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1. Introduction
In RAN1 #80bis meeting, progresses have been made for the support of PUCCH on SCell. The remaining aspects needed to be finalized are the detailed configuration of DCI format 3/3A for PUCCH carried on SCell and the power prioritization between P-CSI and A-CSI.
2. Group PC for PUCCH on SCell
TPC-PDCCH-Config is used to configure the RNTIs and indexes for PUCCH and PUSCH power control according to TS 36.212. The structure of TPC-PDCCH-Config is as following.
TPC-PDCCH-Config information element
-- ASN1START

TPC-PDCCH-Config ::=




CHOICE {


release







NULL,


setup







SEQUENCE {



tpc-RNTI






BIT STRING (SIZE (16)),



tpc-Index






TPC-Index


}

}

TPC-Index ::=






CHOICE {


indexOfFormat3






INTEGER (1..15),


indexOfFormat3A






INTEGER (1..31)

}

-- ASN1STOP

The UE will obtain the TPC command signalled in DCI format 3/3A based on the tpc-Index and tpc-RNTI. And now the DCI format 3/3A carried on PCell CSS can also be reused to signal the PC command for PUCCH carried on SCell, several options for the UE to obtain the TPC command for PUCCH on SCell can be considered.
· Option 1: New TPC-PDCCH-Config dedicated for SCell.

· Option 2: Reuse the existing TPC-PDCCH-Config add field for SCell TPC.
· Option 3: Add a tpc-Index-SCell in the existing TPC-PDCCH-Config.
For Option 1, a TPC-PDCCH-Config is configured for the SCell. Then eNB can arbitrarily configuring the tpc_RNTI and tpc_index. For example, if a single PDCCH can contain all the PUCCH TPC commands for both PCell and SCell carrying PUCCH, eNB can configure the same tpc-RNTI in both IEs. The eNB can also configure same tpc-Index for two IEs if the  TPC command for both PUCCHs is the same. Otherwise, different tpc_Index can be configured. Further, if a single PDCCH can not contain all the PUCCH TPC command, different tpc_RNTI can be configured for different Cell. And in this case, UE may need to unmask twice the received PDCCH, one for the tpc-RNTI for PCell and the other is for tpc-RNTI for PUCCH on SCell. However, the processing for additional unmask is not an issue comparing with the TBCC decoding. 

For Option 2, the existing TPC-PDCCH-Config and TPC command can accommodate additional PUCCH on SCell. The location can be predefined in DCI format 3/3A relatively to the TPC command for PUCCH on PCell. One example is illustrated in Figure 1, where the TPC command for PUCCH on SCell is the TPC command next to TPC command for PUCCH on PCell. In this option, no additional RRC control signalling is introduced but the flexibility is limited. 
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Figure 1: example of TPC command for PUCCH on SCell

For Option 3, a tpc-Index-SCell is extened on top of the existing TPC-PDCCH-Config. This option almost the same as Option 2 except that the tpc_Index for PUCCH on SCell is configurable. Considering that the PUCCH on SCell may not be enabled for all the UEs in a Cell, option 2 and option 3 could be sufficient.
TPC-PDCCH-Config information element
-- ASN1START

TPC-PDCCH-Config ::=




CHOICE {


release







NULL,


setup







SEQUENCE {



tpc-RNTI






BIT STRING (SIZE (16)),



tpc-Index






TPC-Index
        tpc-Index-SCell 




TPC-Index

}

……
All the three options can resolve the PC issue for PUCCH on SCell. If the RRC control signalling is not the main concern, we slightly prefer Option 1 since most flexibility can be achieved.
Proposal 1: PUCCH power control on SCell is done by DCI Format 3/3A carried on PCell. The DCI can be scrambled by PUCCH TPC-RNTI for SCell.
3. Power prioritization between periodic CSI and aperiodic CSI
As for the CSI, aperiodic CSI has higher priority over periodic CSI since Rel-8, this should also be kept for eCA. It contains full set of information about RI + PMI + CQI and can report for multiple DL cells. Considering that the eCA will support large amount of cells, Aperiodic CSI report should be sent with higher priority.  
Aperiodic CSI is triggered on needed-base, which means the report is more urgent for eNB compared to the periodic CSI. Periodic CSI is generally used in accumulated manner. A smart eNB scheduler can handle all the CSI reports properly without too many dropping. Applying this prioritization will not introduce any complexity and would be desirable to kept.
Proposal 2: A-CSI has higher priority over P-CSI in power-limited case.

4. Conclusion

In this contribution, remaining aspects for support of PUCCH on SCell are discussed. In summary, we propose:
Proposal 1: PUCCH power control on SCell is done by DCI Format 3/3A carried on PCell. The DCI can be scrambled by PUCCH TPC-RNTI for SCell.
Proposal 2: A-CSI has higher priority over P-CSI in power-limited case.
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