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1. Overall Description:
RAN WG4 already sent the reply LS on the NR V2X RF parameters in R4-1816666. However, there are some FFS for the detail RF parameters such as AGC enhancement, Timing error and Frequency error. Hence RAN4 further discussed on the NR V2X detail RF/RRM parameters for NR V2X physical layer design aspect. According to the RAN4 discussion, RAN4 provide following answer to RAN1.
· 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 (already completed in R4-1816666)
· Timing error between a UE and its synchronization reference
· Frequency error between a UE and its synchronization reference

Answer 1: The below RF/RRM parameters are recommended for NR V2X evaluation in RAN1
· AGC settling time 
· FR1
· Option1 : At least AGC settling time = 36us for all SCSs are feasible
· At least 10RBs for 15kHz
· At least 5RBs for 30kHz
· At least 3RBs for 60kHz
· Option2 : At least AGC settling time = 0.5 symbol for all SCSs are feasible
· At least 10RBs for 15/30/60kHz

· FR2: FFS
· No consensus reached on the AGC settling time values
· Below observations that impact AGC setting time in RAN4 study are:
· Different companies have different assumptions of AGC settling time.  
· Some parameters impact to AGC settling are waveform, RB size, SCS, number of carriers and number of receiver chains. AGC settling reported to RAN1 shall also consider the implementation and practical aspects. 
· 
· Based on different assumptions: 
· The upper limit of the AGC settling time observed by Qualcomm, Ericsson, Intel, Interdigital is
· AGC time :  35us for all SCS 
· The best performance of AGC settling observed by Mediatek, Huawei, LGE, Spreadtrum is
·  AGC time :  35us for 15kHz  SCS
                         18us for 30kHz SCS
                         9us for 60kHz SCS
· If multiple carriers are configured, AGC performance could be degraded/further evaluated.
· Any further clarification on RAN1 design/ assumptions regarding the above observations could benefit RAN4 to further evaluate AGC performance.
· 
· Timing error between a UE and its synchronization reference.
· FR1:
· gNB synchronization reference source: reuse NR UE UL transmission timing error defined in Table 7.1.2-1 in TS38.133
· GNSS synchronization reference source: Time error is 12*64Tc for 15kHz SCS. It is starting point, RAN4 will further analyse the timing error by GNSS synchronization source and subject to change during NR V2X WI phase. Other SCSs are FFS
· UE synchronization reference source: FFS
· FR2:
· gNB synchronization reference source: reuse NR UE UL transmission timing error defined in Table 7.1.2-1 in TS38.133. It is starting point, RAN4 will further analyse the timing error by gNB synchronization source and subject to change during NR V2X WI phase.
· GNSS synchronization reference source: FFS
· UE synchronization reference source: FFS
· Frequency error between a UE and its synchronization reference
· FR1: ±0.1 ppm for gNB/GNSS/NR UE synchronization reference source
· FR2: ±0.1 ppm for gNB/GNSS/NR UE synchronization reference source. 

2. Actions:
To RAN WG1:
RAN WG4 respectfully asks RAN WG1 to evaluate the NR V2X sidelink operation taking into account the above recommendation. RAN4 will further study the remaining open issues in the upcoming meetings. 

3. Date of Next TSG-RAN Meetings:
3GPP RAN WG4 #91	   13th – 17th May 2019				Reno, US
3GPP RAN WG4 #92	    26th – 30th August 2019				Ljubljana, Slovenia
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