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1 Introduction
In RAN1#76 meeting, the physical layer issues for supporting dual connectivity were discussed. The following agreements were made [1]:
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 continue the discussion on the DL physical layer functionalities required for the operation of dual connectivity.
2 Impacts of Dual Connectivity on downlink transmission
2.1 Impact on PDCCH 
Cross-carrier scheduling is supported within one cell group (CG), as intra-eNB CA. There is no agreement on whether cross-carrier scheduling is supported across cell groups, though from RAN1 point of view it is quite difficult in case of non-ideal backhaul between eNBs. Also, it is FFS whether Semi-persistent scheduling is needed in the SCG. 

Proposal 1: Cross-carrier scheduling is supported within one cell group (CG) but not across CGs. Semi-persistent scheduling is supported within one CG. 
UE will monitor the UE-specific PDCCH/EPDCCH search space according to the configured C-RNTI. In CA, UE is configured one common C-RNTI across all the serving cells which are controlled by one eNB. The C-RNTI allocation should guarantee that different UE has different C-RNTI in a cell. 
In dual connectivity scenario, it was agreed in RAN2 that [2]:

· Assume one C-RNTI per MAC entity.

Both MeNB and SeNB will allocate a C-RNTI for a given UE. UE will monitor the UE-specific PDCCH/EPDCCH search space within a CG according to the C-RNTI configured by corresponding eNB.
Proposal 2: The monitoring of UE-specific PDCCH/EPDCCH search space in each cell group follows the legacy procedure, with CG-specific C-RNTI. 
2.2 CSI request
CSI request field for DCI format 0/4 is set to trigger a CSI report of intended carrier in CA. In case of dual connectivity, it is reasonable to only allow the CSI request channel and the target cell are limited within same CG. The procedure of CSI request within each cell group is to follow the existing mechanism as in CA. 
Proposal 3: PDCCH/EPDCCH from one CG cannot trigger CSI report of a serving cell of the other CG. 
2.3 Common search space for SCG
In DC, as it is possible that PRACH transmission from a serving cell in SeNB, the corresponding RAR should also carried by PDCCH within SCG. In this sense, UE should also monitor common search space on a serving cell of SCG. 
It was agreed that only the master eNB generates the final RRC messages. The UE RRC entity sees all messages coming only from one entity (in the MeNB) and the UE only replies back to that entity. It is FFS in RAN2 how to provide system information, for example, whether UEs are expected to read SIB from a SeNB’s cell. If not, dual-connectivity UE will only decode SIB from MeNB. Otherwise, UE should monitor PDCCH with common search space with SI-RNTI scrambling on a serving cell of SCG. 

Proposal 4: Common search space should be supported in SCG. 
Observation 1: The decision on System Information for SCG in RAN2 will have impact on the procedure of PDCCH detection of SCG.

3 Conclusions
In this contribution, the physical layer impacts to support dual connectivity are discussed from downlink aspect. RAN2 decisions on the discussed issues will have impacts on RAN1 specification. From a RAN1 perspective, there seems no strong need for cross carrier scheduling across cell groups, and no strong need for CSI request across groups. 
The following are proposed and observed. 
Proposal 1: Cross-carrier scheduling is supported within one CG but not across CGs. Semi-persistent scheduling is supported within one CG. 
Proposal 2: The monitoring of UE-specific PDCCH/EPDCCH search space in each cell group follows the legacy procedure, with CG-specific C-RNTI.
Proposal 3: PDCCH/EPDCCH from one CG can not trigger CSI report of a serving cell within the other CG. 

Proposal 4: Common search space should be supported in SCG. 
Observation 1: The decision on System Information for SCG in RAN2 will have impacts on the procedure of PDCCH detection of SCG.
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