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1. Introduction

In RAN1#59bis, the following was agreed for the rank 3 uplink codebook design [1] :

· Adopt a CMP only structure for rank 3 codebook

· The exact design FFS
· Revisit size of 12 for rank-3 codebook if there is enough reason to change from the former agreement on size of 20. 

With this agreement the baseline design is a cubic metric preserving (CMP) codebook of size 20 for the rank 3 uplink precoder codebook. Codebooks satisfying the baseline include those proposed in [2] and [3]. 
A change of the agreed rank-3 codebook size should only be considered if there is a compelling reason, and if no performance loss can be demonstrated. In particular, a decrease in rank-3 codebook size should not be used as an excuse to revisit the agreed codebooks of the other ranks considering the immense effort spent on finalizing these. In fact, re-opening previously agreed ranks would be a considerable step backwards unnecessarily prolonging the codebook discussions. The first priority should be on progress and to finalize the complete set of rank 1 through 3 codebooks. Revisiting former agreements should only be done if the complete codebook design (rank 1 through 3) can be swiftly agreed by doing so. 
2. Assumptions on codebook evaluation

One important aspect that to a large extent has been overlooked in the codebook design is the assumption made on the UE antenna calibration. It has been emphasized by many UE vendors that calibration of UE antennas is impractical (see e.g., [4]) and should therefore not be assumed in the design of the uplink codebooks. For realistic evaluations, a random long-term phase shift, varying from one channel drop to the next, should therefore be applied on each Tx antenna.
3. Conclusions
· The baseline design is a cubic metric preserving (CMP) codebook of size 20 for the rank 3 uplink precoder codebook.

· Revisiting former agreements should only be done if the complete codebook design (rank 1 through 3) can be agreed in doing so
· Calibrated UE antennas should not be assumed in the design; therefore a random long-term phase shift should be applied on each Tx UE antenna in the evaluations.
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