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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 this contribution, we discuss the uplink power control to support PUCCH on SCell for Rel-13 CA, based on the UCI mechanism for Dual Connectivity.
2 Discussion
As it was analyzed in [2], to support PUCCH on SCell, separate UCI feedback on PUCCH/PUSCH for different PUCCH cell groups shall be supported. Different from dual connectivity with multiple PRACH transmissions, only one PRACH transmission at a time is supported for CA. Hence, there shall be the following new concurrent transmission in Rel-13 CA with PUCCH on SCell compared to Rel-12 CA. It should be noted that the type of UCI on uplink channel in different PUCCH cell groups may be the same.
· Concurrent PUCCH transmissions in different PUCCH cell groups
· Concurrent PUCCH and PUSCH with UCI transmissions in different PUCCH cell groups
· Concurrent PUSCH with UCI transmissions in different PUCCH cell groups
· Concurrent PUCCH in one PUCCH cell group and PUCCH+PUSCH with UCI in the other PUCCH cell group

· Concurrent PUSCH with UCI in one PUCCH cell group and PUCCH+PUSCH with UCI in the other PUCCH cell group

· Concurrent PUCCH+PUSCH with UCI in one PUCCH cell group and PUCCH+PUSCH with UCI in the other PUCCH cell group

· Concurrent PRACH in one PUCCH cell group and PUCCH/PUSCH with UCI in the other PUCCH cell group

Hence, the existing power control methods shall be updated to support all the concurrent transmissions.
2.1 Power scaling
In case of power limitation, power allocation priority for PUCCH/PUSCH with UCIs in different PUCCH cell groups is required since there may be the same or different types of UCIs transmitted on PUCCH/PUSCH in different PUCCH cell groups in the same subframe. Considering that all the above concurrent transmission cases have be covered in Rel-12 dual connectivity, power allocation priority between PUCCH/PUSCH with UCI in different PUCCH cell groups as defined in dual connectivity PCM1 shall be reused for Rel-13 CA, i.e. PUCCH with SR = PUCCH/PUSCH with ACK/NACK > PUCCH/PUSCH with periodic CSI > PUSCH without UCI; when the same UCI type collides, PUCCH cell group containing PCell gets higher priority over PUCCH cell group containing SCell only; and if a channel has more than one type of UCI, the prioritization across different PUCCH cell groups is based on the highest priority UCI type. Different from Rel-12 dual connectivity, there is no need to have the guaranteed minimum transmit power for each PUCCH cell group since scheduling is done jointly on all serving cells for CA. 

For concurrent SRS transmissions in different PUCCH cell groups, there is no need to follow the design for Rel-12 dual connectivity, which distinguishes SRS priority according to the priority of PUCCH cell group. In case of power limitation, concurrent SRS transmissions and concurrent SRS and PUCCH/PUSCH transmissions in different PUCCH cell groups can follow the same rules as defined for multiple TAGs in Rel-11 and for single TAG in Rel-10.
Hence, we have the following proposals:
Proposal 1: The power allocation priority for PUCCH/PUSCH with different types of UCIs in different PUCCH cell groups shall follow the design in Rel-12 dual connectivity PCM1 without considering the guaranteed minimum transmit power per cell group.
Proposal 2: The power allocation priority for SRS transmissions in Rel-13 CA shall follow the existing rule as defined for CA scenarios in previous releases.
2.2 PH reporting
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. Hence, we have the following proposal:
Proposal 3: Both Type1 PH and Type2 PH for the SCell with PUCCH transmission shall be reported, and other enhancement for PH reporting in Rel-12 dual connectivity is not needed for Rel-13 CA with PUCCH on SCell.
2.3 TPC transmission
Independent TPC in different PUCCH cell groups is required since different PUCCH cell groups may have different payload size and channel condition. For PUCCH transmission in each PUCCH cell group, the TPC carried in PDCCH/EPDCCH with DL grant transmitted on PCell or the SCell with PUCCH transmission is used to adjust the PUCCH transmit power in the respective PUCCH cell group. For PUSCH TPC, no enhancement is needed. 
In Rel-12 dual connectivity, CSS on pSCell is supported since serving cells in different cell groups are scheduled by different eNBs connected through non-ideal backhaul. For Rel-13 CA with PUCCH on SCell, DCI format 3/3A with group TPC for PUCCH/PUSCH in any PUCCH cell group can be transmitted in the PCell CSS. There is no need to support CSS on the SCell with PUCCH transmission in Rel-13 CA. 
Hence, we have the following proposals:

Proposal 4: Independent TPC for PUCCH is maintained in each PUCCH cell group and there is no enhancement needed for PUSCH TPC.
Proposal 5: CSS on SCell with PUCCH transmission is not supported for Rel-13 CA.
3 Conclusions
In this contribution, we discuss the uplink power control to support PUCCH on SCell for Rel-13 CA, and have the following proposals:
Proposal 1: The power allocation priority for PUCCH/PUSCH with different types of UCIs in different PUCCH cell groups shall follow the design in Rel-12 dual connectivity PCM1 without considering the guaranteed minimum transmit power per cell group.

Proposal 2: The power allocation priority for SRS transmissions in Rel-13 CA shall follow the existing rule as defined for CA scenarios in previous releases.
Proposal 3: Both Type1 PH and Type2 PH for the SCell with PUCCH transmission shall be reported, and other enhancement for PH reporting in Rel-12 dual connectivity is not needed for Rel-13 CA with PUCCH on SCell.
Proposal 4: Independent TPC for PUCCH is maintained in each PUCCH cell group and there is no enhancement needed for PUSCH TPC.
Proposal 5: CSS on SCell with PUCCH transmission is not supported for Rel-13 CA.
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