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In RAN #71, a new study item New Radio (NR) Access Technology was approved.  In RAN4 #86bis meeting, it was decided to define UE demodulation requirements for PDCCH in FR1 and FR2.  
In this contribution, we provide our views on PDCCH test cases.
MIMO Configuration for PDCCH Test Cases
In the previous meeting some test cases were defined for PDCCH. However, for FR1 it was agreed to have only 1 or 2 antenna ports. In our view, for FR1 all the networks are equipped with 4 transmit antennas so we see no reason not to test 4 antenna ports for PDCCH. In addition, since precoder cycling is used for PDCCH, the effective transmission rank is equal to 1.  To see the benefits of 4tx antennas, we did link simulations for FR1 with 10 MHz bandwidth, 2 PDCCH symbols and DCI format 1_1. 
Figure 1 shows the FER performance for 2x2 and 4x4 MIMO configurations. Note that 4x4 performance is much better than 2x2.

Figure 1 FER performance for PDCCH for 2x2 and 4x4 MIMO.

Therefore, we would like to recommend a test case for 4x4 MIMO in FR1 for PDCCH. 
Proposal 1: Add an additional test case for 4x4 MIMO for PDCCH
Single symbol PDCCH
Single symbol PDCCH is required for LTE-NR coexistence and it was agreed in the last RAN4 #AH1807 meeting to add a limited number of test cases for this important deployment scenario. Therefore, we like to propose the following.
[bookmark: _GoBack]Proposal 2: Add appropriate test cases for single symbol PDCCH
Conclusions
In this contribution we outlined our views on PDCCH performance. Based on our observations we recommend
Proposal 1: Add an additional test case for 4x4 MIMO for PDCCH
Proposal 2: Add appropriate test cases for 1 symbol PDCCH
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=== With 2x2 MIMO, AL=8.
=== With 4x4 MIMO, AL=8.

20 18 16 14 12 10 8 5
SNR in dB




