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1 Introduction
In RAN1#80bis, the following agreements were reached for PUCCH on SCell in CA [1].
	Agreements:
· SR on PUCCH SCell can be supported

· Send LS to RAN2

· UE reports Type 2 PHR for PUCCH on SCell

· UE does not monitor common search space on the SCell carrying PUCCH

· Cross-carrier scheduling between PUCCH CGs is not supported

· For the power limited case, PUCCH CG with PCell is prioritized for the same UCI type between different PUCCH CGs

· Path loss estimation for PUCCH carried by SCell when the UE is configured with a single TAG or the PUCCH carried by a SCell is within pTAG with multiple TAGs is configurable

· For the PUCCH carried by the SCell, either the primary cell or the PUCCH SCell is configured as pathloss reference by higher layer signalling in the following cases:

· When the UE is configured with a single TAG, or

· When the UE is configured with multiple TAGs and the PUCCH SCell belongs to a TAG containing the primary cell
· Otherwise (i.e., the PUCCH SCell belongs to a secondary TAG), the PUCCH SCell is the pathloss reference for the PUCCH carried by the SCell. 

Working assumption:

· DCI format 3/3A for PUCCH carried on SCell is signalled by CSS on PCell
· FFS: Detailed configuration

Agreements:
· UCI multiplexing on PUSCH is per CG basis

· Aperiodic CSI triggering is per CG basis

· In the case of two aperiodic CSI requests received simultaneously for different PUCCH cell groups, a UE is not required to update CSI for more than 5 CSI processes across the PUCCH cell groups if UE does not support aggregating more than 5 DL CCs


In this contribution, we address some remaining details for supporting PUCCH SCell.
2 Discussion
2.1 UL power control details with PUCCH on SCell
On the UL power control in case with configuration of PUCCH on SCell, the remaining issue on a prioritization between aperiodic CSI in a PUCCH cell group and periodic CSI in the other PUCCH cell group has been discussed [2]. When considering the specification impact for applying current CA principle for PUCCH SCell, that is aperiodic CSI has higher priority than periodic CSI, we think it would just introduce one more step that is whether the additional prioritization needs to be considered when those types of UCI are collided across the PUCCH serving cell groups. Because most of specification impacts from the PUCCH serving cell groups can be addressed by that from Rel-12 DC discussion. And also, it will bring better UL power control efficiency if we consider the presence of larger number of CCs as already argued in proponent companies. So, it seems be desirable to keep the CA principle in PUCCH on SCell considering above.
Proposal 1: Applying prioritization rule as in CA between aperiodic CSI in one PUCCH cell group and periodic CSI in the other PUCCH cell group is desirable.
2.2 DCI format 3/3A
Since Rel-8, the main usages of using DCI format 3/3A are to send TPC commands for UL SPS by PUSCH and periodic CSI reporting by PUCCH, since those cannot transmit the dedicated TPC command by (E)PDCCH to UEs. Also, sometimes, some UEs may not be scheduled for a long time by a eNB due to some reasons (e.g. large number of scheduled UEs in a cell) but, the UEs still needs to perform UL SPS or periodic CSI reporting. That is why group TPC commands by DCI format 3/3A has been supported. For DCI format 3/3A for PUCCH on SCell, same consideration can be also applied for PUCCH on SCell because at least PUCCH on SCell shall transmit the periodic CSI reporting of the associated DL serving cells within same PUCCH serving cell group. 
Proposal 2: Current working assumption from RAN1#80bis should be confirmed for efficient UL power control of PUCCH on SCell by sending group TPC commands to multiple PUCCH SCell UEs.

Only remaining things are how to send the group TPC commands by DCI format 3/3A for PUCCH SCell as it was agreed that common search space (CSS) on PUCCH SCell shall not be monitored by PUCCH SCell configured UEs. So, in order to receive DCI format 3/3A for PUCCH SCell, monitoring CSS on PCell is necessarily required by the UEs. In that case, there are mainly two alternatives for reception of the group TPC command in CSS on PCell.
Option 1: Additional TPC index for PUCCH SCell
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Figure 1: TPC index configuration for PUCCH SCell
As seen Figure 1 above, PUCCH SCell configured UEs can receive two group TPC commands for both PUCCHs in one DCI format 3/3A in PCell CSS, if additional TPC index for PUCCH SCell on top of that of PUCCH PCell is configured to PUCCH SCell UEs. Also, legacy UEs and PUCCH SCell UEs can share same DCI format 3/3A depending on RRC configurations. In this option, one disadvantage is that if there are many UEs which want to receive the group TPC command by DCI format 3/3A in a cell, due to limitation of DCI format 3/3A size which shall be same as DCI format 0/1A, resources (i.e. TPC index) to be configured by RRC signaling may not be sufficient.
Option 2: New TPC-PUCCH RNTI 
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Figure 2: New TPC-PUCCH RNTI
In option 2, by introducing new TPC-PUCCH RNTI, additional PDCCH with DCI format 3/3A for PUCCH SCell can be transmitted on CCS in PCell in addition to PDCCH scrambled with legacy TPC-PUCCH RNTI. Since one more PDCCH scrambled by new TPC –PUCCH RNTI is transmitted for PUCCH SCell configured UEs, concern on lack of TPC index in DCI format 3/3A from option 1 can be resolved. However, option 2 would require one more PDCCH transmission on CCS in PCell due to supporting group TPC command for PUCCH SCell and there may be less resource efficiency to transmit the PDCCH scrambled by new TPC RNTI on CSS PCell when there are very few number of PUCCH SCell UEs in a cell. 

Proposal 3: one of two options to send group TPC command shall be supported for PUCCH SCell.
3 Conclusion

In this contribution, we discussed some remaining issues for supporting PUCCH SCell. The followings are our proposals:
Proposal 1: Applying prioritization rule as in CA between aperiodic CSI in one PUCCH cell group and periodic CSI in the other PUCCH cell group is desirable.
Proposal 2: Current working assumption from RAN1#80bis should be confirmed for efficient UL power control of PUCCH on SCell by sending group TPC commands to multiple PUCCH SCell UEs.
Proposal 3: one of two options to send group TPC command shall be supported for PUCCH SCell.
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