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1
Introduction
In the last meeting many details related to PUCCH on SCell for up to 5CCs were agreed. One of the agreements was that “UE does not monitor common search space on the SCell carrying PUCCH”. Because of this, DCI format 3/3A power control commands to PUCCH on SCell cannot be supported in the SCell and the following working assumption was made:

Working assumption:

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

In this meeting it should be decided whether to agree the working assumption and if it is agreed what would be the detailed configuration.
In the RAN1#80 and RAN1#80bis almost all the details related to UE behaviour in the power limited case were agreed. To large extent dual connectivity type of operation is used. One decision that still should be made is, if aperiodic CSI is prioritized over periodic or if they have equal priority like in dual connectivity.
In the last meeting it was agreed that pathloss in the SCell PUCCH power control is configurable, if the SCell belong to pTAG. In this contribution we propose a small clarification to that decision.
2
Discussion
2.1 DCI format 3/3A TPC commands for PUCCH on SCell
DCI format 3/3A based power control can be useful, when there are long periods of time when DL allocations are not sent in the SCell where PUCCH is transmitted. SPS is probably not supported in the SCell but periodic CSI transmission may take place for a long period without any (E)PDCCH that schedules DL allocations and contains TPC bits for PUCCH. Long period without DL in the Scells could mean that UE can be configured back to single PUCCH operation, but maybe it is reasonable to consider different options to send TPC commands also in this case. In the last meeting it was decided that CSS is not supported in the SCell that carries PUCCH. Because of this signalling of DCI format 3/3A commands for PUCCH in the SCell was considered to be done via CSS of PCell. In order to distinguish DCI format 3/3A TPC commands intended for PCell PUCCH and SCell PUCCH something new is needed. 
We think the following options can be considered:

· Option 1: WA is not agreed. TPC commands are sent only using DCI formats that allocate DL transmissions. If eNB does not have DL data to send, “dummy” DL DCIs may be transmitted, but this consumes PDCCH/PDSCH resources. 
· Option 2: WA is agreed and new TPC-SCellPUCCH-RNTI is created. New RNTI means slight increase in UE processing requirements, but the main burden in the UE is decoding of PDCCH candidates and additional CRC check with new RNTI is relatively small issue
· Option 3: WA is agreed and existing RNTI (TPC-PUCCH-RNTI) is used but additional tpc-index value is configured to indicate which TPC command in 3/3A is meant for SCell PUCCH. In this case TPC commands for both PCell and SCell PUCCH are sent at the same time.

Our assumption is that PDCCH/PDSCH resources are not limited in the typical case when SCell is a small cell, so we think that option 1 could be sufficient in most of the cases. On the other hand options 2 and 3 allow transmission of TPC bits without side effects or scheduling limitations. In order to support closed loop TPC commands for PUCCH on SCell in all kind of scenarios, support of 3/3A DCI format should be considered. 
Proposal 1: Our slight preference is option 3 i.e. agree the working assumption from the last meeting, and use existing TPC-PUCCH-RNTI with a new tpc-index RRC parameter that indicates which TPC command in 3/3A is meant for Scell PUCCH. This would provide flexibility to send TPC commands to PUCCH whenever needed and additional complexity would be small.
2.2 Priority between aperiodic and periodic CSI
Based on decisions made so far, CSI reporting within a PUCCH cell group is done like in carrier aggregation and the rule from 36.213: “In case both periodic and aperiodic CSI reporting would occur in the same subframe, the UE shall only transmit the aperiodic CSI report in that subframe” is applied within a PUCCH CG. RAN1 needs to decide UE behaviour in the case that periodic CSI report is scheduled to be transmitted from one of the PUCCH CGs and aperiodic CSI report is scheduled to be transmitted simultaneously from the other PUCCH CG and UE is power limited.

In RAN1#80 meeting it was agreed that prioritisation of UL transmissions in power limited case is done in the same way as in dual connectivity i.e. priority is based on UCI type. In the RAN1#80bis meeting it was agreed that PUCCH CG with PCell is prioritized if same UCI type collides in different CGs. If prioritization between aperiodic and periodic CSI is done like in dual connectivity, aperiodic and periodic CSI have equal priority and then CSI transmitted in PUCCH CG that contains PCell is prioritized. Another option is that aperiodic CSI is prioritized over periodic and both of them are transmitted. This would be clearly a new UE behaviour that is not specified before in carrier aggregation.
In case of PUCCH on SCell operation all the transmissions are controlled by single eNB. If eNB has a wrong understanding of UE power capabilities and power limitation occurs it would be better to prioritize PCell related transmissions. Because of this and considering UE behaviour in dual connectivity, we have the following proposal:
Proposal 2: In case of UE power limitation aperiodic CSI in one of the CGs and periodic CSI in the other PUCCH CG have the same priority

2.3 Pathloss selection for PUCCH on SCell in pTAG
 In the last meeting it was agreed that either the primary cell or the PUCCH SCell is configured as pathloss reference by higher layer signalling if PUCCH on SCell belongs to pTAG (or if only single TAG is used). The same configuration is done also for PUSCH and the higher layer parameter pathlossReferenceLinking is used to select the PL reference. We would like to clarify that new higher layer parameter is not needed for PUCCH but the existing pathlossReferenceLinking can be used also for PUCCH.
Proposal 3: Higher layer parameter pathlossReferenceLinking is used to select PL reference, if PUCCH on Scell belongs to pTAG or if UE is configured with single TAG. New higher layer parameter is not needed.
3
Conclusions
In this contribution we have discussed the remaining open issues on PUCCH on SCell and we have the following proposals:
Proposal 1: Regarding DCI format 3/3A TPC commands transmission our slight preference is that working assumption from the last meeting is agreed and existing RNTI (TPC-PUCCH-RNTI) is used but additional tpc-index value is configured to indicate which TPC command in 3/3A is meant for Scell PUCCH
Proposal 2: In case of UE power limitation aperiodic CSI in one of the CGs and periodic CSI in the other PUCCH CG have the same priority
Proposal 3: Higher layer parameter pathlossReferenceLinking is used to select PL reference, if PUCCH on Scell belongs to pTAG or if UE is configured with single TAG. New higher layer parameter is not needed.
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