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1   Background
During RAN4#88Bis Chengdu meeting, WF[1] on NR UE PDSCH demodulation requirements and general aspects was approved. Whether to define demodulation requirements with 70% test point and 8 HARQ process for FDD and 16 HARQ process for TDD is still open:
In this contribution, we would like to share our view on this requirement definition.

2   Discussion

Usually company argue that the performance at 70% test point with MCS#19 or MCS#13 and rank 2 can be verified by normal demodulation performance test with less number of HARQ process, and also performances at 30% test point with low MCS and rank with max number of HARQ process have been agreed, so they think that it is no necessary to define additional demodulation performance requirements with 8 HARQ process for FDD and 16 HARQ process for TDD with higher MCS and higher rank at 70% test point. Here we would like to share our views by comparing the simulation results with less and max number HARQ process for those cases listed in [2].

2.1   FR1 FDD
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Figure 1: Simulation results for FR1 FDD 10MHz/15kHz SCS with 8 HARQ process, w/ and w/o soft combining with 2T2R and 2T4R respectively
2.2   FR1 TDD
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Figure 2: Simulation results for FR1 TDD 40MHz/30kHz SCS with 16 HARQ process, w/ and w/o soft combining with 2T2R and 2T4R respectively
2.3   FR2 TDD
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Figure 3: Simulation results for FR2 TDD 100MHz/120kHz SCS with 16 HARQ process and w/ or w/o soft combining with 2T2R
Observation 1: There is obvious performance gain with soft combing compared to without soft combing with the same max number of HARQ process, i.e. 8 HARQ process for FR1 FDD 15kHz SCS, 16 HARQ process for FR1 and FR2 TDD. 

From the above observation, we can know that soft combing is a very important functionality for UE to ensure good performance and peak data rate.

Proposal 1: Define demodulation performance requirements with 70% max throughput test point and 8 HARQ process for FDD with SCS15kHz and 16 HARQ process for TDD.
Maybe some company think that it is not necessary to define such demodulation performance requirements considering that RAN4 will define SDR tests to verify UE peak data rate. Firstly SDR test will be verified under 85% max throughput, at that point, the SNR is relatively high, no much soft combining will be executed, so it is hard to distinguish the UE performance with and without soft combing; Secondly SDR test will be executed under static propagation condition for FR1, in such ideal condition, few soft combining will happen, it is also very hard to distinguish the UE performance with and without soft combing, so we do not think that SDR tests under static propagation condition with max number of HARQ process can replace the normal PDSCH demodulation performance test under fading condition. SDR test is just used to verify whether UE can reach the peak data rate with max number of HARQ process at ideal condition, it is unreasonable to choose less number HARQ process for SDR test.
Proposal 2: Define SDR test with 8 HARQ process for FR1 FDD with 15kHz SCS and 16 HARQ process for TDD FR1 and FR2.
3   Conclusion / Proposals
In this contribution, we share our simulation results with and without soft combining for case 5b for FR1 FDD and FR1 TDD and 4b for FR2 TDD, by analyzing the simulation results, we give our observation and proposals:

Observation 1: There is obvious performance gain with soft combing compared to without soft combing with the same max number of HARQ process, i.e. 8 HARQ process for FR1 FDD 15kHz SCS, 16 HARQ process for FR1 and FR2 TDD. 

Proposal 1: Define demodulation performance requirements with 70% max throughput test point and 8 HARQ process for FDD with SCS15kHz and 16 HARQ process for TDD.

Proposal 2: Define SDR test with 8 HARQ process for FR1 FDD with 15kHz SCS and 16 HARQ process for TDD FR1 and FR2.
4   Reference
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Requirement with 70% test point and 8 HARQ process for FDD and 16 HARQ process for TDD: (FFS whether needed or not)


Option 1: No tests


Option 2 (simulation purpose)


MCS #19 and rank 2 for FR1, FDD and TDD (7D1S2U) for both 2Rx and 4Rx


MCS #13 and rank 2 (2Rx) for TDD (DDDSU) FR2


Other options not excluded


Interested companies are encourage to bring more analysis with simulation results to further decide the necessity of introducing such test cases in next RAN4 meeting.











