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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The NR V2X UE may need to send both a PUCCH/ PUSCH for Uu and a SL PSCCH/PSSCH at the same time, and possibly with different numerologies. It is not clear if the minimum RF capability of the UE allows for this. If the NR V2X UE needs to transmit (receive) BSM messages also on LTE PC5 interface then would it require a separate RF capability for the same?
In short what is the NR V2X UE’s minimum RF capability?
2 Discussion
RAN1 contribution [1] describes the following three cases of RF capability for SL in the shared licensed carrier and dedicated NR carrier.
· Case 1: UL Tx and SL Tx share one Tx RF chain in a shared licensed carrier
· Case 2: UL Tx and SL Tx use separate Tx RF chain in a dedicated licensed carrier
· Case 3: UL Tx and SL Tx use separate Tx RF chain in different carrier.
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Figure 1: UL/ SL RF chains
So, from the minimum RF capability perspective, an NR V2X UE should be able to receive all relevant V2X transmission including those not being transmitted in its current active UL BWP. As the Rel. 15 NR UE is not required to support more than 1 current active UL BWP, a separate Rx chain to receive V2X transmission will be necessary.
However, from transmission perspective the UE may need to transmit only in the SL subframes (if UL and SL subframes are TDD multiplexed). A possible switching delay (to change BWP and/ or SCS) may ensure and is given by the Table 1 of [2] as follows:

	Frequency Range
	Scenario
	Type 1
Delay (us)
	Type 2
Delay (us)
	Comment

	1
	1
	600
	 2000
	

	
	2
	600
	 2000
	

	
	3
	600
	 2000
	

	
	4
	400
	950
	No delay required from the RF perspective

	2
	1
	600
	 2000
	

	
	2
	600
	 2000
	

	
	3
	600
	 2000
	

	
	4
	400
	950
	No delay required from the RF perspective



Since the Type 1 delays are shorter than the minimum latency requirement of 3 ms for advanced V2X applications, a simple TDD scheme between UL and SL subframes with only 1 Tx chain as the minimum UE requirement can suffice.
Finally, if the NR V2X minimum UE capability requires the UE to receive and transmit across both NR and LTE Uu/ PC5 interface then the UE may need further Tx/ Rx RF chain(s). So, as a baseline:
Proposal 1: Two Rx chains (for Uu and SL Rx) and one Tx chain (for both Uu and SL Tx) is regarded as the minimum UE capability for a NR V2X UE not required to Rx/ Tx LTE V2X in parallel.
Proposal 2: RAN2 clarify the NR V2X minimum UE RF capability with relevant groups when it is required to Rx/ Tx LTE V2X in parallel to NR V2X.
3 Conclusions
This document discussed the NR V2X UE’s minimum RF capability. Following observations and proposal are made:
Proposal 1: Two Rx chains (for Uu and SL Rx) and one Tx chain (for both Uu and SL Tx) is regarded as the minimum UE capability for a NR V2X UE not required to Rx/ Tx LTE V2X in parallel.
Proposal 2: RAN2 clarify the NR V2X minimum UE RF capability with relevant groups when it is required to Rx/ Tx LTE V2X in parallel to NR V2X.
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