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1	Introduction
During online discussions in RAN1#95, the performance summary of channel estimation loss for cases 32 through 35 was left for further analysis according to the following agreement.  
R1-1813965
Agreements:
· Observation: 
· For LLS in the simulated cases 32/33/34/35 with ideal channel estimation, under unequal SNR, and fixed MA signature allocation, as long as the simulation configuration is appropriate, the performance difference between NOMA schemes/MA signatures is small, even when different receiver types are used
· Performance loss (value or value range in one case, & value or value range in another case, within the two simulated cases) can be observed with real channel estimation in multipath for link level simulations in the simulated cases of 32 and 33. 

Values to capture in the above observation were further discussed in an offline session.  This contribution documents the values discussed offline and the statistics used to derive them in detail for reference.
[bookmark: _Ref178064866]2	Discussion
Since cases 32 – 32 target the mMTC scenario which uses 10% BLER as a link level metric, the SNRs at which 10% BLER is reached were calculated for a given pair of realistic and ideal channel estimation curves.  The curves used are from updated results (version 17) of Template 1 that were provided by the Rapporteur.  The curves correspond to a single configuration from one source company such that the only difference between the curves is that realistic or ideal channel estimation was used.  Statistics on the increase in SNR for realistic channel estimation were then calculated.
[bookmark: _GoBack]The results are provided for the 4, 5, or 9 dB Gaussian SNR variation models, and the cases are split into those using 9 dB and those using 4 or 5 dB in order to gauge the impact of substantial difference in SNR variation.  The results are further split according to the number of users (N1 or N2).  The median, mean, and range of SNR difference are calculated for the 4 combinations of SNR variation and number of users for the two cases.
The results are provided in Table 1 below.  We first observe that in most cases, the median and mean are quite close.  However, in the case 32 with 12 UEs and 4 or 5 dB SNR variation, there is a 4.6 dB loss which is substantially larger than the others, and so we recommend using the median values to reduce the impact of such outlying results.
Examining the median values, it can be seen that channel estimation losses go from  1.1 to 3.2 dB, where the larger losses are for the larger number of UEs  or larger SNR variations.  We therefore make the following observation:
Performance loss of 1.1-3.2 dB can be observed with real channel estimation in multipath, where losses are greater for the larger number of UEs and with greater SNR variation with for link level simulations in the simulated cases of 32 and 33. 
[bookmark: _Ref530036555]Table 1: Channel estimation loss statistics for Cases 32 and 33
	Case No. & # of UEs
	Channel estimation loss for 4 or 5dB
	Channel estimation loss for 9dB

	Case 32, N=6 (mMTC, TDL-C)
	Median=1.1dB
Mean=1.2dB
Range: [1.0 … 2.1] dB
	Median=1.8dB
Mean=1.7 dB
Range: [1.3 … 1.9] dB

	Case 32, N=12 (mMTC, TDL-C)
	Median=1.7dB
Mean=2.3 dB
Range: [1.7 … 4.6] dB
	Median=3.2 dB
Mean=3.1 dB
Range: [2.4 … 3.4] dB

	Case 33, N=6 (mMTC, TDL-C)
	Median=0.9 dB
Mean=1.1 dB
Range: [0.8 … 3.1] dB
	Median=1.9 dB
Mean=1.9 dB
Range: [1.8 … 2.1] dB

	Case 33, N=8 (mMTC, TDL-C)
	Median=1.2 dB
Mean=1.5 dB
Range: [1 … 3.6] dB
	Median=2.8 dB
Mean=2.8 dB
Range: [2.1 … 3.5] dB



3	Conclusion
This contribution discusses values for observations on channel estimation loss in cases 32 to 35 of Template 1 and how they were derived. The resulting observation is:
Performance loss of 1.1-3.2 dB can be observed with real channel estimation in multipath, where losses are greater for the larger number of UEs and with greater SNR variation with for link level simulations in the simulated cases of 32 and 33. 
The observation was drawn using the following table of statistics on the results from cases 32-35, and may be useful to include in the TR:
Table 1: Channel estimation loss statistics for Cases 32 and 33
	Case No. & # of UEs
	Channel estimation loss for 4 or 5dB
	Channel estimation loss for 9dB

	Case 32, N=6 (mMTC, TDL-C)
	Median=1.1dB
Mean=1.2dB
Range: [1.0 … 2.1] dB
	Median=1.8dB
Mean=1.7 dB
Range: [1.3 … 1.9] dB

	Case 32, N=12 (mMTC, TDL-C)
	Median=1.7dB
Mean=2.3 dB
Range: [1.7 … 4.6] dB
	Median=3.2 dB
Mean=3.1 dB
Range: [2.4 … 3.4] dB

	Case 33, N=6 (mMTC, TDL-C)
	Median=0.9 dB
Mean=1.1 dB
Range: [0.8 … 3.1] dB
	Median=1.9 dB
Mean=1.9 dB
Range: [1.8 … 2.1] dB

	Case 33, N=8 (mMTC, TDL-C)
	Median=1.2 dB
Mean=1.5 dB
Range: [1 … 3.6] dB
	Median=2.8 dB
Mean=2.8 dB
Range: [2.1 … 3.5] dB
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