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1. Introduction
In RAN4 #84 meeting, CR for NPDSCH demodulation performance requirement for CatNB2 UE was agreed, including tentative test parameters and minimum performance requirement [1].

In this paper, we present the simulation result for NPDSCH demodulation test for CatNB2 UE, and propose a modification to the test parameters and the requirement based on the result.
2. Simulation Result
Figure 1 shows the normalized throughput for the NPDSCH demodulation test for CatNB2 UE, test case 8.12.1.1.3 [1], where the normalized throughput is plotted for two different Noc configurations of Noc2=Noc1-3dB (as in [1]) and Noc2=Noc1. It can be seen that before considering impairment margin, the 70% of the maximum throughput can be achieved at the SNR of 6dB. Another interesting observation is that 3dB reduction in the Noc level in the NPDCCH subframes does not have any noticeable impact to the normalized throughput. This is due to that with the reduced repetition level, the NPDSCH BLER is high enough to shadow any NPDCCH BLER difference that is more than an order of magnitude lesser in the considered test. Given that the manipulation of Noc level across NPDCCH and NPDSCH subframes is rather artificial, and was intended to remove the NPDCCH performance dependency on NPDSCH throughput at low SNR, our view is that the artificial Noc level difference can be safely removed in the test 8.12.1.1.3 based on the simulation result.

Figure 1. Normalized throughput for NPDSCH demodulation performance 8.12.1.1.3 [1] with and without -3dB Noc scaling for NPDCCH subframes
Observation 1. 70% of the maximum throughput can be achieved at the SNR of 6 (without the impairment margin) and 8 dB (with the impairment margin), which leads to the revised minimum performance requirement of 9.4 dB in Table 8.12.1.1.3-2 when combined with the previous alignment result [2].

Observation 2. Additional reduction of 3dB in the Noc level in the NPDCCH subframes does not affect the SNR achieving 70% of the maximum throughput.

Proposal 1. Remove the Noc level difference between NPDCCH and NPDSCH subframes in the NPDSCH demodulation test for CatNB2 UE, the test 8.12.1.1.3 in TS36.101.
Proposal 2. Revise the minimum performance requirement for NPDSCH demodulation test for CatNB2 UE, the test case 8.12.1.1.3, based on the additional simulation result as at least 70% of the maximum throughput at 9.4 dB SNR 
3. Conclusions

In this paper, we presented the NPDSCH demodulation test for CatNB2 UE based on the test configuration agreed in [1]. The observations and proposals in this paper is summarized as follows:
Observation 1. 70% of the maximum throughput can be achieved at the SNR of 6 (without the impairment margin) and 8 dB (with the impairment margin), which leads to the revised minimum performance requirement of 9.4 dB in Table 8.12.1.1.3-2 when combined with the previous alignment result [2].

Observation 2. Additional reduction of 3dB in the Noc level in the NPDCCH subframes does not affect the SNR achieving 70% of the maximum throughput.

Proposal 1. Remove the Noc level difference between NPDCCH and NPDSCH subframes in the NPDSCH demodulation test for CatNB2 UE, the test 8.12.1.1.3 in TS36.101.

Proposal 2. Revise the minimum performance requirement for NPDSCH demodulation test for CatNB2 UE, the test case 8.12.1.1.3, based on the additional simulation result as at least 70% of the maximum throughput at 9.4 dB SNR 

A companion CR [3] has been submitted to reflect the proposals in this paper.
References

[1] R4-1708677, “Introduction of NPDSCH performance requirements for NB-IoT enhancements”, Huawei, HiSilicon, TSG-RAN4 #84, Aug. 2017.

[2] R4-1708564, “Summary of NB-IoT enh UE simulation results with impairments,” Huawei, HiSilicon, TSG-RAN4 #84, Aug. 2017.

[3] R4-1711471, “NPDSCH demodulation test parameter and minimum requirement for CatNB2 UE Rel.14,” Qualcomm, TSG-RAN4 #84bis, Oct. 2017
8
2

[image: image1.png]Normalized Throughput

09
0.8
07
06
05
0.4
03
02
0.1

1 2 3 4 5 6 7 8

—e—Normalized Tput (no Noc scaling)

9 10 11 12 13 14 15 16 17 18 19 20
SNR (dB)

—e—Normalized Tput (Noc scaling)



