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1. Introduction
After 3GPP RAN1#84bits meeting, discussion of the following working assumptions for UCI transmission were continued in the 3GPP email [84b-05].
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 for the UCI transmission in eLAA.
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In LAA, if UE receives data from a large number of unlicensed SCells, then UCI, which contains HARQ-ACK and/or CSI and/or SR, needs to be offloaded from the licensed carrier to the unlicensed carrier. For this purpose, both “PUCCH cell group” defined in Rel-13 eCA and “UCI cell group” proposed in the working assumptions can be considered. Since it is agreed that PUCCH on LAA SCell is not introduced within the current scope of eLAA, the concept of “PUCCH cell group” could not be applied. As a result, we suggest that “UCI cell group” is confirmed for transmitting UCI.

Proposal 1. Confirm UCI cell group for UCI transmission at least for self-scheduling.
· FFS: the coexistence between PUCCH cell group and UCI cell group if PUCCH is introduced later.

In the email discussion, there are several points to be discussed.

· Timing relationship between DL transmissions and HARQ-ACK
In the discussions, there are two options for the timing relationship between DL transmission and HARQ-ACK.
· Follow current timing with HARQ-ACK latency of at least 4 ms. 
In this option, the timing follows the existing Rel-13 eCA design. However, When the PUSCH is not scheduled or the UL LBT fails, the eNB and the UE may a different understanding of the HARQ-ACK codebook. To solve this problem, a new signaling mechanism may be required.
· Triggered by eNB in UL grant
[bookmark: _GoBack]In this option, the transmission of HARQ-ACK is triggered by the UL grant. For example, as shown in Figure 1, the feedback of HARQ-ACK/NACKs for subframe n to subframe n+3 is triggered by eNB in subframe n+3. The HARQ-ACK/NACKs can be fed back to eNB in three candidate positions, i.e., subframe n+k, n+k+1, and n+k+2. As shown in Figure 1(b), is the LBT failed before the first candidate position, then the HARQ-ACK can be transmitted in the next candidate position if channel is sensed to be idle. Since the feedback is controlled by eNB, there is no misunderstanding of the HARQ-ACK codebook.
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· Whether the UCI cell group can also include an SCell in the licensed band.
For simplicity, we suggest that UCI cell group only contains SCell in the unlicensed band.

· Configuring multiple UCI cell groups to the UE.
If UE is configured a UCI cell group, the UCI of the unlicensed SCells can be transmitted on any SCell in the UCI cell group. If more than one SCell pass the LBT test, then UE can chose one SCell to transmit UCI by a pre-defined rule. Note that the UCI cell group can be determined dynamically or semi-statistically. 

If multiple UCI cell groups can be configured to a UE, the transmission of UCI can be more flexible and robust. For example, suppose two UCI cell groups are configured to the UE as shown in Figure 2. Suppose UE cannot pass the LBT test on any SCell in UCI cell group 0. If one of the SCells in UCI cell group 1 passes LBT test, then the UCI in UCI cell group 0 can be transmitted there. Thus we suggest that configuring multiple UCI cell groups is supported.
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· Transmission of deferred HARQ-ACKs

In LAA, the transmission of HARQ-ACK is deferred when PUSCH is not scheduled or UL LBT fails. If the timing relationship follows the current timing with HARQ-ACK latency of at least 4 ms, eNB and UE may a different understanding of the HARQ-ACK codebook. As mentioned in the first bullet, a new signaling mechanism may be required for solving this problem. If the feedback timing of HARQ-ACK is triggered by eNB, the HARQ-ACK can be deferred without any problem.

Therefore, we have

Proposal 2. For UCI transmission in eLAA, 
· The timing for feeding back HARQ-ACK is triggered by eNB in UL grant.
· UCI cell group only contains SCell in the unlicensed band.
· Configuring multiple UCI cell groups is supported.
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From above discussion, we have
Proposal 1. Confirm UCI cell group for UCI transmission at least for self-scheduling.
· FFS: the coexistence between PUCCH cell group and UCI cell group if PUCCH is introduced later.

Proposal 2. For UCI transmission in eLAA, 
· The timing for feeding back HARQ-ACK is triggered by eNB in UL grant.
· UCI cell group only contains SCell in the unlicensed band.
· Configuring multiple UCI cell groups is supported.
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