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Introduction
In RAN4#84 meeting, a WF is agreed for company to re-evaluate possible value for ICS, where certain AGC and ADC imperfection are simulated explicitly.
We present in this paper our simulation results and our conclusion from them.
Simulation Assumptions
AGC-ADC assumption
For all RAN4 V2X demodulation simulation, and for Power Imbalance test in particular, it’s always assumed that the first OFDM symbols is lost to AGC training. Thus, it is reasonable to assume that AGC has settled from the second OFDM symbols. By settled we mean that the gain is adjusted such that the output current can fit into the ADC dynamic range with a comfortable margin.
For ADC, we consider 10 ADC bits for each of the I and Q component. We also consider a typical ADC back-off of 18dB and 20dB. The dynamic range of ADC is derived in the simulation as follows:
1. The reference voltage will be the average voltage of the last 1/8th portion of the first OFDM symbol. If this value if different for I and Q branches, the larger value is used. The rationale is that according to RAN4 assumption on AGC training, the gain has stabilized such that the AGC outcome voltage is within the input range of ADC.
2. The max input voltage range of ADC is then +/- ref voltage * 10^(back-off/10). The time domain signal of the consequence OFDM symbols are then uniformly quantized. Note that this is the simplest form of ADC implementation without any delta-sigma pre-processing. So it’s reasonable to consider this as a baseline assumption.
Reference Channel
The reference channel for the weak link will be exactly as specified in section 14.4 of [2]. For the strong link, since there is no demodulation requirement, we approximate it by random modulated QPSK signal. The signal strength of the strong link is set as: Noc + 28.35, Noc + 31.35 and Noc + 33.35; which is equivalent to ICS values of 25, 28 and 30 dBc, correspondingly. The signal strength of the weak link is varied to simulate different SNR level.
The reference simulation path is ass follow:
1. Weak link and strong link signal are generated at the transmitter.
2. The resulting OFDM symbols go through AGC-ADC modelling block as described above.
3. The quantized signal is then ifft-ed, and the weak link signal is extracted at the corresponding tones.
4. Signal demodulation is then performed using the existing demodulation simulator.
Simulation Result
We present in this section the simulation results under the setting described in Section 2.
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In particular, the 10% demodulation SNR level is captured in the below table
	ADC Back-off
	Strong link SNR
	ICS
	10% SNR

	18
	33.35
	30
	8.1

	
	31.35
	28
	7.2

	
	28.35
	25
	6.2

	20
	33.35
	30
	10.7

	
	31.35
	28
	9.2

	
	28.35
	25
	7.5



As we can see, even with the highest value of ICS, both options of ADC back-off have sufficient margin compared to the currently specified SNR level of 13.3 dB for this test. So, we think that ICS of 30dBc is clearly a feasible value.
Observation: There are substantial margin between the simulation result and the specified SNR level for power imbalance test. ICS value of 30dBc is feasible.
Proposal: Define power imbalance test using ICS = 30dBc option. Strong link SNR level should be 33.35dB.
Conclusions
Observation: There are substantial margin between the simulation result and the specified SNR level for power imbalance test. ICS value of 30dBc is feasible.
Proposal: Define power imbalance test using ICS = 30dBc option. Strong link SNR level should be 33.35dB.
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