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Introduction
In RAN4#101-e, we agreed to introduce two power class capabilities for single band and intra-band con-current band combination. An LS [1] was sent to RAN2 for signalling design to support these two capabilities. Further LS [2] related to issue was received from RAN2 for more information on NR V2X power class capability. In this contribution, we will further discuss the power class capability for NR V2X and provide a draft LS to RAN2.
Discussion
Answer to Question 1
RAN2 has received the LS [1] from RAN4 on signalling of PC2 V2X intra-band con-current operation. Besides the information in LS [1], RAN2 would like to ask for more information to complete the capability design.
1. [bookmark: _Hlk101271496][bookmark: _Hlk101262977]Is it possible that the intra-band concurrent power class is higher than the sidelink or Uu power class that the UE supports on the individual band of this band combination? If possible, whether the latter determines maximum TX power available in each band.
There is only one band combination for intra-band con-current operation, which is V2X_n79. The supported power class for this band combination is PC3 and PC2. For Uu band n79 or SL band n79, it can support PC2 and PC3 for the single band. The power class is summarized in Table 1.
Table 1. Power class for intra-band con-current band combination and for single band
	
	Intra-band con-current band combination
	Individual band for Uu
	Individual band for SL

	Operating band (combination)
	V2X_n79
	n79
	n79

	Power Class
	PC2, PC3
	PC2, PC3
	PC2, PC3


From our perspective, it is possible that the intra-band concurrent power class is higher than the sidelink or Uu power class. For example, PC2 can be supported as the power class for intra-band con-current operation, PC3 can be supported for each single Uu or SL band, or PC3 for Uu and PC2 for SL, or PC3 for SL and PC2 for Uu. 
[bookmark: _Hlk101271010][bookmark: _Hlk101271321]If the sum of maximum Tx power for Uu and SL doesn’t exceed the power class for intra-band con-current operation, the single band power class can determine maximum Tx power available in each band.
If the sum of maximum Tx power for Uu and SL exceeds the power class for intra-band con-current operation, Uu or SL needs to adjust the total power not to exceed the power class for intra-band con-current operation.
[bookmark: _Hlk101271552]For Question 1, the answer is:
Yes, it is possible. If the total maximum Tx power for Uu and SL doesn’t exceed the power class for intra-band con-current operation, the single band power class can determine maximum Tx power available in each band. If the total maximum Tx power for Uu and SL exceeds the power class for intra-band con-current operation, Uu or SL needs to adjust the total power not to exceed the power class for intra-band con-current operation.


Answer to Question 2
1. Is there a default power class for NR V2X power class? If yes, what is the default power class?
In the recently agreed formal CR [3], the power class for single band is defined as follows:
When NR V2X UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the allowed NR V2X UE maximum output power is specified in Table 6.2.1-1 in clause 6.2.1.
Single band power class for NR V2X is defined with NR in clause 6.2.1 in TS 38.101-1. There was Note 2 in Table 6.2.1-1:
‘NOTE 2:	Power class 3 is default power class unless otherwise stated.’ Therefore, for single band, there is default power class 3 for NR V2X.
[bookmark: _Hlk101261726]In the recently agreed formal CR [3], the power class for intra-band con-current combination was defined as follows:
Table 6.2E.1.2-2: NR V2X UE Power Class for intra-band con-current combination
	NR V2X con-current operating band Configuration
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	V2X_n79B
	
	
	26
	+2/-32
	23
	+2/-32
	
	

	NOTE 1:	The con-current band combinations are used for NR V2X Service.
NOTE 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance 
NOTE 3:	For intra-band con-current aggregation the maximum power requirement apply to the total transmitted power over all component carriers (per UE).
[bookmark: _GoBack]NOTE 4:  Power Class 3 is the default power class unless otherwise stated.


In Note 4, it is clear stated that PC3 is the default power for intra-band con-current combination.
[bookmark: _Hlk101271568]For Question 2, the answer is:
Yes, there is a default power class for NR V2X. Power class 3 is the default power class for single band and intra-band con-current band combination.
 Conclusion
This contribution discusses power class capability issue for NR V2X and provide our feedback to RAN2’s questions. The following answers to RAN2 are summarized as follows:
1. [bookmark: _Hlk101271984]Is it possible that the intra-band concurrent power class is higher than the sidelink or Uu power class that the UE supports on the individual band of this band combination? If possible, whether the latter determines maximum TX power available in each band.
For Question 1, the answer is:
Yes, it is possible. If the total maximum Tx power for Uu and SL doesn’t exceed the power class for intra-band con-current operation, the single band power class can determine maximum Tx power available in each band. If the total maximum Tx power for Uu and SL exceeds the power class for intra-band con-current operation, Uu or SL needs to adjust the total power not to exceed the power class for intra-band con-current operation.
2. Is there a default power class for NR V2X power class? If yes, what is the default power class?
For Question 2, the answer is:
Yes, there is a default power class for NR V2X. Power class 3 is the default power class for single band and intra-band con-current band combination.
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1. Overall Description
RAN4 thanks RAN1 for the LS on signalling of PC2 V2X intra-band concurrent operation. RAN4 would like to provide RAN2 the following information:
1. Is it possible that the intra-band concurrent power class is higher than the sidelink or Uu power class that the UE supports on the individual band of this band combination? If possible, whether the latter determines maximum TX power available in each band.
For Question 1, the answer is:
Yes, it is possible. If the total maximum Tx power for Uu and SL doesn’t exceed the power class for intra-band con-current operation, the single band power class can determine maximum Tx power available in each band. If the total maximum Tx power for Uu and SL exceeds the power class for intra-band con-current operation, Uu or SL needs to adjust the total power not to exceed the power class for intra-band con-current operation.
2. Is there a default power class for NR V2X power class? If yes, what is the default power class?
For Question 2, the answer is:
Yes, there is a default power class for NR V2X. Power class 3 is the default power class for single band and intra-band con-current band combination.


2. Actions:
To RAN2:
ACTION:    RAN2 is kindly asked to take the feedback into consideration.

3. Date of Next RAN4 Meetings:
TSG-RAN WG4 Meeting #104  	22 – 26 August, 2022, Toulouse, FR
TSG-RAN WG4 Meeting #104bis-e	10 – 19 October, 2022, Electronic Meeting 
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