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1. Introduction
The RAN1 WG started work on the new Rel-16 NR V2X SI with the goal to introduce support of V2X communication technology for NR. RAN1 is discussing the basic physical layer design assumptions and send LS to RAN4 to clarify the RF/RRM design assumptions that could be applied to the NR V2X studies [1]. In RAN4 #89, RAN4 replied to RAN1 as follows [2].
RAN4 promised to further study if
· If shorter AGC time is achievable including the case with 15 kHz SCS
· Validity of the NR UL IBE model for V2X SL
and inform RAN1 on final conclusions.
In this contrition we are analysing these two items where RAN4 agreed to have further discussions.

2. Discussion
AGC settling time

AGC settling time can be expressed with the following components, AGC setting time =a+b+c+d, where 
· 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 The AGC settling time will be derived under two options
Time b: Depending on the receiver implementation the AGC algorithm may need to make few iterations in order to find the right gain value if receiver dynamic range is limited. This means that steps b, c and d may need to be executed more than once but usually no more than 2-3 times. Before the new measurement it’s always necessary to wait for new gain value to be settled i.e. delay of b+c is needed between the consecutive measurements.
Time c: In [3] 2us has been used, while also stating that with HW based implementation it is possible to achieve shorter execution time. It should also be noted that significantly shorter time is already required for similar functionality in other wireless standards and therefore time c is considered to be included into time d in following analysis.
Time d, i.e. the settling time for gain change in the analog components and settling time for filter impulse responses depends a lot on the implementation and characteristics of the filters (analog and digital) in the receive chain. In [3] 2us was used and this is a valid assumption for system with 10-20MHz bandwidth and hence in this analysis c+d is estimated to take 2us.
The duration of the b is determined by the length of the measurement filter. The required length for the measurement filter depends on the characteristics of the input signal and the amount of measurement error that can be tolerated. The longer the measurement filter is the smaller is the measurement error caused by amplitude component of the input waveform and noise. The amount of measurement error that can be tolerated depends on the implementation, but here we assume that measurement error should be less than 3dB with confidence level of 99.9%.
Following options are analysed:
•	Option1: (to consider same AGC settling time for all SCS at FR1)
–	At least 10RBs for 15kHz
–	At least 5 RBs for 30kHz
–	At least 3 RBs for 60kHz
•	Option2: (to consider different AGC settling time for different SCS at FR1)
–	At least 10RBs for all SCSs

In the simulations below the measurement error is shown with different lengths of the measurement filter.
OPTION 1:
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Observation1: With CP-OFDMA signal the targeted measurement accuracy of 3dB is reached in with measurement filter length of about 10us, and hence total AGC settling could be about 3x(10+2)= 36us. With DFTS-OFDMA waveform significantly shorter measurement filter can be used.

OPTION 2:
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Observation2: When number of RBs is kept at 10 for all SCS then shorter measurement filter length can be used with 30 and 60kHz SCS and hence also the required AGC settling time can be shorter. For 30kHz SCS 50% shorter filter can be used than with 15kHz SCS and with 60kHz SCS the filter length can be again cut in half.
In-band emission

In [4] is was stated that current NR V2X IBE assumptions are too relaxed and significantly better performance is achievable with current technologies and therefore following IBE mask was proposed.

	Component
	Comments

	General IBE component
	Due to technology advancement the general TX IBE limits can be tightened 
· 
7dB tightening is feasible for the noise floor component (“”)
· 
Achievable tightening for the “” component typically depends on the TX modulation order. Two approaches can be considered:
· Option 1: Apply tightening 0/4/7 dB tightening for 64QAM / 16QAM / QPSK
· Option 2: Modify the component as follows: min(-20log10EVM, -25) – 3 – 5 (|ΔRB|-1)/LCRB

	IQ image
	Due to technology advancements in IC process/design as well as RF/IF impairment compensation, IQ image issue becomes less challenging in current implementation and not a bottle neck any more for the performance requirement. In general, the IQ component can be removed from the IBE table.

	Carrier leakage
	10 dB tightening of the carrier leakage can be considered at least for ≥ 0 dBm output power

	Overall IBE limit
	7 dB dB tightening is feasible for the overall IBE limit (PRB - 37 dB)



We assessed the assumptions above by introducing IQ-impairments and other imperfections that reflect the performance of current technology to the transmitter model.
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Observation 3: Based on the simulation results we observe that there does not seem to be issues linked with changes proposed for Carrier leakage, IQ-image and overall IBE limit. Proposed new IBE targets are challenging but achievable. However, there seems to be quite small margin between the mask and the emissions in the area that’s impacted by the non-linearity of the transmit chain and hence further analysis should be necessary.

3. Conclusion
We analysed in this contribution if shorter AGC time is achievable in NR V2X including the case with 15 kHz SCS and conclude that AGC settling time of 0.5 symbols is possible with 10RB CP-OFDMA signal. The settling time can be further reduced by using another kind of waveform like DFTS-OFDMA. If 10 RBs are used with 30 and 60kHz SCS signals it is possible to use reach times that are about 0.5 symbols (30 or 60kHz symbol) as with 15kHz SCS.
We did analysis to the IBE proposal presented in [4]. Based on the simulation results we conclude that there should not be any issues linked with changes proposed for Carrier leakage, IQ-image and overall IBE limit. However, there seems to be quite small margin between the mask and the emissions in the area that’s impacted by the non-linearity of the transmit chain and hence further analysis should be necessary.
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