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1. Introduction

In RAN1#68bis, it was agreed that multi-cell HARQ-ACK and periodic CSI multiplexing is supported in Rel-11:
	· Multi-cell HARQ-ACK and Periodic CSI Multiplexing for DL CA is supported in Rel-11
· A Rel-11 UE that supports PUCCH Format 3 can be configured for simultaneous transmission of multi-cell HARQ-ACK feedback, SR and periodic CSI report for one serving cell on PUCCH Format 3

· For a Rel-11 UE that is configured for Format 1b with channel selection, simultaneous transmission of multi-cell HARQ-ACK feedback and a periodic CSI report on PUCCH Format 2a/2b is FFS

· FFS whether separate coding or joint coding of HARQ-ACK and CSI 


In this contribution, we discuss details of simultaneous multi-cell HARQ-ACK and single-cell CSI transmission for the UEs configured with PUCCH format 1b with channel selection.
2. UE's capability of supporting PUCCH format 3 in Rel-11
In Rel-10, it is specified in [1] that 
	A UE that supports aggregating more than 2 serving cells with frame structure type 1 is configured by higher layers to use either PUCCH format 1b with channel selection or PUCCH format 3 for transmission of HARQ-ACK when configured with more than one serving cell with frame structure type 1.
A UE that supports aggregating more than one serving cell with frame structure type 2 is configured by higher layers to use either PUCCH format 1b with channel selection or PUCCH format 3 for transmission of HARQ-ACK when configured with more than one serving cell with frame structure type 2.


Therefore, according to the agreements, a PUCCH-format3-capable UE that supports aggregating more than 2 FDD cells or 1 TDD cell will support simultaneous transmission of multi-cell HARQ-ACK and single-cell CSI (i.e. mAN+sCSI) on PUCCH format 3 in Rel-11. 
Also, it is necessary to discuss how to support mAN+sCSI for a UE that supports aggregating up to 2 FDD cells, because it is not desirable to leave the hole of not supporting mAN+sCSI. We can consider two alternatives as follows:
· Alt1: Adopting mAN+sCSI on PUCCH format 3 by additional support of PUCCH format 3 for a UE that supports aggregating 2 FDD cells in Rel-11 [2]
· Alt2: Adopting mAN+sCSI on PUCCH format 2/2b for a UE that supports aggregating 2 FDD cells [3]

Whether to adopt Alt1 or Alt2 is FFS. Anyhow, mAN+sCSI for a UE that aggregating 2 FDD cells should be supported.

Proposal #1: Simultaneous transmission of multi-cell HARQ-ACK and single-cell CSI should be supported for a UE that supports aggregating 2 FDD cells.
3. UEs configured with PUCCH format 1b with channel selection
In regard to a Rel-11 UE that is configured with PUCCH format 1b with channel selection for HARQ-ACK feedback, it would be better to allow the simultaneous transmission of multi-cell HARQ-ACK and single-cell CSI if the UE can support PUCCH format 3, because PUCCH format 1b has benefit of PUCCH resource utilization. For example, PUCCH format 1b resources can be implicitly derived from PDCCH and RRC configured PUCCH format 3 resource is only occupied in the CSI subframes.
Therefore, multi-cell HARQ-ACK and single-cell periodic CSI on PUCCH format 3 is considered as independent configuration from HARQ-ACK transmission scheme. Additionally, for a UE without capability of PUCCH format 3, if it exists, simultaneous transmission of multi-cell HARQ-ACK and single-cell CSI on PUCCH format 2/2b can be considered as discussed in the previous section. Table 1 shows how to handle the UCI combinations in a subframe when mAN+sCSI is configured. For simplicity, only mAN+sCSI operation is newly adopted and other cases are based on the Rel-10 operations when simultaneousAckNackAndCQI =TRUE. Exceptionally, the SR is not considered in this table, and the operation in the SR subframe is FFS.
Table 1: UCI collision handling when mAN+sCSI is configured with A/N feedback configurations 
	mAN+sCSI=TRUE
	Format 3 capable UE
	Format 3 non-capable UE

	UCI collision
	mAN, sCSI
	Otherwise
	mAN, sCSI
	Otherwise

	PUCCH f3 is configured for A/N feedback
	Mux on Format 3
	Same as Rel-10 when simultaneousAckNackAndCQI =TRUE
	N/A
	N/A

	ChSel is configured for A/N feedback
	Mux on Format 3
	Same as Rel-10 when simultaneousAckNackAndCQI =TRUE
	Mux on Format 2
	Same as Rel-10 when simultaneousAckNackAndCQI =TRUE


Proposal #2: Simultaneous transmission of multi-cell HARQ-ACK and single-cell periodic CSI on PUCCH format 3 should also be configurable to a UE configured with PUCCH format 1b with channel selection.
4. Conclusion
This contribution discussed the simultaneous transmission of multi-cell HARQ-ACK and single-cell CSI for a UE configured with PUCCH format 1b with channel selection, and capability of PUCCH format 3. As a conclusion, we propose as follows:
Proposal #1: Simultaneous transmission of multi-cell HARQ-ACK and single-cell CSI should be supported for a UE that supports aggregating 2 FDD cells.
Proposal #2: Simultaneous transmission of multi-cell HARQ-ACK and single-cell periodic CSI on PUCCH format 3 should also be configurable to a UE configured with PUCCH format 1b with channel selection.
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