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Introduction
In RAN1#84bis, the following agreements on uplink control information (UCI) on License-assisted access (LAA) SCell were made [1].
 (
Agreement:
PUCCH on LAA SCell is not introduced in 
eLAA
 within the current scope of the work item
The introduction of PUCCH at a later stage in Rel-14 is not precluded
Agreement:
Simultaneous L-cell PUCCH and LAA SCell PUSCH transmission is supported by the UE
Note: Not configuring this would impact PUSCH transmission opportunities on the LAA SCell
Note: whether this feature is optional or mandatory is a separate discussion
Note: this does not necessarily imply that a UE needs support simultaneous PUCCH and PUSCH within one band or adjacent bands
Working assumptions:
eLAA
 supports transmission of UCI including at least HARQ-ACK on PUSCH within a “UCI cell group” consisting of only LAA 
SCells
 at least for self-scheduling
No PUCCH on any SCell in the UCG
This cell group is not referring to a PUCCH cell group
FFS: Timing relationship between DL transmissions and HARQ-ACK
FFS: Whether the UCI cell group can also include an SCell in the licensed band
All HARQ-ACKs for 
SCells
 within the UCI cell group are always carried on PUSCH on one or more 
SCells
 within the UCI cell group when the UCI cell group is configured
)
In this contribution we provide our views on UCI transmission on an LAA carrier. 
UCI cell group
In RAN1#84bis, it was taken as Working assumption that eLAA supports transmission of UCI including at least HARQ-ACK on PUSCH within a “UCI cell group (UCG)” consisting of only LAA SCells at least for self-scheduling, and all HARQ-ACKs for SCells within the UCI cell group are always carried on PUSCH on one or more SCells within the UCI cell group when the UCI cell group is configured. One FFS point was whether the UCI cell group can also include an SCell in the licensed band or not. However, if assuming that the UCG can also include non LAA cell, the working assumption implies that the HARQ-ACK for the non LAA cell can be carried on an LAA SCell. This is conflicting with the agreement from RAN1#84 that transmission of HARQ ACK for serving cells at licensed carriers on an LAA SCell is not supported. We do not see any need to revert the previous agreements. Therefore, UCG (if supported) should consist of only LAA SCells. The original intention to adopt the UCG was UCI separation between non LAA cells and eLAA SCells so that transmission of the UCI for non LAA cells does not suffer from LBT failures in an LAA carrier. In this sense, every eLAA SCells should be included in any of the UCGs. On the other hand, handling of Rel-13 LAA SCell should be discussed further.
Proposal 1:
· If UCI cell group is introduced for UCI separation,
· each UCI cell group should consist of only LAA SCells,
· every eLAA SCell should be included in any of the UCI cell group(s).

Simultaneous transmission of HARQ-ACKs on more than one SCell
The working assumption from RAN1#84bis says that HARQ-ACKs within the UCI cell group are always carried on PUSCH on one or more SCells within the UCI cell group. This does not have to mean that certain HARQ-ACK information is carried by more than one SCells simultaneously. On the contrary, considering the UCI overhead, it should be avoided.
Proposal 2:
· HARQ-ACK information for PDSCH of a given subframe and of a given serving cell should not be carried on more than one serving cells simultaneously.

Timing relationship between DL transmissions and HARQ-ACK
In the email discussion after RAN1#84bis, several options on timing relationship between DL transmissions and HARQ-ACK were discussed. In addition to these options, there was also a different view that neither HARQ-ACK deferral nor eNB’s triggering based HARQ-ACK feedback is necessary.
· Option 1: Fixed codebook size to feedback all configured HARQ processes possibly within a group and with triggering.
· Option 2: Transmission of HARQ-ACKs according to the current timing relationship without transmission of any deferred HARQ-ACKs that were not transmitted due to UL LBT failure.
· Option 3: Transmission of HARQ-ACKs according to the current timing relationship with transmission of any deferred HARQ-ACKs that were not transmitted due to UL LBT failure.
Option 1 is a brand-new HARQ-ACK feedback scheme. Option 2 and 3 follows the existing HARQ feedback principle that some association between UL subframe and DL subframes is defined. More specifically, PUSCH in a given UL subframe carries HARQ-ACKs of PDSCHs in the DL subframes associated with the UL subframe. On the other hand, the existing HARQ feedback principle allows only one HARQ-ACK feedback opportunity per DL subframe, and thus some of the HARQ-ACKs may never be reported if the UE fails the channel access for the UL subframe. Option 3 has an additive feature that HARQ-ACK can be deferred so as to increase the HARQ-ACK feedback opportunity per DL subframe. In Option 1, when the eNB triggers it, the UE transmits PUSCH carrying HARQ-ACKs on all HARQ processes of all LAA SCells. This option also brings additional HARQ-ACK feedback opportunities, since the eNB can trigger it again even if the UE fails the first UL LBT attempt. Comparing Option 1 and Option 3, option 1 ensures the fixed codebook size, while option 3 may require some enhancement to solve the ambiguity of HARQ-ACK codebook size. From UCI multiplexing, Option 3 may reuse the existing UCI transmission via PUSCH while Option 1 may need some enhancement for realizing PUSCH to carry the larger size of HARQ-ACK bits. In contrast, for Option 2, there could be a complete loss of some HARQ-ACKs, once the UE loses a feedback opportunity for the HARQ-ACKs. This may happen frequently in cases when competitive nodes transmit their signals in the same unlicensed band. Therefore, some feature (e.g. either Option 1 or Option 3) to increase the HARQ-ACK feedback opportunities should be introduced.
Proposal 3:
· Some feature to increase the HARQ-ACK feedback opportunities should be introduced, i.e. either one of Option 1 or Option 3.

Conclusion
In this contribution, we propose the following: 
Proposal 1:
· If UCI cell group is introduced for UCI separation,
· each UCI cell group should consist of only LAA SCells,
· every eLAA SCell should be included in any of the UCI cell group(s).
Proposal 2:
· HARQ-ACK information for PDSCH of a given subframe and of a given serving cell should not be carried on more than one serving cells simultaneously.
Proposal 3:
· Some feature to increase the HARQ-ACK feedback opportunities should be introduced, i.e. either one of Option 1 or Option 3.
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