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1
Introduction
In the last meeting the following agreements related to uplink power control were made:
· For PUCCH on SCell, 

· RRC parameters for SCell PUCCH PC are independent from those of PCell PUCCH.

· TPC command for PUCCH on SCell is transmitted in DCI(s) on the SCell carrying the PUCCH.

· On the UL power control for Rel-13 CA with PUCCH on one Scell, the followings are adopted
· In the power-limited case, power scaling is applied based on UCI type priority as in Rel-12 Dual connectivity, i.e., PRACH > HARQ-ACK = SR > CSI > PUSCH without UCI > SRS, with following exception and FFS
· Exception: minimum guaranteed power for each CG is not supported
· FFS: whether the CG with Pcell is prioritized over the CG with Scell only, in case when same UCI type is collided between CGs
· FFS: whether aperiodic CSI and periodic CSI have same priority

In addition it was concluded that the following issues need to be decided:
· Continue discussion in RAN1 to resolve following FFS aspects.

· The need for UEs to monitor common search in the SCell carrying PUCCH
· Pathloss estimate for PUCCH carried by an SCell in the case when the UE is configured with a single TAG or PUCCH Scell is within pTAG in case of multiple TAGs configuration is:

· Alt.1: always based on the RSRP in the SCell carrying the PUCCH

· Alt.2: configurable either based on PCell or based on RSRP in the SCell carrying the PUCCH

· Alt.3: determined by RAN2 – ask RAN2 about the need/feasibility of this configurability

· PHR configuration

· Alt.1: Type 2 PHR for an SCell carrying PUCCH is included in the PHR

· Alt.2: Type 2 PHR for an SCell carrying PUCCH is not included in the PHR

· Application of DCI format 3/3A to the PUCCH on SCell
In this contribution we discuss and present our proposals related to open UL PC and PHR issues.
2
UL Power control

2.1 PL value for SCell PUCCH PC

We think that in a given cell UE should use the same pathloss value in both PUSCH and PUCCH power control formulas. We think that there is no need to have a different selection for pathloss in PUCCH PC formula compared to pathloss for PUSCH in the same cell.
The FFS point from the previous meeting is the case when PUCCH is in the SCell which belongs to pTAG (or multiple TA is not configured). Rel-10 method for selecting PUSCH PL in this case is that the reference serving cell is configured by the higher layer parameter pathlossReferenceLinking and the selection is made between PCell and SIB2 linked DL cell. RAN2 made this decision in Rel-10 based on feedback from RAN4 [2]:
RAN2#70bis: Agreements:

1) From a UE point of view, every UL CC is only part of only 1 Pcell/Scell; i.e. even if two  cells would be using the same UL, then for only one of the cells the UE is told to use the UL CC.

2) Pathloss reference will be configurable between SIB2 linked DL CC or Pcell  
We propose to apply the same principle, that is used with PUSCH i.e. we propose that the pathloss reference cell is configurable between PCell or the SIB2 linked DL CC and the same parameter pathlossReferenceLinking that is used in PUSCH is also used to select PUCCH PL. Regarding the options that were listed in the previous meeting we think that Alt 2 should be selected, but we would like to clarify that PL for PUSCH and PUCCH in the SCell should be the same.
Regarding the case when PUCCH on SCell is in the sTAG, the current rel-11 definition for PUSCH PLin the 36.213 is:
If serving cell 
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 belongs to a TAG not containing the primary cell then serving cell 
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 is used as the reference serving cell for determining referenceSignalPower and higher layer filtered RSRP. 
Same principle can be used also for PUCCH on sTAG.  
Proposal 1: We propose that PL value in the PUCCH PC formula is the same as the PUSCH PL value in the same cell. If the SCell PUCCH is in pTAG (or MTA is not configured) parameter pathlossReferenceLinking is used to select PL of PCell or PL of SIB2 linked DL CC. If SCell PUCCH is in the sTAG then PL of SIB2 linked DL CC is used to determine PL. 
2.2. 3/3A TPC commands to the 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 long period without any (E)PDCCH that schedules DL allocations and contains TPC bits for PUCCH. TPC-PUCCH-RNTI is specified for common search space and there is probably no other need for CSS in the SCell, so it should be discussed if TPC commands for PUCCH on SCell could be transmitted in some other way. It has been proposed [3] that 3/3A in the PCell could be used to also carry TPC bits for PUCCH in the SCell. Another option could be to not specify anything new for this case. If eNB finds that PUCCH power needs to be adjusted, eNB could send PDCCH (DL allocation) that contains TPC command even if there is no DL data that needs to be received by UE.
Proposal 2: Common search space is not defined for the SCell, where PUCCH is transmitted. It is not necessary to specify new methods for transmission of TPC bits to PUCCH on SCell.
2.3 Prioritization between CG with PCell over CG with SCell only, when same UCI type collides between CGs
The 36.300 specification has the following statement:
At RRC connection establishment/re-establishment/handover, one serving cell provides the NAS mobility information (e.g. TAI), and at RRC connection re-establishment/handover, one serving cell provides the security input. This cell is referred to as the Primary Cell (PCell).
We think that it is important to maintain connection to the PCell, so PCell should be prioritized. In the last meeting prioritization of UL transmissions in the power limited case was agreed to follow dual connectivity principle. We think that dual connectivity principle can also be used, when considering priority between PCell and SCell transmissions, when same UCI type collides.
Proposal 3: In case of UE power limitation PUCCH cell group that contains PCell is prioritized over the cell group with SCell only, if same UCI type collides between CGs
2.4 Priority between aperiodic CSI and periodic CSI

In dual connectivity UCI type is used to prioritize transmission but aperiodic and periodic CSI have the same priority. We think that the dual connectivity principle can be used also in PUCCH on SCell case.
Proposal 4: In case of UE power limitation when UE transmissions are prioritized, aperiodic and periodic CSI has the same priority.
3
Power headroom reporting
In the last meeting it was concluded that RAN1 should decide which power headroom reporting mode is used in PUCCH on SCell operation:
· Alt.1: Type 2 PHR for an SCell carrying PUCCH is included in the PHR

· Alt.2: Type 2 PHR for an SCell carrying PUCCH is not included in the PHR

If CA method is used for transmission of UCI on PUSCH then PUCCH power does not reduce the power that is available for PUSCH, because PUCCH and PUSCH are not transmitted simultaneously. It could be assumed that power required for PUCCH is small and UE should not be power limited, even if UE transmits PUCCH on both cell groups simultaneously. If CA type of operation is selected for UCI transmission on PUSCH, Alt.2 might be sufficient. If simultaneous PUSCH+PUCCH transmission is always assumed for PUCCH on SCell or if UE is configured for simultaneous PUSCH+PUCCH, then type 2 PHR should be reported. We think that PUCCH on SCell operation is targeted especially to the case with macro PCell and many SCells in the small cell layer and then it is better to try to offload UCI traffic from PCell to SCells also in the case that UCI is transmitted on the PUSCH. Because of this we think that dual connectivity type of operation where simultaneous PUSCH and PUCCH between PUCCH cell groups is always supported, should be used in dual PUCCH. This also means that is useful for eNB to know, how much power UE needs for PUCCH transmission.
Proposal 5: We propose to select Alt 1 for power headroom reporting: Type 2 PHR for an SCell carrying PUCCH is included in the PHR.

4
Conclusion
In this contribution we have discussed UL power control issues and power headroom reporting when PUCCH on SCell operation is configured. We have the following proposals:
Proposal 1: We propose that PL value in the PUCCH PC formula is the same as the PUSCH PL value in the same cell. If the SCell PUCCH is in pTAG (or MTA is not configured) parameter pathlossReferenceLinking is used to select PL of PCell or PL ofSIB2 linked DL CC. If SCell PUCCH is in the sTAG then PL of SIB2 linked DL CC is used to determine PL. 

Proposal 2: Common search space is not defined for the SCell where PUCCH is transmitted. It is not necessary to specify new methods for transmission of TPC bits to PUCCH on SCell.
Proposal 3: In case of UE power limitation PUCCH cell group that contains PCell is prioritized over the cell group with SCell only, if same UCI type collides between CGs

Proposal 4: In case of UE power limitation when UE transmissions are prioritized, aperiodic and periodic CSI has the same priority.

Proposal 5: We propose to select Alt 1 for power headroom reporting: Type 2 PHR for an SCell carrying PUCCH is included in the PHR.
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