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1	Introduction
Link level simulation (LLS) assumptions were discussed and agreed in RAN1#92 [1]. It was decided that ideal channel estimation results should be reported for calibration, and realistic channel estimation should be assumed for performance comparison. NR DMRS configuration has become an important aspect to study the performance of NOMA scheme for realistic channel estimation. NR DMRS can support 8 users in Type 1 and 12 users in Type 2 with 1/7 overhead. When more users are multiplexed, the new design for NR-based DMRS would be necessary. There are many ways to expand the multiplexing capacity of DMRS, such as sparsity in frequency domain, increasing overhead or using non orthogonal pilot sequences. 

This paper presents a simple method of error model based on NR DMRS to evaluate the performance of NOMA schemes with realistic channel estimation. The model may be used for initial performance comparison. 
2	Statistics of channel estimation error based on NR DMRS
2.1 Channel estimation (CE) error model


Let us denote the error of the realistic channel estimation compared to the ideal channel estimation as  modeled as a Gaussian distributed random variable [2] with the mean value of 0 and the variance as . 






In the above formula, SNR is the ratio of the instantaneous fading channel gain versus the noise power. Ns is the number of samples needed for single channel estimation value. Figures 1~3 show the comparison between the error variance of the actual channel estimation  and the variance by above error model under TDL-A, TDL-C and AWGN channel respectively. The error variance of NR DMRS is defined as  where  is the “raw” channel estimate without any interpolation or smoothing. It should be noted that in the statistics of the actual channel estimation error, SNR on each resource element (RE) is “the instantaneous SNR” due to the channel fading. As observed from these figures, the error variance of the actual estimation matches well the variance predicted by the error model. 

Proposal 1: For the initial performance comparison, a channel estimation error model may be considered as an alternative to the actual channel estimation.
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Figure 1 Channel estimation error model (TDL-A 30ns)
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Figure 2 Channel estimation error model (TDL-C 300ns)
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Figure 3 Channel estimation error model (AWGN)
2.2 Implementation of the CE error model
When using the error model to emulate the actual channel estimation, one needs to calculate the ideal channel estimates and SNR values on each RE in a physical resource block, and get the variance from the current SNR, thus calculating the H and HR values. At the same time, Ns is an important parameter of the error model and depends on how many sampling points to get a channel estimate value without interpolation or smoothing filter. In the configuration of NR DMRS, the value of Ns is pre-determined and can take into account of the number of users. As a result, the error model is still applicable when the user capacity increases or the DMRS overhead is increased. 

3	Further considerations of CE error model 
The error model can be used to investigate the performance sensitivity of different schemes to channel estimation imperfection, without involving the detailed design of DMRS and intricate channel estimation algorithms. Nevertheless, it should be pointed out that the error model proposed is no longer valid when there is MA signature collision and MA signature is not pre-configured for each user. Thus, the actual design of DMRS should be considered for the final evaluation of realistic channel estimation.

Proposal 2: Realistic DMRS design should be considered for the final performance comparison.

4	Conclusion
An error model was proposed to evaluate the performance of realistic channel estimation. The model matched well the error statistics of actual channel estimation based on NR DMRS when there is no MA signature collision and MA signature is pre-configured for each user. The proposals are as follows:

Proposal 1: For the initial performance comparison, a channel estimation error model may be considered as an alternative to the actual channel estimation.

Proposal 2: Realistic DMRS design should be considered for the final performance comparison.
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, NR DMRS channel estimation error model(TDL-A 30ns, 2Rx)
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, NR DMRS channel estimation error model(TDL-C 300ns, 2Rx)
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NR DMRS channel estimation error model(AWGN, 2Rx)
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