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1 Introduction
In RAN4#90, the WF[1] on the AGC settling time parameter is stated as below:
· AGC settling time includes the following components (AGC setting time =a+b+c+d)
· (a) time offset from the start of the OFDM symbol to account for maximum signal propagation delay from different UEs 
· (b) time to receive the window of samples used for estimating the gain/power
· (c) time for estimating and programming the desired gain setting 
· (d) time for the gain setting taking into effect 
· Open issues :
· FFS for AGC settling time considering the different waveform design for AGC symbols in RAN1
· At least, CP-OFDM will be considered
· FFS if same or different AGC settling time shall be applied for different SCS 
· AGC settling time will be derived under assumption of below two options of RBs size restrictions: 
· Option1
· At least 10RBs for 15kHz
· At least 5 RBs for 30kHz
· At least 3 RBs for 60kHz
· Option2
· At least 10RBs for all SCSs
· Further study feasible AGC settling time for FR1
· Companies are encouraged to bring analysis on 
· AGC accuracy and RX power estimation duration depending on the CBW, V2X signal RB size, SCS
· AGC settling time duration dependency on the number of V2X CCs and RX chains
· Aim to send LS with final AGC settling time value to RAN1 in RAN4 #90bis
In this paper, we present our view on the AGC settling time.
2 Discussion
For the LTE V2X, the receiver needs to handle the signal from the -22 dBm to -87.5 dBm for 20MHz channel for PC5 link. The dynamic range of signal will be 65.5 dB. Such big dynamic range need AGC to reduce ADC dynamic range so to optimize both cost and performance.  As V2X is uncontrolled transmission (broadcasting), the total received signal level could vary abruptly between one subframe to another. AGC settling time would be critical for the first symbol receiving as the high gain AGC setting for the previous subframe receiving would saturate RF receiver to prevent any correct symbol demodulation so quick AGC response time would be preferred. NR v2x will not be different compared with the LTE v2x in this aspect, so similar behavior would be expected.

Observation#1: The AGC response time in NR V2X is critical for the first symbol receiving in one subframe as the same with LTE V2X.

Due to the signal propagation delay from different UE, the signal will not be arriving at receiver at the same time and this signal misalignment should be absorbed by the cyclic prefix (CP) design, the signal at receiving would reach its stable maximum level or minimum level after CP time so AGC response time should start to be counted after the CP of symbol. AGC gain setting too early could risk receiver saturation when big level signal comes later. 

Observation#2: The AGC response time should be counted from the end of CP of the symbol. 

For the AGC function itself, the dynamic range and settling time will be two main requirements. The settling time is the time it takes the AGC to stabilize to a new gain level after a step change in the received power. For one AGC implementation, the power measurement is done in digital domain after ADC and input to the AGC algorithm, the output of AGC algorithm is the control signal on the LNA, mixer and VGA which keep the input signal to ADC constant.  As one algorithm implementation, it could be that the measured power is filtered with a LPF before compared with a reference signal to generate a gain error. Such filtering usually to prevent too quick a gain is changed to have the “gain pumping” effect which introduce the amplitude modulation of the received signal. But it should be relative quick so to track the multipath fading. The power measurement will be decided by the filter bandwidth which in turn decide how fast the power can be measured. The higher bandwidth will provide fast measurement for a step response, it is implementation specific.
Observation#3: Power measurement speed is dependent on the filter bandwidth, which is design specific
As the UE need to access system at beginning, so it does not know which SCS the other UE is using, in AGC algorithm, it need to assume the worst case scenario which is highest SCS which could be configured, this means the sampling frequency will be set according to the highest SCS. So in this sense, the number of sample needed to estimate the power should be same for different SCS. And the time window to measure will be decided by the filter bandwidth which can be roughly estimated by the time constant of the filter. 

Observation#4: power measurement time should be same for different SCS considering the blind detection at the initial access phase.

From the analysis above, as the LTE V2X AGC settling time is one symbol minus the CP time, the NR V2X AGC time should be similar to this based on the assumption the gain setting response time for LNA and VGA will be similar to LTE hardware.
Observation#5: The AGC settling time should be similar to the LTE V2X AGC settling time irrespective the different SCS.

Proposal-1: AGC setting time is the same for different SCS in NR V2X and is in the similar range as the LTE V2X SCS=15kHz 

Other scenario which AGC impact
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Figure 1: Multiple BWP receiving (low SCS and high SCS signal)
As in the NR V2X, different BWP can be configured with different SCS, for a UE receiving different BWP at the same time with a wideband receiver, it could experience a sudden signal change in the middle of the one slot receiving for lower SCS, this is illustrated in Figure 1. This sudden signal change could disrupt the ongoing receiving for the low SCS signal. 

In the worst case, if the ongoing receiving signal is a low power signal which need a high AGC gain, the receiver may be saturated by this sudden arrived high-power signal. This should be avoided in the system design.
The solution to this need to be discussed in the context of the AGC discussion. For example, if the higher SCS transmission would avoid the transmission in the middle of the low SCS transmission/receiving, such disturbance would be avoided. This would mean the start of different SCS transmission need to be aligned at the low SCS slot boundary. 
Proposal-2: Multiple BWP receiving scenario need to be considered in the AGC discussion context.
Proposal-3: The solution to avoid the disruption for the multiple BWP receiving need to be discussed.
3 Conclusions

In this contribution, we have provided our view on AGC parameter with below proposal: 
Observation#1: The AGC response time in NR V2X is critical for the first symbol receiving in one subframe as the same with LTE V2X.

Observation#2: The AGC response time should be counted from the end of CP of the symbol. 

Observation#3: Power measurement speed is dependent on the filter bandwidth, which is design specific

Observation#4: power measurement time should be same for different SCS considering the blind detection at the initial access phase.

Observation#5: The AGC settling time should be similar to the LTE V2X AGC settling time irrespective the different SCS.

Proposal-1: AGC setting time is the same for different SCS in NR V2X and is in the similar range as the LTE V2X SCS=15kHz 

Proposal-2: Multiple BWP receiving scenario need to be considered in the AGC discussion context.
Proposal-3: The solution to avoid the disruption for the multiple BWP receiving need to be discussed.
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