[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Meeting #80bis							R1-152003
Belgrade, Serbia, 20th – 24th April 2015

Source: 	Ericsson
[bookmark: Title][bookmark: _GoBack]Title:	On UCI Design for LAA with Only Downlink Transmissions
Agenda Item:	7.2.4.2
Document for:	Discussion and Decision
[bookmark: _Ref298777854]Introduction
In this contribution, we discuss some details of UL control signaling design for DL-only LAA operation. We discuss the UCI design for UL+DL LAA in [1].
Discussion
HARQ-ACK
For the case of DL-only LAA operation, UCI is always sent on licensed carrier(s) in the UL as there is no UL in the unlicensed spectrum. Specifically, the PUCCH is always transmitted on the PCell and/or PUCCH-SCell in the licensed spectrum and the UCI, in case it is mapped to a PUSCH, is mapped to PUSCH transmission on a cell based on the Rel-12 prioritisation rules. It is further clear that for DL-only LAA transmissions, the HARQ timing rules from Rel-12 FDD-TDD CA can be reused assuming that the LAA DL-only SCell is considered as an FDD SCell. The applicable specification language for this may however be different if both DL+UL LAA and DL-only LAA should fit within the same description. This could however be handled during the work item phase.
An additional aspect that has been discussed for several RAN1 meetings is a TTI that is only a portion of a subframe together with an additional alternative to have a TTI that is longer than 1 ms. It is noted that both alternatives are not yet agreed to be included. However if they are agreed to be introduced it should be rather straight forward to design the HARQ timing for these cases. The HARQ timing should in principle be based on the ending time of the TTI. For example for DL-only LAA operation, the time between the subframe when the data transmission ends and the HARQ-ACK feedback for the data transmission can follow the DL HARQ-ACK timing based on existing CA scheme assuming that the LAA DL-only SCell is considered as an FDD SCell. 
One aspect to be considered is that the capacity of the UCI feedback needs to be enhanced due to the aggregation of more carriers than Rel-12 since there could be a large number of unlicensed carriers in DL. In addition, it may be required to support PUCCH on secondary licensed cell(s). These enhancements shall be discussed and designed in the CA enhancement WI in Rel-13. 
Proposal:
· In case of DL-only LAA, it is recommended  is to reuse the Rel-12 UCI mapping and timing rules
· The applicability of UCI mapping rules defined within FeCA should be considered for LAA
Periodic CSI
We discuss periodic CSI feedback in our companion contribution [2] and conclude that it is not necessary to support periodic CSI reports on LAA SCell due to the limited resolution and application. If, however, periodic CSI reporting is supported, the same principle as for HARQ-ACK feedback can be reused.
Proposal
· Periodic CSI reporting is not supported for an LAA SCell
Aperiodic CSI
Finally we consider how to support aperiodic CSI reporting for an LAA SCell. If we operate with DL-only LAA SCell, all the aperiodic CSI feedback will be reported on a carrier in licensed spectrum based on the Rel-12 specification and any additional enhancements from the FeCA Rel-13 WI. Similar to the HARQ-ACK feedback, the reporting timing framework in Rel-12 can be reused and no additional specification work is foreseen when considering the timing of when the aperiodic CSI is reported. However, how the UE does its measurements will be impacted by an LAA SCell and is further described in our companion contribution [2].
Proposal
· For DL-only LAA SCell no changes are foreseen for aperiodic CSI report timing 
Conclusions
In this contribution, we discussed potential solutions for UCI design for DL-only LAA. Based on the discussion we make the following proposals:
Proposal:
· In case of DL-only LAA, it is recommended to reuse the Rel-12 UCI mapping and timing rules
· The applicability of UCI mapping rules defined within FeCA should be considered for LAA
· Periodic CSI reporting is not supported for an LAA SCell
· For DL-only LAA SCell no changes are foreseen for aperiodic CSI report timing 
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