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1. Introduction

PUCCH on SCell is being considered for CA in Rel-13. In LTE Rel-12, PUCCH on SCell is only possible for dual connectivity, where two PUCCHs are supported: one on PCell to carry control information for MeNB (i.e. its corresponding MCG) and the other one on PSCell to carry control information for SeNB (i.e. its corresponding SCG). 

While some of the design for dual connectivity can be reused for CA with dual PUCCH, not everything is needed and even not desired. The reason for the latter is that dual connectivity is designed to address the non-collocated dual eNB connection case, while in CA, UE is connected to a single eNB with all cells belonging to that eNB.

In this document we discuss which of the dual connectivity features can be utilized for CA with dual PUCCH, and which ones should be treated irrespective of dual connectivity design and more like an extension of the current CA specification.   

2. Discussion

2.1. PUCCH on SCell
Support of SCell PUCCH for CA was discussed in RAN1 during Rel12 and the following agreements were made [1]:
· If PUCCH on Scell for CA is supported,

· PUCCH transmission on two serving cells in CA is realized by following methods:
· On the PCell for SCells in PUCCH cell group 1
· On one SCell configured 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

· PUCCH on Scell only for CA is not supported in Rel-12

· PUCCH on two serving cells in CA is not supported within MeNB or SeNB

· PUCCH on SCell with CA is realized by following methods:
· No cross-carrier scheduling between cells in different PUCCH groups
· FFS: How PUCCH power control will be supported
· PUCCH on SCell can carry HARQ-ACK feedback and CSI
· Ask RAN2 whether SR is necessary on SCell
· Whether new terminologies PUCCH cell group 1 and 2 are introduced or not is up to RAN2

· FFS: Meaning of simultaneous PUCCH/PUSCH transmission capability bit introduced in Rel-10 will be not changed

Additional considerations for PUCCH on the SCell for CA can include some design that is common with the dual connectivity design, while some design would be independent of the dual connectivity and more tailored for the case of CA. As mentioned above, the reason for the latter is that dual connectivity is designed to address the non-collocated dual eNB connection case, while in CA, UE is connected to a single eNB with all cells belonging to that eNB.
2.2. Dual PUCCH Features in CA 
The following features were defined for dual connectivity in light of dual eNB connection scenario and PUCCH on PSCell. However, we believe they are not needed for the SCell with PUCCH:

· Separate DRX configuration

· PL estimation of other SCells based on the PSCell

· SPS 

· TTI bundling

· Configured common search space 

· RLM and RLF
· SR configured only on the special PSCell

· It could potentially be configured on both, but UE would be able to utilize only one at the time. The SR timers need to be coordinated or kept as a common timer, to avoid duplicate requests 

· Support for asynchronous operation of the PSCell 
· As in CA, the SCell carrying PUCCH is synchronized with the PCell.
The above features can be kept as in Rel-10/11/12 CA because regardless of the two PUCCHs, UE is connected only to a single eNB (hence logical/physical cell collocation is assumed). In that context, the following functionalities are considered:

· Power headroom reporting

· The type 2 PHR should be applicable to the special SCell carrying PUCCH the same way it is applicable to PCell with PUCCH and PUSCH simultaneous transmission
· Simultaneous PUCCH/PUSCH Tx  

· UE capability is kept optional, the same as in Rel-10/11/12. That means that the meaning of simultaneous PUCCH/PUSCH transmission capability bit introduced in Rel-10/11/12 is not be changed. In that sense, we prefer that simultaneous PUCCH/PUSCH transmission remains an optional capability and a UE that supports PUCCH on SCell for CA may not support simultaneous PUCCH/PUSCH transmission. The simultaneous PUCCH and PUSCH as configuration parameter is set independently in the two PUCCH groups, presuming that the UE supports simultaneous PUCCH/PUSCH.
· UL timing alignment procedure
· In Rel-11/12 CA timing alignment procedures are defined for pTAG and the sTAG. Currently, pTAG timer expiration causes the UE to release PUCCH resources, while sTAG expiration does not impact PUCCH. For Rel 13 CA, the UE behavior for the sTAG of the PUCCH SCell needs to be defined.

We summarize our proposals as follows:

Proposal 1:
DRX, PL estimation, SPS, TTI bundling, RLM/RLF, SR handling are the same as in current Rel 10/11/12 CA.
Proposal 2:
No common search space on PUCCH SCell.

Proposal 3:
No async support for PUCCH SCell.

Proposal 4:
Simultaneous PUCCH/PUSCH transmission capability is kept optional and a UE that supports PUCCH on SCell for CA may not support simultaneous PUCCH/PUSCH transmission.

Proposal 5:  Introduce support for Type 2 PHR for the PUCCH SCell.

Proposal 6:  Introduce support for uplink timing-alignment procedure for the sTAG of the PUCCH SCell.
3. Conclusion

Based on the discussion presented in the paper, to support dual PUCCH in CA we propose the following: 
Proposal 1:
DRX, PL estimation, SPS, TTI bundling, RLM/RLF, SR handling are the same as in current Rel 10/11/12 CA.
Proposal 2:
No common search space on PUCCH SCell.

Proposal 3:
No async support for PUCCH SCell.

Proposal 4:
Simultaneous PUCCH/PUSCH transmission capability is kept optional and a UE that supports PUCCH on SCell for CA may not support simultaneous PUCCH/PUSCH transmission.

Proposal 5:  Introduce support for Type 2 PHR for the PUCCH SCell.

Proposal 6:  Introduce support for uplink timing-alignment procedure for the sTAG of the PUCCH SCell.
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