necessarily optimized, A/N solution for R14 eLAA SCell operation. In our view, the most simple approach to support A/N and CSI on the eLAA SCell is to re-use an entire R14 eLAA UL PUSCH interlace for a single UE in a given UL subframe.
When considering the availability of up to 12x2x10=240 channel coded bits per 20 MHz interlace to encode A/N and/or CSI payload, it is clear that no significant link-budget penalty is incurred. eLAA PUSCH interlaces carrying data and PUSCH interlaces carrying A/N or CSI for multiple users in an UL subframe can be multiplexed like in the scenario where data-only transmissions are supported. A single UE may still be allocated multiple interlaces per subframe, in case of which only the first of its allocated interlaces would carry A/N (and/or CSI).
It can clearly be shown that the achievable multiplexing capacity for such a baseline approach can be improved. However, supporting multiple UEs on a single eLAA PUSCH interlace would immediately require significant effort to evaluate multi-user channel mappings and their performance in presence of multiplexing. 
As another possible optimization, it may be considered to support A/N in partial ending subframes. The PUSCH interlace would then not have 12 (or 11 with UL channel access) symbols available, but only 2 or 3. While there are nominally enough channel symbols available for A/N payloads, we think that the processing delays incurred from Turbo decoding in LTE will not make the adoption of the Wi-Fi inspired “immediate A/N” approach practical. 
In our view, potential benefits and specification work for enhancements like UCI for multiple UEs multiplexed into a single PUSCH interlace, or the possibility for fast and short A/N following the DL transmission burst, should be considered in a follow-up WI.
When A/N and/or CSI for serving cells on unlicensed carriers on the LAA SCell using a single PUSCH interlace per UE is considered, we think it is best to use a separate UL grant for PUSCH carrying A/N. Whereas in legacy LTE, the DL assignment DCIs on the (e)PDCCH determine the UL resource allocation for PUCCH in n+4, possibly in conjunction with RRC signaled resource sets, such an approach doesn’t lend itself easily to adoption for PUSCH. In consequence, when the eNB schedules PDSCH(s) for a UE, possibly over multiple DL subframes, it will need to issue a separate UL grant for PUSCH carrying A/N to that UE. A bit flag will be needed to indicate UCI transmission.
As discussed in our companion contribution [2], UCI on eLAA PUSCH will benefit from the possibility for flexible subframe grants. In case the UE receives an UL grant for multiple subframes, the PUSCH interlace carrying UCI would then be transmitted according to a fixed rule, i.e. the first interlace in the first available UL subframe.

Conclusion
In this contribution we provide our views how to support UCI on eLAA SCell(s). In summary, we propose:
Proposal 1:
R14 eLAA supports A/N and/or CSI on LAA SCell using a single PUSCH interlace per UE over an UL subframe.
Proposal 2:
R14 eLAA doesn’t support transmission of UCI from multiple UEs in a single PUSCH interlace in a subframe.
Proposal 3:
R14 eLAA doesn’t support short A/N transmission, i.e. occupying only a few OFDM symbols following a DL transmission burst.
Proposal 4:
R14 eLAA PUSCH carrying UCI is allocated by means of an explicit UL grant, i.e. like PUSCH carrying data.
Proposal 5:
In case multiple PUSCH interlaces in an UL subframe are allocated to a UE, or for multiple subframe PUSCH transmissions, UCI occupies a fixed position, i.e. first interlace in first UL subframe.
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