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1 Introduction
RAN1 has sent a LS to ask RAN4 to confirm the below parameter and also propose the relevant IBE model for FR1 and FR2.
In this paper, the questions in by RAN1 is discussed and proposal of LS is followed.
2 Discussion
<Question 1>
RAN1 would like to ask RAN4 to confirm the validity of the evaluation assumptions or provide guidance on appropriate values for:

•
AGC settling time.

•
TX/RX switching time

•
Timing error between a UE and its synchronization reference.

•
Frequency error between a UE and its synchronization reference.

<Question 1- discussion>
The AGC time and TX/RX switch time is related to transition time which used to tune/re-tune on RF module, the relevant discussion on discussion RF transition time in UE RF bandwidth adaption in RAN4 for BWP topic [2]. Though the context is different, we think from the hardware perspective, the conclusion could be referenced for V2X. 
As far as one component carrier concern, the LO retuning is not needed, the A/D and D/A also no need to retune as the half duplex operation is assumed and bandwidth is pre-configured and not changed.
AGC settling time:
The transition time will be up to 20 us for the single carrier operation for FR1 [2]. If the reference signal not changed before and after AGC retuning, the AGC settling time could be less than 20 us [3]. If the UE need to synch with the reference signal, the availability time of the reference signal for measurement need to consider. When the UE is at normal receiving mode, if the received PSD is not changed at previous receiving period, the same AGC settling time should apply which is less than 20 us, when receiving PSD changed, one OFDM symbol (as same as R14 LTE V2X) will be needed to AGC setting time. As the OFDM symbol shortens when SCS increase, the AGC settling time may need to be scaled also for better spectrum effiency.
Proposal answer:

The AGC settling time will be up to 20 us for the single carrier operation for FR1 when receiving PSD not changed from previous receiving period. When receiving PSD changed, the AGC time will be up to one OFDM symbol time with possible scaling with different SCS.
TX/RX switching time:
This may be related to the TX on/off time plus the RF switch delay. From RX to TX transmission or TX to RX receiving, the transient period in general ON/OFF will apply. The RF switch may be used for half duplex operation so the RF switch time need also be accounted. This could be around 5 us according to some switch vendor spec. Summing this up will be 15 us for FR1 and 10 us for FR2.
Proposal answer:

TX/RX switching time for FR1 will be 15 us and for FR2 will be 10 us.
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Figure 6.3.3.2-1: General ON/OFF time mask for NR UL transmission in FR1
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Figure 6.3.3.2-1: General ON/OFF time mask for NR UL transmission in FR2

Timing error between a UE and its synchronization reference.
There are three sync sources (13.2 in 36.133) defined in LTE V2X and assume they are same for the NR V2X,

-
GNSS is used as the synchronization reference source;
· The time error ± Te of 12*Ts and Ts is the basic timing unit defined in TS 36.211. 

-
Serving cell/PCell is used as the synchronization reference source;
· Serving cell/PCell is LTE cell: ±Te should follow the Table 7.1.2-1 in 36.133
· Serving cell/PCell is NR cell : ±Te should follow the Table 7.1.2-1 in 38.133
-
SyncRef UE is used as the synchronization reference source: FFS
Proposal answer:

Depending the reference type of the V2X UE, the time error relative to its reference will be: GNSS: ± 390ns,  Serving Cell/PCell (LTE): ± 390ns, serving Cell/Pcell (NR): up to ± 390ns.
Frequency error between a UE and its synchronization reference:
The UE modulated carrier frequency shall be accurate to within ±0.1 ppm observed over a period of 1 msec 

compared to the carrier frequency received from synchronization reference.
<Question 2>
RAN1 would like to know whether IBE model defined in Section A.2.1.5 in TR 36.843 is still applicable to NR sidelink transmission in FR1, including OFDMA and SC-OFDMA. If the model is not applicable, RAN1 would like to request guidance from RAN4 on an appropriate model for system-level simulations.
<Question 2- discussion>
There is new requirement for IBE in FR1 and FR2 compared to LTE IBE requirement, the previous LS to the IBE model need to be updated based on the new requirement.
Proposal answer:

It is recommended to adapt the IBE model defined in Section A.2.1.5 in TR 36.843 to the IBE requirement in 6.4.2.3 in 38.101-1 for FR1.

<Question 3>
RAN1 would like to request guidance from RAN4 on an IBE model for sidelink communication in FR2.
Proposal answer:

It is recommended to adapt the IBE model defined in Section A.2.1.5 in TR 36.843 to the IBE requirement in 6.4.2.3 in 38.101-2 for FR2
3 Conclusions

In this paper, it is proposed to reply to LS:
1. For validity of the RF parameter: 

a. AGC settling time :The AGC settling time will be up to 20 us for the single carrier operation for FR1.

b. TX/RX switching time: TX/RX switching time for FR1 will be 15 us and for FR2 will be 10 us.

c. Timing error: Depending the reference type of the V2X UE, the time error relative to its reference will be: GNSS: ± 390ns,  Serving Cell/PCell (LTE): ± 390ns, serving Cell/Pcell (NR): up to ± 390ns.
d. Frequency error: The UE modulated carrier frequency shall be accurate to within ±0.1 ppm observed over a period of 1 msec  compared to the carrier frequency received from synchronization reference.

2. It is recommended to adapt the IBE model defined in Section A.2.1.5 in TR 36.843 to the IBE requirement in 6.4.2.3 in 38.101-1 for FR1.

3. It is recommended to adapt the IBE model defined in Section A.2.1.5 in TR 36.843 to the IBE requirement in 6.4.2.3 in 38.101-2 for FR2
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