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1 Introduction

Closed-loop (CL) antenna selection in dual connectivity was discussed in RAN1#80 (e.g. [1]) without conclusion. The following alternatives were identified:

a) Alt. 1: A UE is not expected to be configured with both CL antenna selection and dual connectivity.

b) Alt. 2: The antenna port(s) for the MCG and the antenna port(s) for the SCG are configured to the UE.
c) Alt. 3: The UE shall follow the indication by the MeNB 

d) Alt. 4: No change in existing specifications

This contribution considers the above alternatives for CL antenna selection in dual connectivity.
2 CL Antenna Selection Alternatives
The attributes of the above four alternatives are subsequently discussed.
Alt. 1: A UE is not expected to be configured with both closed loop antenna selection and dual connectivity
This alternative only requires capturing in the specifications that the UE is not expected to be configured with CL antenna selection when it configured with dual connectivity. The only disadvantage is that CL antenna selection is disabled (for both the MCG and the SCG) as this can be problematic for certain UE antenna architectures having separate RFs for a frequency band as configuration of dual connectivity can then lead to reduced coverage or reduced throughput if the UE chooses suboptimal antenna ports for transmission to the MCG or the SCG. 
Alt. 2: The antenna port(s) for the MCG and the antenna port(s) for the SCG are configured to the UE
This alternative (semi-statically) configures to the UE antenna ports to use for transmissions to MCG and antenna ports to use for transmission to SCG. CL antenna selection can apply for the configured antenna ports (if more than one). 
Alt. 3: The UE shall follow the indication by the MeNB
Prioritizing the MeNB (MCG) is typical for tie-breaks in dual connectivity but this is problematic for CL antenna selection. One reason is that the SCG scheduler cannot have proper expectation of the antenna port(s) the UE will use when the UE also transmits to the MCG in a subframe. Another reason is that for asynchronous operation, even the MCG indication may not be possible for the UE to follow (e.g. the UE started transmission to SCG using antenna port 0 in the subframe immediately prior to the subframe the UE is indicated to use antenna port 0 to transmit to the MCG).

Alt. 4: No change in existing specifications
The existing specifications are problematic as the UE will treat UL scheduling grants from the MCG scheduler and the SCG scheduler as invalid if they do not indicate the same AP. However, unlike CA, this is not erroneous operation in dual connectivity as the MCG and SCG schedulers are independent. Also, the same problems as for Alt. 3 would exist even if it was additionally specified that the UE does not consider UL grants from the MCG and the SCG indicating different antenna ports as invalid (UL grants for the same CG are still assumed to be valid only if they indicate the same antenna port). 

Based on the above analysis of the four alternatives for CL antenna selection in dual connectivity, it is proposed to specify either Alt. 1 or Alt. 2.

Proposal: Specify either Alt. 1 or Alt. 2 for CL antenna selection in dual connectivity.

3 Conclusions

This contribution considered the potential support of CL antenna selection for a UE configured with dual connectivity. In particular, the following is proposed.
Proposal: Specify either Alt. 1 or Alt. 2 for CL antenna selection in dual connectivity.
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