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1	Introduction
In this contribution, we discuss impairments models to be used in link and system level evaluations for NoMA.
[bookmark: _Ref178064866]2	Discussion
2.1	Power Control Error
The setting of the UE transmit power for the Physical uplink shared channel is defined by [1]


The power step (ΔP) is defined as the difference in the calculated setting of the UE Transmit power between the target (current transmission) and the reference (previous transmission) as calculated according to the above equation.  
The relative power tolerance which applies for subframes during the active state is applied from Table 1 [2]. According to this table for different power steps which is derived from power control, there is a relative power tolerance. For example, if one subframe contains PUSCH and PUSCH and SRS, and the power level is +10dBm, and the power step is +2.5dBm, then the new subframe has a relative tolerance of +/-4dBm. This means that the UE must transmit with power within 10+2.5-4=8.5dBm and 10+2.5+4=16.5dBm.

Table 1 Relative power tolerance
	Power step P (Up or down)
[dB]
	All combinations of PUSCH and PUCCH transitions [dB]
	All combinations of PUSCH/PUCCH and SRS transitions between sub-frames [dB]
	PRACH [dB]

	ΔP < 2
	±2.5
	±3.0
	±2.5

	2 ≤ ΔP < 3
	±3.0
	±4.0
	±3.0

	3 ≤ ΔP < 4
	±3.5
	±5.0
	±3.5

	4 ≤ ΔP ≤ 10
	±4.0
	±6.0
	±4.0

	10 ≤ ΔP < 15
	±5.0
	±8.0
	±5.0

	15 ≤ ΔP
	±6.0
	±9.0
	±6.0



When a UE starts transmitting (or having been inactive) for longer than 20ms, then the absolute power tolerance which is derived from the RSRP (reference signal received power) and the path loss: PTX=RSRP+PL. The absolute power tolerance is +/- 9dB in normal case [2]
Subframe n
Subframe n+k
>20ms

Figure 1 transmissions with inactive period of >20ms in between
The UE transmit power is assumed to have a normal distribution with average equal to the calculated power level according to with a standard deviation of 1/3 times the relative power tolerance. In this case a maximum power inaccuracy of 9dB corresponds to a normal distribution with standard deviation of 3dB. Otherwise if we consider a uniform distribution, in order to keep the same variance as the normal distribution, we should have a uniform distribution with roughly ±5dB.

For the power control inaccuracy, a normal distribution with standard deviation 3dB, or a uniform distribution between ±5dB should be considered
2.2	Frequency Error
The maximum frequency error in a UE should be within ±0.1 PPM [3]. Considering the carrier frequencies that are considered in the evaluation, this error corresponds to 70 Hz and 400 Hz. However as we know the subcarrier spacing for 4GHz is only doubled, therefore in the evaluations it makes sense to use 70Hz frequency error for 700MHz carrier frequency, and 140Hz for 4GHz carrier frequency.

A frequency error of 70Hz for 700MHz carrier frequency and 140Hz for 4GHz carrier frequency should be considered 
2.3	Timing Error
As discussed in [4], in NoMA study item, the primary focus should be on the synchronous operation (misalignment after the channel within CP) as it is the default operation in NR. 
In UL synchronous transmissions UEs perform measurements on the DL, and based on that apply a timing advance to guarantee a reception within the cyclic prefix. Since NOMA UE does not receive DL constantly, the UE may have wrong estimate of the DL timing. As a result in the UL transmission, UEs use a wrong estimation of the cell timing so gets an erroneous timing advance. A typical timing error in RAN4 evaluation is ±CP/3. In the evaluation a uniform distribution between [0, CP/3] can be considered.

A uniform distribution between [0, CP/3] can be considered for the timing error between the UEs
Page 4
Draft prETS 300 ???: Month YYYY

	3/3	
3	Conclusion
In this contribution we discussed modelling the impairments for link and system evaluations for NoMA and made the following proposals

1. For the power control inaccuracy, a normal distribution with standard deviation 3, or a uniform distribution between ±5 should be considered
1. A frequency error of 70Hz for 700MHz carrier frequency and 140Hz for 4GHz carrier frequency should be considered 
1. A uniform distribution between [0, CP/3] can be considered for the timing error between the UEs
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