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1 Introduction
 In RAN1#76, UCI transmission on SCG for dual connectivity was discussed with following agreements:

Agreements:
· At least following schemes are supported

· At least the following, uplink control information (UCI) related to the PDSCH/PUSCH operation in SCG is transmitted to the SeNB only

· HARQ-ACK for PDSCH of SCG cells

· Periodic and aperiodic CSI of SCG cells

· HARQ-ACK and CSI related to MCG is transmitted to the MeNB only

· In SCG, the UCI transmission rules as in Rel-11 are supported, with the Pcell replaced by the pSCell:

· Physical channel (PUCCH or PUSCH) in which UCI is transmitted

· Selection of the cell in which UCI is transmitted in case of UCI on PUSCH

· Selection of PUCCH resources for HARQ-ACK

· Periodic CSI dropping rules

· Handling of UCI combinations

· HARQ-ACK timing and multiplexing
In this contribution we further discuss the details of UCI feedback on SCG for dual connectivity.
2 Discussion
2.1 UCIs to be transmitted on PUCCH in SCG

In [1], it was agreed that “The work item aims at specifying Dual Connectivity operation, where a given multiple Rx/Tx UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in Master and Secondary eNBs.” Therefore, the UEs configured with dual connectivity should support simultaneous PUCCH transmissions on both MeNB and SeNB. Since serving cells in MCG and SCG are independently scheduled by MeNB and SeNB, UCI corresponding to MCG and SCG should be independently transmitted to MeNB and SeNB.
There was some discussion in RAN1#76 that a UE may transmit UCI corresponding to both MCG and SCG in one uplink carrier, such that either the MeNB or the SeNB can intercept its corresponding UCI. For simplicity, let us assume the UE transmits UCI of both MCG and SCG on the MeNB uplink carrier. This approach would require the following:

· The SeNB shall be capable of reception on both MeNB and SeNB uplink carrier frequencies;
· The SeNB shall maintain the correct reception timing on the MeNB uplink carrier frequency;
· UE shall assume the maximum received timing difference between MeNB and SeNB is 31.3 + X ms, in order to multiplex HARQ-ACK or periodic CSI corresponding to MeNB and SeNB in one subframe;
Given that UEs supporting dual connectivity need to support uplink CA, the benefits and specification impacts of the above scheme need to be evaluated and discussed, which have not been done yet. Given that the Rel-12 dual connectivity WI does not mandate UE to transmit UCI in one uplink carrier and the limited time in Rel-12, it is preferable that such a scheme is deferred to Rel-13 for consideration. Therefore, we have the following proposal:
Proposal 1: In Rel-12 dual connectivity, UCIs for MCG are transmitted to MeNB only and UCIs for SCG are transmitted to SeNB only.
2.2 Configurations of UCI transmission
When PUCCH is only transmitted on PCell, the common parameters for PUCCH, such as deltaPUCCH-Shift, nRB-CQI, nCS-AN, and n1PUCCH-AN, are not included in the configuration of SCell. To support PUCCH on SCG, these common parameters for PUCCH on SCG should be transmitted to UEs.
For HARQ-ACK transmission, given that there are multiple HARQ-ACK feedback schemes, it is possible to configure different HARQ-ACK feedback schemes for MCG and SCG, such that the tradeoff between HARQ-ACK reliability and DL throughput can be well balanced. The configurations include: 

· PUCCH format, e.g. channel selection, PUCCH format 3
· PUCCH transmission mode, e.g. single antenna port or SORTD
· PUCCH resource

· Simultaneous PUCCH and PUSCH transmissions
For Rel-10/11 periodic CSI transmission, the set of higher-layer configuration parameters as defined in Rel-8 are independently configured for each DL component carrier. The following configurations for periodic CSI should be extended to SCG:

· PUCCH resource
· simultaneousAckNackAndCQI
· simultaneousAckNackAndCQI-Format3-r11
For aperiodic CSI transmission, the triggered sets of serving cells configured by higher layers should be separately configured for MCG and SCG. The serving cells in one set are scheduled by one eNB.
Proposal 2: UCI transmission schemes are independent configured for MCG and SCG.
2.3 Number of PUCCH serving cells in MCG and SCG

In order to reuse the existing the CA design as much as possible, it is proposed that only one carrier in MCG or SCG can have PUCCH. 

Proposal 3: PUCCH can only be transmitted on the PCell in MCG and the pSCell in SCG.
3 Conclusions
In this contribution, we discuss the details of UCI transmission on SCG for dual connectivity, and have the following proposals:
Proposal 1: In Rel-12 dual connectivity, UCIs for MCG are transmitted to MeNB only and UCIs for SCG are transmitted to SeNB only.
Proposal 2: UCI transmission schemes are independent configured for MCG and SCG.
Proposal 3: PUCCH can only be transmitted on the PCell in MCG and the pSCell in SCG.
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