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1 Introduction
PUCCH on SCell for CA was discussed at RAN1#80 and some agreements have been made on how the UCI shall be transmitted over two parallel PUCCHs. The UCI multiplexing on PUSCH was also discussed but no agreements can be reached. In this contribution, we provide our views on this issue.  
2 Discussion
2.1 Simultaneous PUCCH/PUSCH transmission

To some extent, how UCI shall be multiplexed on PUSCH has some dependency with whether the support of simultaneous PUCCH/PUSCH transmission is a prerequisite for UEs supporting PUCCH on SCell. In dual connectivity, UE is mandated to support simultaneous PUCCH/PUCCH and PUCCH/PUSCH transmissions between MCG and SCG. At the same time, simultaneous PUCCH/PUSCH transmission can be configured independently for each CG. 

To support PUCCH on SCell, one implicit implication is that the UE has the baseband capability to support simultaneous PUCCH/PUCCH transmissions on the two PUCCH cells. If simultaneous PUCCH/PUSCH transmissions can also be supported across the PUCCH cells, the UCI feedback for Rel-12 dual connectivity can be reused. Fundamentally, the UCI transmissions for the two PUCCH cell groups are independent such that the Rel-12 UE procedure on UCI multiplexing is applied within each PUCCH cell group. This option has the lowest specification and implementation complexity.
Another alternative is that the UE is not mandated to support simultaneous PUCCH/PUSCH transmission across the two PUCCH cells. In this case, the UE have to handle several different cases as discussed in [1]:

· Case 1: Simultaneous PUCCH/PUSCH transmission is not supported
· Case 2: Simultaneous PUCCH/PUSCH transmission is supported but not configured for one of the cells carrying PUCCH

· Case 3: Simultaneous PUCCH/PUSCH transmission is supported and configured the cells carrying PUCCH
In each case, the UCI transmission is different from either Rel-12 CA or DC, hence the UE has to handle the different cases separately, each with a somewhat different implementation. Therefore, although this option does not couple the two UE capabilities together but at the same time brings some more implementation complexity to the UE.
In addition, the baseband capability indicator simultaneousPUCCH-PUSCH-r10 is band agnostic and does not imply that the UE supports simultaneous PUCCH/PUSCH transmission on the component carrier configured with PUCCH. It is another band specific RF capability indicator nonContiguousUL-RA-WithinCC-Info-r10 which determines whether simultaneous PUCCH/PUSCH transmission is supported on this carrier. This interpretation from Rel-12 CA should not be changed for PUCCH on SCell [2]. Besides, the eNB can enable/disable simultaneous PUCCH/PUSCH transmission via dedicate RRC signaling given that the UE supports this capability. This applies for DC and should also be applied for PUCCH on SCell.   

Proposal 1: Simultaneous PUCCH/PUSCH transmission is mandated between the carriers configured with PUCCH.

Proposal 2: Simultaneous PUCCH/PUSCH transmission can be independently configured for each component carrier configured with PUCCH.
2.2 UCI multiplexing schemes

As already mentioned in section 2.1, there are two design options for UCI transmissions on PUSCH in case PUCCH SCell is configured: The first option is based on Rel-12 DC such that UCI transmission for each PUCCH cell group is independent. In this option, the UCI for one PUCCH cell group cannot be carried by the other PUCCH cell group. The second option is based on Rel-12 CA such that UCI will be transmitted the serving cell with the lowest serving cell index. 
The first option has the advantage of low standardization complexity by reusing the Rel-12 dual connectivity design but there are some limitations that a UE needs to support simultaneous PUCCH/PUSCH transmission. The second option has the advantage of making modifications to the existing CA framework but could require more RAN1 effort to discuss the detailed solutions for each case. The UE implementation complexity of the second option is higher than the first option. Moreover, one disadvantage of the second option is that the UCI for one PUCCH cell group may be carried by the PUSCH from another PUCCH cell group in certain cases. This may be fine if the UCI is carried by a licensed carrier but it may not be preferable if the UCI of a licensed carrier is carried by an unlicensed carrier since the PUSCH performance are expected to be different on the license carrier and unlicensed carriers. 
Proposal 3: The UCI feedback scheme for dual connectivity is reused for PUCCH on SCell in CA. 
3 Conclusions

In this contribution, we discussed the UCI multiplexing on PUSCH for PUCCH on SCell. Based on the discussion, we have the following proposals

Proposal 1: Simultaneous PUCCH/PUSCH transmission is mandated between the carriers configured with PUCCH.

Proposal 2: Simultaneous PUCCH/PUSCH transmission can be independently configured for each component carrier configured with PUCCH.
Proposal 3: The UCI feedback scheme for dual connectivity is reused for PUCCH on SCell in CA. 
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