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Introduction
In RAN1#80, PUCCH on SCell was discussed with the following agreements

For Rel.12 CA configurations, set the agreements for PUCCH on SCell achieved during the Rel.12 DC WI as the baseline
· PUCCH transmission on 2 serving cells is realized by the following methods:
· On the PCell for SCells in PUCCH cell group 1
· On one SCell configured by higher-layer signaling to carry PUCCH for SCells in PUCCH cell group 2 
· One SCell can only belong to one PUCCH cell group
· One of the two serving cells is PCell
· FFS: No cross-carrier scheduling between cells in different PUCCH cell groups
· PUCCH on SCell can carry HARQ-ACK and CSI
· PUCCH on SCell-only (i.e., no PUCCH on PCell) is not supported in Rel.13
· In addition, following details are agreed.
· 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.
· UE procedure on PUCCH transmission is independent between cell groups.
· Determination of DL HARQ-ACK timing
· PUCCH resource determination for HARQ-ACK and/or CSI
· Higher-layer configuration of simultaneous HARQ-ACK + CSI on PUCCH
· Higher-layer configuration of simultaneous HARQ-ACK + SRS in one subframe
· 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
· SR on SCell


· 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 this contribution, the remaining details of a PUCCH on a SCell are discussed. 
Discussion of Remaining Details of PUCCH on SCell

No cross-carrier scheduling between cells in different PUCCH cell groups 

Cross-carrier scheduling is used for coordination of DL control channel interference.   3-bit CIF is not sufficient to support cross carrier scheduling up to 32 carrier aggregation.  One possible solution of cross-carrier scheduling enhancement to support up to 32 carrier aggregation is to partition the carrier into groups as agreed in RAN1#80.  Cross-carrier scheduling is limited to indicate the component carriers within the group.  This will reduce the number of bits of CIF for cross-carrier scheduling.    Proposals of cross-carrier scheduling enhancements to support 32 carrier aggregation are analyzed in [6].  
Proposal 1:  Cross-carrier scheduling is limited to component carriers within the PUCCH group.  No cross-carrier scheduling is supported across component carriers in different PUCCH group.

The need for UEs to monitor common search space in the SCell carrying PUCCH

UEs monitor UE-specific search space for most PDSCH and PUSCH grants.   PUCCH resource is linked to PDCCH resource used for DL grant.   UEs monitor common search space for DL broadcast channel grant and some PDSCH grants using DCI format 1A.  UEs only need to monitor common search space for DL broadcast channel on PCell only.   For SCell carrying PUCCH, the only time UEs need to monitor common search space is when DL grant is transmitted on the common search space in the SCell.  It is not common to transmit DL grant on the common search space in SCell.   Thus, UEs do not need to monitor common search space in the SCell carrying PUCCh.  
Proposal 2:  UEs do not need to monitor common search space in the SCell carrying PUCCH.  
Pathloss estimate for PUCCH carried by an SCell

In RAN1#80, Pathloss estimate for PUCCH carried by an SCell was discussed in the cases when the UE is configured with a single TAG or PUCCH Scell is within pTAG in case of multiple TAGs configuration:  Alternatives of pathoss estimate for PUCCH carried by an SCell are listed as follows,

· 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

The pathloss estimate is used for PUCCH power control.   Different component carrier might have different pathloss exponent factor depending on the carrier frequency.  Thus, pathloss estimate should always based on the RSRP in the SCell carrying the PUCCH.   

Proposal 3: Pathloss estimate should always based on the RSRP in the SCell carrying the PUCCH.   
SR transmission on SCell
SR is used for requesting for scheduling the UL resource for PUSCH transmission.   For aggregations of carriers of TDD, FDD, or operations on unlicenced spectrum, the QCI and its associated buffer might be different allocated.  The buffer might be partitioned independently for each SCell group to meet the QCI and characteristics of traffic type on each SCell group similar to independent buffer partition of MeNB and SeNB in dual connectivity.  It would be benefitial having the SR transmissions also in PUCCH on SCell to relieve on the PUCCH resource usage on the PCell. 
Proposal 4: PUCCH on SCell should also carry SR transmission.
PHR Configuration
With PUCCH on SCell, there is also a need to include Type 2 power headroom for the SCell if simultaneousPUCCH-PUSCH is configured for the band combination. There is a need to include this in the PHR procedure text as well as a possible impact to the PHR MAC format (the format change may also depend on the format change due to the increase in the number of CCs). PHR has already been modified for dual connectivity to include the Type 2 PHR for PUCCH on pSCell. This can be reused for PUCCH on SCell in CA.
Proposal 5: Type 2 PHR procedure is used for PUCCH on SCell.
Application of A/N Repetition to the PUCCH on SCell
A/N repetition was designed for reliable A/N detection due to UL power limitation in extended coverage scenario in Rel-8.   Since A/N repetition is for power limitation case, there is no reason to support A/N repetition when PUCCH is configured on SCell with more than one PUCCH are configured.   
Proposal 6: A/N repletion is not supported for PUCCH on SCell.
PUCCH Power Control Prioritization

The power scaling priority in the power limited case for Rel-13 CA follows the same principle as in Rel-12 dual connectivity with agreement in the following,
· 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

Control information is equally important when they are transmitted on PUCCH on PCell or SCell. Although PCell might transmit higher priority radio bearer, such as RRC control signalling, the A/N feedbacks for the PDSCH transmission should not be prioritized between PUCCH on PCell or SCell.  There is no need to prioritize the CG with PCell over the CG with SCell only when same UCI type is collided between CGs. 

Proposal 7: There is no need to prioritize the CG with PCell over the CG with SCell only when same UCI type is collided between CGs. 


Conclusion
We have discussed the remaining detail PUCCH on SCell following RAN1#80’s agreements.  We have the following proposals, 
· Proposal 1:  Cross-carrier scheduling is limited to component carriers within the PUCCH group.  No cross-carrier scheduling is supported to indicate component carrier in different PUCCH group.
· Proposal 2:  UEs do not need to monitor common search space in the SCell carrying PUCCh.  
· Proposal 3: Pathloss estimate should always based on the RSRP in the SCell carrying the PUCCH.   
· Proposal 4: PUCCH on SCell should also carry SR transmission.
· Proposal 5: Type 2 PHR procedure is used for PUCCH on SCell. PHR procedure 
· Proposal 6: A/N repletion is not supported for PUCCH on SCell.
· Proposal 7: There is no need to prioritize the CG with PCell over the CG with SCell only when same UCI type is collided between CGs. 
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