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1. Introduction

In the last RAN1 #84 meeting, PUSCH design and Uplink control information transmission on LAA Scell were discussed and some agreements were achieved as follows [1]:

In this contribution, we present further consideration on the uplink control information transmission, especially the transmission of HARQ ACK and the CSI for serving cells at unlicensed carriers on an LAA Scell.
2. Discussion on UCI transmission for LAA Scell
The agreement of RAN1#84 meeting states that, transmission of HARQ ACK and CSI for serving cells at unlicensed carriers on an LAA SCell is supported, however, whether the HARQ ACK and CSI feedback need to be transmitted on the PUCCH are not clarified yet. From our point of views, supporting the PUCCH transmission on LAA Scell is not necessary, since it will involve many specification efforts and cause some additional complexity.
· Discussion on UCI feedback relying on PUSCH  
As referring to the legacy physical channel design for aperiodic or periodic reporting [3], the aperiodic HARQ ACK or CSI transmissions for various scheduling modes have already been supported to be transmitted on the PUSCH channel under the frequency selective scheduling mode. Therefore, the transmission of HARQ ACK and CSI for serving cells at unlicensed carriers can rely on the enhancement of PUSCH design subjected to LBT procedure, with quite low standard efforts.
Observation 1: HARQ A/N and CSI for serving cells at unlicensed carriers on an LAA SCell can be designed to be transmitted on the PUSCH subject to LBT procedure, with low standard efforts .
· Discussion on required design of PUCCH for UCI transmission
In ETSI EN 301 893, the requirement on the Occupied Channel Bandwidth is defined for unlicensed spectrum in the 5 GHz region, i.e., the bandwidth containing 99 % of the power of the signal, shall be between 80 % and 100 % of the declared Nominal Channel Bandwidth [2]. Regarding to the time-scale requirement of such regulation requirements, e.g., in average transmission or instantanous transmission, currently no agreement have been reached yet. In the legacy UCI design, the RBs allocated for PUCCH transmission can be located at the both sides of the boundary of the band, whereas in each time-slot, PUCCH is only mapped to one side of the boundary, and hopping between two sides across the time-slots. In the case of PUCCH transmission without PUSCH on LAA Scell, considering that the regulation requires the Occupied Channel Bandwidth to be no less than 80% of the declared Nominal Channel Bandwidth, and if such regulation is in terms of instantanous transmission,  the current PUCCH resources mapping cannot satisfy the regulation requirements. In other words, new design of PUCCH resource mapping may need to be designed.
On the other hand, one benefit of PUCCH transmission for UCI than that of PUSCH relies on the periodic transmission optunities designated for PUCCH region. However, for LAA Scell, due to the target of well coexistence with WiFi, the transmission on the LAA Scell should subject to the LBT for either the PUSCH or the PUCCH physical channels. Therefore, the opportunitic transmission caused by LBT can not ensure the PUCCH on LAA Scell being carried out in a periodic way. For periodic CQI/PMI/RI feedback on PUCCH designed for LTE, aperiodic reporting on PUCCH with some trigger mechanism needs to be specified if PUCCH is introduced for LAA Scell. From this perspective, there is no advantage of PUCCH than PUSCH in terms of periodic UCI transmisison. 
Observation 2: Introducing the PUCCH transmission on LAA Scell will involve many specification efforts and cause some additional complexity. In addition, no benefit is envisioned of PUCCH than PUSCH in terms of periodic UCI transmisison.
Proposal: Transmission of HARQ A/N and CSI for serving cells at unlicensed carriers on an LAA SCell can rely on the enhancement of PUSCH design subject to LBT. PUCCH design on the LAA Scell is not necessary to be supported, considering additional complexity and many specification efforts.
3. Conclusions
In this contribution, we present our considerations on the transmission of PUCCH for serving cells at unlicensed carriers on an LAA Scell, and achieve the following observations:
Observation 1: HARQ A/N and CSI for serving cells at unlicensed carriers on an LAA SCell can be designed to be transmitted on the PUSCH subject to LBT procedure, with low standard efforts .
Observation 2: Introducing the PUCCH transmission on LAA Scell will involve many specification efforts and cause some additional complexity. In addition, no benefit is envisioned of PUCCH than PUSCH in terms of periodic UCI transmisison.
Based on the observations, it is proposed that:
Proposal: Transmission of HARQ A/N and CSI for serving cells at unlicensed carriers on an LAA SCell can rely on the enhancement of PUSCH design subject to LBT. PUCCH design on the LAA Scell is not necessary to be supported, considering additional complexity and many specification efforts.
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Agreements:


At least RB-level multi-cluster transmission (>2) is supported for eLAA PUSCH


FFS: Detailed design


FFS: Support of legacy resource allocation for PUSCH


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
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