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Introduction
In the WF [1], a breakdown of the parameters which affect AGC settling time have been listed and companies were encouraged to explicitly list the values for each of these parameters in this meeting. These parameters are listed below:
· (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 
And AGC settling time is the summation of these parameters (AGC setting time =a+b+c+d).
Also, WF [1] two different options have been listed to minimum RB size for each subcarrier spacing to be studied: 
· 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, a question has been raised if the same AGC settling time is needed for each SCS or should a different value be used for each? 
In this paper, we address these issues. 
 
Discussion
AGC settling time breakdown
AGC settling time is highly dependent on the implementation details. For example, a company could choose to use a higher loop gain and achieve faster settling time at the cost of higher error. Or it could choose to have a smaller loop gain and take longer to settle but achieve less error. Similarly, the HW settling time could change from one implementation to the other.
So, we believe that there is no point discussing how long each company takes for individual parameters. Instead an approach which uses system level analysis should be used. We think that a goal of not losing more than 1 symbol for 30kHz SCS for AGC estimation, HW programming and HW settling time is a better approach. 
Proposal 1: Companies should discuss the final value of AGC settling time needed instead of discussing a detailed breakdown.
Number of RBs per SCS
There were two options listed in the WF [1] to consider the minimum number of RBs needed for each SCS.
During internal discussions it was pointed out that there might be other reasons like the number of control bits needed which might make option 2 a more reasonable one to consider. 
Proposal 2: Assume at least 10 RBs for all SCS be transmitted for the first symbol which is used for AGC settling time. 
AGC settling time per SCS
When we vary SCS, FFT length scales proportionally, but the sampling frequency remains the same. For AGC settling time one needs the same number of samples for each SCS to achieve certain level of accuracy. Rest of the parameters like HW programing time, HW settling time remain SCS agnostic. Hence, we believe that the same AGC settling time should be used for all SCS. 
Proposal 3: All SCS should use the same limit for maximum AGC settling time.
AGC settling time
In [2], a plot of the AGC settling time within a certain probability of error has been presented. From the figure, it is clear that with 10 RBs, the settling time is significantly less than 35 usec (approximately 1 symbol time for 30kHz SCS) with CP-OFDM waveform. We believe that AGC settling time of 35 usec is a good spec to strive for all SCS with the assumption of at least 10 RBs for each SCS for the first symbol. 
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Proposal 4: AGC setting time, which includes AGC estimation, HW programming and HW settling time shall be at most 35 usec.
Proposal 5: Send LS to RAN1 listing proposals 2-4. 
Conclusion
In this paper, we analysed the time taken for AGC settling for different SCS and have come up with proposals listed above. We believe that 35 usec is sufficient for AGC settling time for all SCS with the assumption of at least 10 RBs for the first symbol. 
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