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1. Introduction
Until the last meeting, great progresses were made on LTE carrier aggregation enhancement beyond 5 carriers. But there are some UL channel combinations left for discussion. In the following section, the UL channel combinations are addressed.
2. Discussion
2.1. P-CSI and SR
Simultaneous transmission of HARQ-ACK, P-CSI and SR on PUCCH format 3 is supported in Rel-11. In eCA, with the increasing number of CCs being aggregated, the corresponding P-CSI for the activated CCs is also increasing. Therefore, in order to reduce the dropping probability of P-CSI due to concurrent transmission with SR, support of P-CSI and SR in one subframe should also be considered. In RAN1 #82bis meeting, a higher-layer parameter was agreed to be introduced to enable/disable multi-cell P-CSIs + HARQ-ACK on the new PUCCH format. If no additional configuration signalling is introduced, such new higher-layer parameter should also be used to indicate the simultaneous transmission of P-CSI and SR on new PUCCH format. Joint coding of P-CSI and SR is applied in this case.  
Proposal 1: Simultaneous transmission of P-CSI and SR is supported in case simultaneous transmission of HARQ-ACK and P-CSI is enabled.
2.2. P-CSI and SRS
In order to reduce the dropping probability of both P-CSI and SRS, simultaneous transmission of P-CSI and SRS should also be considered in eCA. Simultaneous transmission of P-CSI and SRS can be supported only when P-CSI is transmitted in subframe of shortened new PUCCH format. Since shortened PUCCH format 1a/1b/3 are defined for simultaneous transmission of HARQ-ACK and SRS in the current specification, shortened format for the new PUCCH format should also be used to support the simultaneous transmission of HARQ-ACK and SRS. Also, in order to introduce no additional signaling, simultaneous P-CSI and SRS transmission is only enabled when simultaneous HARQ-ACK and SRS transmission is configured for the UE.
Proposal 2: Simultaneous transmission of P-CSI and SRS is supported in case simultaneous transmission of HARQ-ACK and SRS is enabled.
2.3. P-CSI, HARQ-ACK/SR and SRS
Based on proposal 1 and proposal 2, the behavior of simultaneous transmission of HARQ-ACK/SR, P-CSI and SRS should be defined as listed in Table-1.

	Simultaneous HARQ-ACK and CSI
	Simultaneous HARQ-ACK and SRS
	Simultaneous HARQ-ACK/SR, P-CSI and SRS

	TRUE
	TRUE
	HARQ-ACK, SR and P-CSI are joint- coded and transmitted on shortened PUCCH format, and SRS is transmitted on the last symbol. 

	TRUE
	FALSE
	HARQ-ACK, SR and P-CSI are joint-coded and transmitted on normal PUCCH format, and SRS is dropped.

	FALSE
	TRUE
	HARQ-ACK and SR are joint-coded and transmitted on shortened PUCCH format. SRS is transmitted on the last symbol and P-CSI is dropped.

	FALSE
	FALSE
	HARQ-ACK and SR are joint-coded and transmitted on normal PUCCH format. Both P-CSI and SRS are dropped.


2.4. P-CSI and A-CSI 
Simultaneous transmission of P-CSI and A-CSI is not support in current LTE, regardless whether the P-CSI and A-CSI from the same CC or not. In our view, the CSI from different CCs are both important for eNB scheduling especially in eCA. Thus simultaneous transmission of P-CSI and A-CSI from different CCs should be supported in eCA. In case there is only PUSCH transmission or simultaneous transmission of PUCCH and PUSCH with HARQ-ACK/SR transmitted on PUCCH, the P-CSI and A-CSI should be concatenated according to a predefined order, joint coded and then transmitted on the corresponding PUSCH. While in case simultaneous transmission of PUCCH and PUSCH with on HARQ-ACK/SR transmission, P-CSI for CC(s) should be transmitted on PUCCH while A-CSI for other CC(s) should be transmitted on PUSCH.
Proposal 3: Simultaneous transmission of P-CSI and A-CSI from different CCs should be supported.
3. Conclusion
In this contribution, we discussed the UL channel combinations of eCA. In summary, we propose:
Proposal 1: Simultaneous transmission of P-CSI and SR is supported in case simultaneous transmission of HARQ-ACK and P-CSI is enabled.
Proposal 2: Simultaneous transmission of P-CSI and SRS is supported in case simultaneous transmission of HARQ-ACK and SRS is enabled.

Proposal 3: Simultaneous transmission of P-CSI and A-CSI from different CCs should be supported.
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