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1. Introduction
In RAN4#88bis meeting, NR V2X RF operating parameters for RAN1 evaluation are collected as in the below table and way forward [1] was approved by E-mail. 
This document will discuss the TBD parameters and give our views.
	Company 
	AGC set time
	Tx/Rx 
switching time
	Time error
	Frequency error
	In-band Emission
	Others

	LG
	FR1: 20us (w/o PSD changed), 
  FFS for PSD changed
FR2: FFS
	FR1: up to 13us,
FR2: up to 7us
	FR1: 0.4 us regaldress of sync. Source, 
FR2: FFS
	FR1: 0.1 ppm regardless of sync. Sources. 
FR2: FFS
	FR1: reuse LTE V2X IBE.
FR2: FFS
	Focus on FR1 operating RF parameters

	HW
	FR1&2: FFS
	FR1: 13 us,
FR2 : 7us
	dependent on sync. Source
	FR1 & FR2: 0.1 ppm regardless of sync. Sources
	Whether it can be improved need FFS
	　

	Ericsson
	FR1: 20 us w/o PSD change,  one OFDM symbol with PSD change for 15kHz SCS, FFS for other SCS.
FR2: FFS
	FR1: 13 us,
FR2: 7 us
(Refer to 38.211, table 4.3.2-3) 
	Up to ±390ns all sync source except syncREF (v2x NR) UE, FFS for syncREF (v2x NR) UE 
	　FR1&FR2: within ±0.1 ppm observed over a period of 1 msec 
	FR1: reuse/adapt IBE req in 6.4.2.3 in 38.101-1
FR2: reuse/adapt IBE req in 6.4.2.3 in 38.101-2
	Prioritize FR1 over FR2

	Intel
	FFS
	FR1: 13 us,
FR2 : 7us
	gNB synchronization reference source: Option 1: reuse TS 38.133 section 7.1.2 
Option 2: 12*64*Tc for FR1 and 3.5*64*Tc for FR2.

GNSS synchronization reference source : 12*64*Tc for FR1 and FFS for FR2
	FR1&FR2: ±0.1 ppm for gNB synchronization reference source

FFS for GNSS at FR2
	FR1: Use tightened NR UL IBE model, 
FR2: FFS
	　

	CATT
	FFS 
	FR1: up to 13us 
	FFS 
	FR1: 0.1 ppm regardless of sync. Sources. 
	FR1: reuse LTE V2X IBE. 
	Focus on FR1 operating RF parameters 

	QC
	FFS 
	
	FFS 
	　FFS 
	Whether it can be improved need FFS
	　

	RAN4 baseline assumption 
	TBD on next meeting 
	Align with RAN1
	TBD on next meeting 
	TBD on next meeting 
	TBD on next meeting 
	　Based on progress, RAN4 send LS on the RF parameters 



2. Discussion
The following discussions will take NR UE RF parameters as starting point since we think NR V2X UE should be developed based on NR UE implementation. It is reasonable to assume that NR V2X RF performance have similar performance as NR UR RF. 
Tx/Rx switching time
It was well discussed in RAN4 last year. The requirements were decided and captured in TS38.133. is the Tx/Rx switching time is 13μs for FR1 and 7μs for FR2. These values can be reused for NR V2X UE.
Time error 
In RAN1 coming LS [2], it is defined as the timing difference between a UE and its synchronization reference. In TS38.133, the UE initial transmission timing error shall be less than or equal to ±Te where the timing error limit value Te is specified in Table 7.1.2-1 of TS 38.133 and reproduced as in Table 2-1 below.
Table 2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (KHz)
	SCS of uplink signals s(KHz)
	Te

	1
	15
	15
	[12]*64*Tc

	
	
	30
	[10]*64*Tc

	
	
	60
	[10]*64*Tc

	
	30
	15
	[8]*64*Tc

	
	
	30
	[8]*64*Tc

	
	
	60
	[7]*64*Tc

	2
	120
	60
	[3.5]*64*Tc

	
	
	120
	[3.5]*64*Tc

	
	240
	60
	[bookmark: OLE_LINK4][bookmark: OLE_LINK3][3]*64*Tc

	
	
	120
	[3]*64*Tc



The timing error limits include measurement error for DL reference signal timing, and error for setting UL signal timing. The SCS of SSB signals (i.e. received reference signal bandwidth) is also a factor for timing error. Now we can’t know what synchronization reference signal is for NR V2X, it may be similar as SSB or GNSS. Currently it is proposed to reuse the NR timing error limits for RAN1 NR V2X performance evaluation. We think key factor is not SCS of SSB but the bandwidth of SSB. The timing error should be based on reference signal bandwidth, and is proposed as in table 2-2:
Table 2-2: Timing Error Limits
	Frequency Range
	Bandwidth of DL reference signal (MHz)
	Timing error (μs)

	1
	3.6
	0.4

	
	7.2
	0.26

	2
	28.8
	0.11

	
	57.6
	0.1



Frequency error
It is proposed to reuse NR UE frequency error limit, i.e. ±0.1 PPM for both FR1 and FR2.
In-band emission
In last meeting, we proposed to reuse LTE V2X IBE. Further considering the in-band emissions requirement for NR and LTE are similar. NR in-band emissions general requirement consider different SCS. IQ Image and Carrier leakage requirements for NR (i.e -28dB) are 3dB stricter than LTE when carrier center frequency > 1GHz and output power > 10dBm for FR1. Considering NR V2X UE may also have different SCS, we think NR UE in-band emission requirement could be considered.
For in-band emissions requirement, a near-far problem was raised in [3]. We agree the near-far problem is more severe for V2X UE than normal UE. But this is not a new issue for NR and has been exist in LTE. The IBE of LTE V2X adopted the same IBE model as for normal UE. Since now it is the SI phase, we think the IBE model in NR specification can be used as a starting point for RAN1 evaluation. If RAN1 evaluations shows problem or in the future the situation is more clear in WI phase, we could consider whether to define more severe IBE requirement in RAN4 specification. 
Based the above consideration, the RF parameters for RAN1 NR V2X evaluation are summarized in Table 2-3.
Table 2-3: Proposed RF parameters for RAN1 NR V2X evaluation
	Company 
	AGC set time
	Tx/Rx 
switching time
	Time error
	Frequency error
	In-band Emission
	Others

	CATT
	TBD
	13μs for FR1; 7μs for FR2.
	As proposed in Table 2-2.
	±0.1 PPM for FR1 and FR2.
	Reuse NR UE in-band emission requirement.
	



Proposal: It is proposed to use the parameters in Table 2-3 for RAN1 NR V2X evaluation.

3. Conclusion
This contribution discussed the TBD parameters for NR V2X as requested by RAN1 LS.
Proposal: It is proposed to use the parameters in Table 2-3 for RAN1 NR V2X evaluation.
	Company 
	AGC set time
	Tx/Rx 
switching time
	Time error
	Frequency error
	In-band Emission
	Others

	CATT
	TBD
	13μs for FR1; 7μs for FR2.
	As proposed in Table 2-2.
	±0.1 PPM for FR1 and FR2.
	Reuse NR UE in-band emission requirement.
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