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1. Introduction
In this contribution, we discuss following remaining aspects of PUCCH on SCell for up to 5 CCs.
· Detailed configuration on DCI format 3/3A for PUCCH carried on SCell signalled by CSS on PCell
· Note: Support of DCI format 3/3A for PUCCH carried on SCell itself is still a working assumption
· In the power-limited case with PUCCH on SCell in Rel.13 CA, whether power-scaling is applied based on the following:

· Aperiodic CSI in a PUCCH cell group is prioritized over periodic CSI in the other PUCCH cell group

In addition, we present our view on how PUCCH on SCell for up to 32 CCs should be specified.
2. Details on DCI format 3/3A for PUCCH carried on SCell
Support of DCI format 3/3A for PUCCH carried on SCell is still a working assumption. Since support of monitoring common search space in the PUCCH SCell was not agreed, the number of blind decodings and search space configuration is kept as in Rel.10-12 CA. Therefore, the impact to support DCI format 3/3A for PUCCH on SCell would be marginal from physical layer viewpoint. Considering there are some demands to support the DCI format 3/3A for PUCCH on SCell (e.g., for the purpose of periodic CSI on the PUCCH SCell), it is recommended to agree supporting DCI format 3/3A transmitted by the PCell common search space for PUCCH carried on SCell.
Proposal 1:

· Agree to support TPC command on DCI format 3/3A for PUCCH carried by a SCell, where the DCI format 3/3A is transmitted on the PCell common search space.
It is up to the network whether the DCI format 3/3A is used for PUCCH. If the network prefers to use DCI format 3/3A for PUCCH on SCell, it is likely that the network prefers to use DCI format 3/3A also for PUCCH on the PCell. Therefore, the DCI format 3/3A should be simultaneously configurable for both PUCCHs. Regarding the detailed configuration of the DCI format 3/3A for the PUCCH on SCell, following two alternatives can be considered in general.
Alt.1: Not to introduce an additional RNTI, but to introduce an RRC signalling that distinguishes which 1 or 2 bits of a DCI format 3/3A is the TPC command for PCell PUCCH or SCell PUCCH.
Alt.2: Introduce a new RNTI, e.g., TPC-PUCCH-SCell-RNTI, which is used to mask the CRC of DCI format 3/3A for PUCCH carried on SCell.
Assuming either works, we slightly prefer Alt.1, since Alt.1 is easy to support DCI format 3/3A for both PCell PUCCH and SCell PUCCH simultaneously.
Proposal 2:

· Not to introduce an additional RNTI, but to introduce an RRC signalling that distinguishes which 1 or 2 bits of a DCI format 3/3A is the TPC command for PCell PUCCH or SCell PUCCH.
3. Prioritization between A-CSI and P-CSI on different PUCCH cell groups

Power-control mechanisms of PUCCH on SCell mostly follow those of dual connectivity. In case of dual connectivity, aperiodic CSI and periodic CSI have the same priority. In TS36.213, transmit power of each channel/signal (except for PRACH) is capped by a parameter S1, S2, S3, or S4, such as:

· Tx power of PUCCH/PUSCH with UCI including HARQ-ACK/SR is capped by S1,
· Tx power of PUCCH/PUSCH with UCI not including HARQ-ACK/SR is capped by S2,
· Tx power of PUSCH without UCI is capped by S3, and
· Tx power of SRS is capped by S4.
If the additional power prioritization order A-CSI > P-CSI is introduced, the power allocation procedure described in TS36.213 could potentially be:

· Tx power of PUCCH/PUSCH with UCI including HARQ-ACK/SR is capped by S1,
· Tx power of PUSCH with UCI including A-CSI but not including HARQ-ACK/SR is capped by S2,
· Tx power of PUCCH/PUSCH not including HARQ-ACK/SR/A-CSI is capped by S2’,
· Tx power of PUSCH without UCI is capped by S3, and
· Tx power of SRS is capped by S4,
As seen above, introducing additional power prioritization would require one more step for power allocation procedure. Instead, it is simpler to specify that in case periodic CSI collides with aperiodic CSI in different PUCCH CGs, the periodic CSI is dropped no matter whether the UE is power-limited. Even with this, the gain of prioritizing A-CSI over P-CSI is achievable, while the new power scaling rule is not needed. 
Proposal 3:
· In order to achieve A-CSI > P-CSI without further complicating the power control procedure, drop P-CSI when it is collided with A-CSI in different PUCCH CG, no matter whether the UE is in power-limited.

4. PUCCH on SCell for up to 32 CCs

So far, we resolved most of the issues on PUCCH on SCell for Rel.12 CA configurations, and therefore the completion of PUCCH on SCell for up to 5 CCs is almost achieved. However, we would like to point out here that RAN1 already agreed to support PUCCH on SCell for Rel.13 CA configurations, i.e., for up to 32 CCs. For this, since the number of CCs within one or both of the PUCCH CGs could be more than 5, the combination of PUCCH on SCell and the enhancements specified for CA with more than 5 CCs is necessary. Therefore, specification work on PUCCH on SCell for up to 32 CCs shall be continued. PUCCH on SCell for up to 32 CCs can be discussed under the specification work of CA enhancements for up to 32 CCs. We believe that most of the mechanisms specified for CA with up to 32 CCs without PUCCH on SCell can be re-used for CA with up to 32 CCs with PUCCH on SCell.
Proposal 4:

· Continue specification work on PUCCH on SCell for up to 32 CCs under the discussion of CA enhancements for up to 32 CCs.
5. Conclusion
In this contribution, we discussed remaining issues on PUCCH on SCell and proposed following.
Proposal 1:

· Agree to support TPC command on DCI format 3/3A for PUCCH carried by a SCell, where the DCI format 3/3A is transmitted on the PCell common search space

Proposal 2:

· Not to introduce an additional RNTI, but to introduce an RRC signalling that distinguishes which 1 or 2 bits of a DCI format 3/3A is the TPC command for PCell PUCCH or SCell PUCCH.

Proposal 3:

· In order to achieve A-CSI > P-CSI without further complicating the power control procedure, drop P-CSI when it is collided with A-CSI in different PUCCH CG, no matter whether the UE is in power-limited.

Proposal 4:

· Continue specification work on PUCCH on SCell for up to 32 CCs under the discussion of CA enhancements for up to 32 CCs.
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