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Introduction
In the RAN1#80bis meeting, the following working assumption was made for the power control of PUCCH on SCell [1].
	Working assumption:
1. DCI format 3/3A for PUCCH carried on SCell is signalled by CSS on PCell
0. FFS: Detailed configuration


In this contribution, we share our view on the considerations on DCI format 3/3A for PUCCH carried on SCell.
Discussions
Need of DCI format 3/3A for SCell PUCCH
For PUCCH transmission carrying DL HARQ-ACK, DCI format 3/3A is not essential, as TPC command can be sent by the corresponding DL assignment. On the other hand, there are the cases of PUCCH transmission without DL assignment, such as periodic CSI reporting without PDSCH transmission. In order to avoid the performance degradation of such PUCCH transmission due to a rough power control, DCI format 3/3A for PUCCH carried on SCell should be supported. Therefore, we prefer to confirm the working assumption.
Proposal 1:
· Confirm the working assumption
· DCI format 3/3A for PUCCH carried on SCell is signalled by CSS on PCell

Detailed configuration of DCI format 3/3A for SCell PUCCH
For the DCI format 3/3A for PUCCH on SCell, there are some options for configurations of DCI format 3/3A depending on how TPC-PUCCH-RNTI and tpc-Index are associated for each PUCCH cell.
Option 1: independent TPC-PUCCH-RNTI/independent tpc-Index for multiple PUCCH cells
DCI format 3 (3A) for PCell and that for PUCCH SCell are as the following, respectively
· DCI format 3 (3A) for PCell
- TPC command number 1 for PCell,…, TPC command number N (M) for PCell, CRC
scrambled by TPC-PUCCH-RNTI for Pcell
· DCI format 3 (3A) for a PUCCH SCell
- TPC command number 1 for PUCCH SCell,…, TPC command number N (M) for PUCCH SCell, CRC
scrambled by TPC-PUCCH RNTI for PUCCH Scell
In this option, TPC-PUCCH-RNTI and tpc-Index (e.g. TPC-PDCCH-Config) is provided by higher layers for each PUCCH cell (PCell/PUCCH SCell).
Option 2: common TPC-PUCCH-RNTI/independent tpc-Index for multiple PUCCH cells
DCI format 3 (3A) for a given UE is following
- TPC command number 1, …, TPC command number N (M), CRC
scrambled by common TPC-PUCCH-RNTI
In this option, all TPC commands for a UE are related to same TPC-PUCCH-RNTI. The parameter tpc-Index provided by higher layers includes the index for PCell and the index for PUCCH SCell.
Option 3: common TPC-PUCCH-RNTI/common tpc-Index and separate timing for multiple PUCCH cells
In this option, TPC commands for different PUCCH cell are sent on different timing (e.g. odd/even) and the UE can recognize the PUCCH cell corresponding to the DCI format 3/3A by the timing.

In option 1, each DCI format can be used in the same way as the existing system and it can bring a full flexible configuration though the UE needs to be configured with multiple TPC-PUCCH-RNTIs.
Although option 2 has less flexibility than option 1, all TPC commands for the UE can be sent on a DCI format 3/3A. The DCI format size is not large enough to carry all UE’s TPC commands. However, this problem can be solved by UE grouping, which has been already supported in the existing DCI format 3/3A.
[bookmark: _GoBack]In option 3, the opportunity for transmission of each DCI format is less than other options. This may cause the PUCCH performance degradation in the case when downlink assignments are not transmitted on the PUCCH cell over a long time and frequent uplink power adjustments are necessary.
Therefore, by comparison of these options, we slightly prefer option 2
Proposal 2:
· For DCI format 3/3A for PUCCH carried on PCell/SCell, common TPC-PUCCH-RNTI/independent tpc-Index for multiple PUCCH cell should be configured

Conclusion
In this contribution, we propose:
Proposal 1:
· DCI format 3/3A for PUCCH carried on SCell is signalled by CSS on PCell
Proposal 2:
· For DCI format 3/3A for PUCCH carried on PCell/SCell, common TPC-PUCCH-RNTI/independent tpc-Index for multiple PUCCH cell should be configured

References
[1] [bookmark: _Ref366767693][bookmark: _Ref275976890][bookmark: _Ref302982356][bookmark: _Ref314143987][bookmark: _Ref318668252][bookmark: _Ref319185883]“Chairman’s notes RAN1 #80bis,” April 2015.
3

