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1. Introduction

During the last meeting, there was discussion about UCI on PUSCH, where the agreements regarding simultaneous PUCCH and PUSCH are as follows:

	· PUCCH + PUSCH on same and different CCs supported as part of CA WI

· Single UE capability assumed (inter and intra CC) and single configuration from network side unless concerns are raised by RAN4
· If simultaneous PUCCH+PUSCH is configured and there is at least one PUSCH transmission

· UCI can be transmitted on either PUCCH or PUSCH with a dependency on the situation that needs to be further discussed

· All UCI mapped onto PUSCH in a given subframe gets mapped onto a single CC irrespective of the number of PUSCH CCs

· Whether part of UCI gets mapped onto PUCCH and part of UCI gets mapped on to PUSCH in same or different CCs needs to be discussed


In this paper, we discuss UCI piggybacking onto PUSCH when simultaneous PUCCH+PUSCH was configured to a UE.

2. Options when simultaneous PUCCH and PUSCH transmission is configured.
According to the agreement, there could be two options as shown in figure 1, when simultaneous PUCCH+PUSCH transmission is configured to a UE.
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 Figure 1: Options for simultaneous PUCCH+PUSCH transmission
<Option A> A UE transmits simultaneously PUCCH+PUSCH on the same CC and different CC
Figure 1(a) shows option A, where a UE transmits simultaneously PUCCH+PUSCH on the same CC and different CC. 

This option makes specification for the LTE-A UEs simple. However, as already identified in many RAN4 works, certain simultaneous transmission of PUCCH and PUSCH across aggregated CC(s) would necessitate various transmitter power back-offs in order to meet the Rel-8 radio requirements.
<Option B> A UE transmits simultaneously PUCCH+PUSCH only on the different CC 
Figure 1(b) shows option B, where a UE transmits simultaneously PUCCH+PUSCH only on the different CC, and UCI is piggybacked on the PUSCH on PCC if existent. 
In this option, whether UCI is piggybacked or not depends on the presence of PUSCH in UL PCC. However, option B has benefits in comparison to option A as follows:
· When a UE is scheduled a single PUSCH on UL PCC, the UCI, if exists, is piggybacked on the PUSCH so that a single UL carrier property can be maintained as in Rel-8. This allow the eNB scheduler to switch dynamically between UL single carrier transmission (on PCC only) and UL multi-carrier transmission (on PCC and SCC) depending on the UL channel condition without reconfiguring the transmission mode change.
· When a UE is configured with a single CC, the UL operations are the same for both simultaneous PUCCH+PUSCH transmission mode and non-simultaneous transmission mode. This may help to avoid reconfiguration ambiguity between the two modes. 
· If the aggregated CCs are in distant bands and each CC has separate power amplifier, the simultaneous PUCCH+PUSCH transmission on the different CC does not lead to RAN4 work. Even if the aggregated CCs are in adjacent bands and all CCs shares a single power amplifier, the simultaneous PUCCH+PUSCH transmission on the different CC requires only the same work overhead as simultaneous PUSCH+PUSCH transmission combination defined in carrier aggregation scenarios, while the simultaneous PUCCH+PUSCH transmission on the same CC requires RAN4 work on the all the bands defined in Rel-8.
Proposal: According to the aspects of the two options, simultaneous PUCCH+PUSCH only on the different CC is supported and UCI is piggybacked on PUSCH of UL PCC if existent, when simultaneous PUCCH+PUSCH transmission mode is configured.

3. Summary
In this paper, we considered UL transmission options when simultaneous PUCCH+PUSCH transmission mode is configured. We propose that simultaneous PUCCH+PUSCH only on the different CC is supported and UCI is piggybacked on PUSCH of UL PCC if existent, when simultaneous PUCCH+PUSCH transmission mode is configured to the UE. 
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