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1. Introduction
In RAN4#90bis meeting, the work plan of NR V2X for RF aspects was agreed [1]. According to the work plan, the following aspects will be discussed:
· Discussion

· Discussion on adjacent channel co-existence scenarios aspects

· NR V2X sidelink operation with legacy systems at licensed spectrum 

· Further discussion for adjacent channel coexistence scenarios & detail simulation parameters at both ITS spectrum and licensed bands
· General impact to introduce NR V2X UE RF requirements
· Agreement

· Detailed adjacent channel coexistence simulation assumptions and parameters
· Agreed the principle for introducing NR V2X RF requirements
In RAN4 #91, [4] was submitted to discuss the general impact to introduce NR V2X UE RF requirements. In our paper, we provide our views on core transmitter and receiver requirements for NR V2X UE. However, [4] was not treated and this paper is a resubmission.
2. Discussion
Assuming most of the RF devices for LTE V2X can be reused for NR V2X in FR1; LTE V2X RF requirements can be a starting point before the study of NR V2X FR1 requirements. The following sub-sections focuses on the discussion of the impact to transmitter and receiver requirements for NR V2X UE.
2.1. Impact to transmitter requirements for NR V2X UE
Transmit power
Power Class
The maximum output power can be 23dBm for NR sidelink only and NR Uu only, respectively. However, from the scope for RAN4 work [2], concurrent LTE sidelink and NR sidelink operations on the same device and LTE/NR sidelink with LTE/NR Uu on the same device are supported in NR V2X, therefore some additional RF switches in the transmitter may be needed for accommodating these operations, while the power tolerance may need re-evaluation.
Proposal 1: PC3 is used as the default power class for NR sidelink and NR V2X Uu interface.
Proposal 2: For concurrent LTE sidelink and NR sidelink operation and LTE/NR sidelink with LTE/NR Uu operation, PC3 is used and the power tolerance can be further studied.

As for introducing PC2 for NR V2X, we have following considerations:

For LTE V2X, PC2 is introduced for transmit diversity scheme, and PC2 related RF requirements are well defined. For performance improvement of NR V2X, PC2 and transmit diversity scheme are suggested. PC2 may also be beneficial for the concurrent operation in possible scenarios like vehicles platooning, extended sensors, advanced driving and remote driving. However, the motivation for introducing PC2 for NR V2X and its impact on related UE product also need to be further studied.
Proposal 3: Whether to introduce PC2 and transmit diversity scheme for NR V2X needs discussion in RAN4. 
MPR/A-MPR
For NR V2X UE, MPR should base on the modulation and RB allocations in sidelink, and A-MPR should be set according to the coexistence study. MPR and A-MPR study can be discussed after the operating bands and channel bandwidths for NR V2X are determined.
Proposal 4: MPR/A-MPR can be studied after the operating bands and channel bandwidths for NR V2X are determined.
Output power dynamics
Both minimum output power and transmit OFF power for NR SA can be reused for NR V2X since there is no other considerations for these requirements.

However, switching time needs careful evaluation for TDM concurrent operation. To be more specific, RAN4 needs to study the following cases (‘(’ represents ‘switching to in TDM operation’):
LTE sidelink(NR sidelink; NR sidelink(LTE sidelink

LTE sidelink( NR Uu; NR Uu(LTE sidelink (LTE sidelink and NR Uu are in different bands)
NR sidelink(NR Uu; NR Uu(NR sidelink (NR sidelink and NR Uu are in different bands)
Proposal 5: RAN4 needs to study the switching time and on/off time mask of the following cases (‘(’ represents ‘switching to in TDM operation’):

LTE sidelink(NR sidelink; NR sidelink(LTE sidelink

LTE sidelink( NR Uu; NR Uu(LTE sidelink (LTE sidelink and NR Uu are in different bands)

NR sidelink(NR Uu; NR Uu(NR sidelink (NR sidelink and NR Uu are in different bands)
Transmit signal quality
Frequency error requirements for FR1 and FR2 are already defined in last meeting and a reply LS was sent to RAN1.
IBE tightening problem was also discussed and no consensus was reached in last meeting. 
Output RF spectrum emissions 

Similar to MPR/A-MPR, the study of output RF spectrum emissions requirements can be deferred until operating bands and coexistence study are completed. There is a possibility that output spectrum emissions requirement is not affected unless additional ITS regulatory requirements for new ITS bands are introduced for NR V2X.
2.2. Impact to receiver requirements for NR V2X UE
For the receiver requirements, relaxation for REFSENS can be considered for concurrent receiving LTE sidelink and NR sidelink, LTE/NR sidelink and NR Uu.
For maximum input level requirement, RAN4 may need some revaluations for NR V2X.
ACS requirements will be FFS until RAN4 finishes the coexistence study for NR V2X.
Other receiver requirements for NR SA can be reused for NR V2X.
Proposal 6: For the receiver requirements, REFSENS, Maximum Input Level and ACS may need re-evaluation and other requirements may have no impact.
2.3. Other considerations

In last meeting, we suggested RAN4 study the FR2 bands for NR V2X. However, the discussion on FR2 was deferred in April meeting. For FR2 operating bands, we can wait for the reply LS from 5GAA. As for FR2 RF requirements for NR V2X, vehicular UE RF requirements have been defined in TS38.101-2 and power class 2 is specified based on this type UE. We can use vehicular UE RF requirements for NR V2X FR2 sidelink.
Proposal 7: Vehicular UE RF requirements for FR2 defined in TS38.101-2 can be used for NR V2X FR2 sidelink.
3.  Conclusion
This contribution initially discusses UE RF requirements for introducing NR V2X. The following observations and proposals were made:
Proposal 1: PC3 is used as the default power class for NR sidelink and NR V2X Uu interface.
Proposal 2: For concurrent LTE sidelink and NR sidelink operation and LTE/NR sidelink with LTE/NR Uu operation, PC3 is used and the power tolerance can be further studied.

Proposal 3: Whether to introduce PC2 and transmit diversity scheme for NR V2X needs discussion in RAN4. 
Proposal 4: MPR/A-MPR can be studied after the operating bands and channel bandwidths for NR V2X are determined.
Proposal 5: RAN4 needs to study the switching time and on/off time mask of the following cases(‘(’ represents ‘switching to in TDM operation’):

LTE sidelink(NR sidelink ;NR sidelink(LTE sidelink

LTE sidelink( NR Uu; NR Uu(LTE sidelink (LTE sidelink and NR Uu are in different bands)

NR sidelink(NR Uu; NR Uu(NR sidelink(NR sidelink and NR Uu are in different bands)
Proposal 6: For the receiver requirements, REFSENS, Maximum Input Level and ACS may need re-evaluation and other requirements may have no impact.
Proposal 7: Vehicular UE RF requirements for FR2 defined in TS38.101-2 can be used for NR V2X FR2 sidelink.
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