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1. Introduction

For NR PDCCH AL16 demodulation requirements, the following agreements were reached at RAN4 #89 meeting [1]:

· For FR1 15 kHz (case 14): further evaluate under TDL-A with MIMO correlation ULA medium A for AL=16 under 4Rx, decide in next RAN4 meeting for whether introducing test cases with AL 16 under 4Rx. 
· For FR1 30 kHz (case 15a): Introducing test cases AL 16 with 4Rx 
· TDL-C with ULA medium A (baseline) 
· TDL_A with ULA medium A 
· Decided above two options based on evolution results 
This contribution discusses the propagation condition for 4Rx PDCCH demodulation requirements with AL16.
2. Discussion
Firstly, for FR1 30kHz SCS, the propagation condition of either TDL-C with ULA medium A or TDL-A with ULA medium A makes sense for us, since either one could represent typical radio environment. If there is no technical issue identified at this meeting, we can go with the baseline option of TDL-C with ULA medium A.

In the last meeting, we suggested to use TDL-A with ULA medium A. Actually, that is an compromised proposal in order to address chipset vendors’ concern on the “low” SNR working point. From operator’s point of view, we think PDCCH 4Rx AL 16 test with either TDL-A or TDL-C, ULA low or ULA medium A is fine, once we can agree on introducing PDCCH 4Rx AL 16 test in Rel-15. In addition, one benefit of defining PDCCH 4Rx AL 16 test with TDL-C channel is to check the channel estimation performance under lower SNR level.

Proposal 1: For 4Rx AL16 PDCCH test with 30 kHz SCS, use TDL-C with ULA medium A or TDL-A with ULA medium A channel, and the former one is slightly preferred.

Then, for FR1 15kHz SCS, the key point is also to introduce PDCCH 4Rx AL 16 test in Rel-15, either TDL-A ULA low or TDL-A ULA medium A is fine for us. TDL-A ULA low is slightly preferred due to two reasons: 1) to check the channel estimation performance under lower SNR level, 2) with the same propagation condition as that for 2Rx, it is much easier to compare the performance of 2Rx and 4Rx. Moreover, from the simulation results collected in the last meeting [2], it is seen that the average of impairment results for 15kHz SCS PDCCH 4Rx AL 16 with TDL-A ULA low is -6dB, which is in a quite reasonable SNR range.
Proposal 2: For 15 kHz SCS, introduce 4Rx AL16 PDCCH test under TDL-A ULA low or TDL-A ULA medium A channel, and the former one is slightly preferred.

3. Conclusions
This contribution discussed PDCCH demodulation requirements for 4Rx AL16, and had the following proposals:
Proposal 1: For 4Rx AL16 PDCCH test with 30 kHz SCS, use TDL-C with ULA medium A or TDL-A with ULA medium A channel, and the former one is slightly preferred.

Proposal 2: For 15 kHz SCS, introduce 4Rx AL16 PDCCH test under TDL-A ULA low or TDL-A ULA medium A channel, and the former one is slightly preferred.
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