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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.
WF [2] was agreed to continue discuss the open part which is not agreed.

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>
AGC settling time:

For the LTE V2X, the receiver need 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, so similar behaviour 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 starting 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 time for power measurement can scale with SCS but the the AGC loop will mostly decide the settling time which result from the step response. 
Observation#3: AGC settling time most decided by the AGC control loop time constant, which cannot scale with SCS.
In LTE v2x, one OFDM symbol (as same as R14 LTE V2X) will be needed to AGC setting time and the same can be assumed for NR V2X SCS=15kHz case. 
Proposal answer:

The AGC settling time can be bounded with # of symbol with relation to different SCS, for example:

SCS=15kHz; AGC settling time= 1 OFDM symbol

TX/RX switching time:
For FR1 will be 13 us and for FR2 will be 7 us (refer to table 4.3.2-3 in 38.211)

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: up to ± 390ns,  Serving Cell/PCell (LTE): up to ± 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 is bounded with # of symbol with relation to different SCS, for example: SCS=15kHz; AGC settling time= 1 OFDM symbol
b. TX/RX switching time: TX/RX switching time for FR1 will be 13 us and for FR2 will be 7 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): up to ± 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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