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1 Introduction
 In RAN#66, a new WI on Rel-13 carrier aggregation was approved with the following objectives [1]：
· For Rel-12 CA configurations, specify and complete the support of PUCCH on SCell for UEs supporting uplink Carrier Aggregation
· Develop the physical layer specifications for PUCCH on SCell based on the UCI mechanism for Dual Connectivity (i.e., PUCCH is configured simultaneously on PCell and one SCell) and based on the UCI signalling formats on PUCCH defined for Rel-12 CA configurations [RAN1 until RAN#68]
· Identify and specify required L2/L3 functions and procedures to support PUCCH on SCell for the UE [RAN2]
In RAN1#80[2] and RAN1#80bis[3], most aspects of PUCCH on SCell for Rel-13 CA have been agreed. The remaining issues, e.g., details on Type2 PH reporting for PUCCH on SCell, DCI format 3/3A for PUCCH on SCell and power prioritization between P-CSI and A-CSI are still under discussion. In this contribution, we discuss the remaining issues for supporting PUCCH on SCell for CA.
2 Discussion
2.1 Type2 PH reporting for PUCCH on SCell
For PH reporting, UE shall report both Type1 PH and Type2 PH for the serving cell with PUCCH transmission in both PUCCH cell groups. Different from Rel-12 dual connectivity with non ideal-backhaul between different eNBs, there is no need to report the PH of all serving cells to both eNBs in case of CA, and there is no need to configure UE to report one of the following PHs for activated serving cell belonging to another CG.
· Always virtual PH

· Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG, otherwise virtual PH. 
Hence, we have the following proposal:

Proposal 1: Type2 PH reporting mechanism of legacy CA shall be directly reused for the SCell with PUCCH transmission for Rel-13 CA with PUCCH on SCell.
2.2 DCI format 3/3A for PUCCH on SCell
As it is agreed that CSS on SCell with PUCCH transmission is not supported for Rel-13 CA, DCI format 3/3A with group TPC for PUCCH in any PUCCH cell group shall be transmitted in the PCell CSS. 

There are two approaches to enable group TPC with DCI format 3/3A for PUCCH on SCell:

· Option 1: A UE is configured with only one TPC-RNTI and two tpc-indices corresponding to different PUCCH cell groups; TPC for different PUCCH cell groups is transmitted in the same DCI format 3/3A scrambled with the configured TPC-RNTI, and separate tpc-indices are used to indicate the TPC bit position of the corresponding PUCCH cell group in the DCI format 3/3A. 
· Option 2: A UE is configured with two TPC-RNTIs corresponding to different PUCCH cell groups, and one or two tpc-indices; TPC for different PUCCH cell groups is transmitted in different DCI format 3/3A scrambled with the corresponding TPC-RNTI of each PUCCH cell group, and tpc-index is used to indicate the TPC bit position for each PUCCH cell group in the corresponding DCI format 3/3A.

Both of the two approaches are backward compatible. However, option 2 with multiple TPC-RNTIs requires the UE to decode possibly two PDCCHs with DCI format 3/3A in a subframe. Furthermore, option 2 is less flexible compared to option 1 in terms of multiplexing the TPC bits in DCI format 3/3A between Rel-13 UEs configured PUCCH CGs and legacy UEs. Therefore, option 1 is preferred.

Given the above discussions, we have the following proposal:

Proposal 2: PUCCH power control with DCI format 3/3A for different PUCCH cell groups is supported in Rel-13 CA, and higher layers configure one TPC- RNTI for a UE and separate tpc-indices for each PUCCH cell group.
2.3 Power prioritization between P-CSI and A-CSI
As it was agreed that A-CSI triggering is per CG basis, that is, each PUCCU cell group will trigger the A-CSI for the serving cells within the group when it is needed.  
Considering that A-CSI contains more detailed CSI information than P-CSI and is carried in PUSCH, the required power for A-CSI is larger than the required power for P-CSI usually. Hence, in case of power limitation, prioritizing A-CSI of one PUCCH cell group over P-CSI of another PUCCH cell group may result in a poor power allocation for P-CSI on PUCCH or even result in P-CSI dropping without the minimum guaranteed power for each PUCCH cell group. This will reduce the accuracy of P-CSI reception or delay the P-CSI feedback of the corresponding PUCCH cell group and then affect downlink scheduling of the PUCCH cell group. Furthermore, new UCI priority between different PUCCH cell groups shall be specified in addition to the already defined UCI priority in dual connectivity, which will increase the specification complexity.
Hence, to simplify the design of PUCCH on SCell in Rel-13 CA, we have the following proposal:
Proposal 3: In case P-CSI of one PUCCH cell group and A-CSI of another PUCCH cell group shall be reported in one subframe, priority is the same between the P-CSI and the A-CSI. 
3 Conclusions
In this contribution, we discuss the remaining issues for PUCCH on SCell in Rel-13 CA, and have the following proposals:
Proposal 1: Type2 PH reporting mechanism of legacy CA shall be directly reused for the SCell with PUCCH transmission for Rel-13 CA with PUCCH on SCell.
Proposal 2: PUCCH power control with DCI format 3/3A for different PUCCH cell groups is supported in Rel-13 CA, and higher layers configure one TPC- RNTI for a UE and separate tpc-indices for each PUCCH cell group.
Proposal 3: In case P-CSI of one PUCCH cell group and A-CSI of another PUCCH cell group shall be reported in one subframe, priority is the same between the P-CSI and the A-CSI. 
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