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Background
The HPUE power class signaling issue has been discussed in RAN4#98-bis-e and a WF [1] has been agreed as to further study the PC2 signaling necessity. In this paper, we give further discussion on this issue as combining more scenarios.
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The WF agreement of V2X PC2 power class capability has been captured as below. As during the 2nd round discussion, it seems that most companies that have shared their view support option 1 as only define power class capability for PC2.
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The power class capability signaling captured in TS 38.306 is a per band capability signaling as shown below. In other words, the power class is band specific. Coming back to the V2X UE, the power class signaling need to be discussed with different scenarios.
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Also in the WF [1], the PC2 V2X scenarios with priority have been agreed as below. 
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In the following sessions we give discussion on current power class signaling design and further discuss if new design is needed for V2X PC2 case by case.
1, Single band + Single antenna: Single 26dBm architecture
	For this PC2 scenario, current power class capability design is enough to cover. As the UE report the per band power class using ue-PowerClass to indicate PC2 in the specific band.
Observation 1: For single band and single antenna case, no new capability design for PC2 V2X is needed.
2, Single band + Multi antenna: TXD, SL-MIMO
	This scenario is still single band case. Basically, as discussed in our previous meeting paper [2], the LTE V2X has defined specific PC2 for SL TXD. Considering that current main forum is also discussing the TXD signalling starting from release 16 and a LS has sent to RAN2 informing the signalling design in [3]. A per band capability for TXD will be introduced for FR1 starting from Rel-16 as captured below:
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	In this case, although RAN2 hasn’t defined the per band capability for TXD yet, we believe this per band signalling is suitable for the single band V2X TXD scenario hence no new signalling as LTE SL TXD should be defined.
 Observation 2: For single band and multi antenna, no new capability design for PC2 V2X TXD is needed.
3, Inter-band concurrent operation
	For Inter-band combination, current NR design is as following as captured from TS 38.306. It can be seen that this is a per band combination capability. Besides the IE powerclass, there is still per band capability as ue-PowerClass to indicate the power class in each specific band. 
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	To this extend, current power class capability design for band combination is enough of inter-band concurrent operation, as each band will report its individual supported power class and a combined power class for the band combination will be also reported.
Observation 3: For inter-band concurrent operation case, no new capability design for PC2 V2X is needed.
4, Intra-band con-current operation
	For intra-band con-current operation, as the ue-powerclass is per band reporting, so within the same band, only one power class will be reported. However, as per current design of MR-DC band combination report, the power class for each part should be reported separately. Which means for intra-band concurrent operation, the power class for NR and NR sidelink should be reported separately. Considering there exists separate RF chain architecture for FDM intra-band concurrent operation, the separate power class report is needed. Possible power class for each interface and a “combined power class” for the specific band is listed below in table 1. To this extend, separate power class signalling for each interface is needed.
Table 1 Possible power class for each interface and “combined power class”
	Uu interface power class 
	PC5 interface power class
	Possible Per band power class

	PC3
	PC3
	PC2/PC3

	PC3
	PC2
	PC2/PC3

	PC2
	PC3
	PC2/PC3

	PC2
	PC2
	PC2/PC1.5


Observation 4: For intra-band concurrent operation, power class signalling for each interface is needed.
The PC2 scenarios and corresponding potential new PC2 capability design is concluded as below table 2.
Table 2 PC2 scenarios and capability signaling design
	Scenario#
	Scenario description
	PC2 capability design

	1
	Single band + Single antenna: Single 26dBm architecture
	No new PC2 capability is needed for V2X. 

	2
	Single band + Multi antenna: TXD, SL-MIMO
	No new PC2 capability is needed for V2X.

	3
	Inter-band concurrent operation
	No new PC2 capability is needed for V2X.  

	4
	Intra-band con-current operation
	Power class signaling for each interface is needed.


Proposal 1: It is proposed to define power class signalling for intra-band concurrent operation.
Proposal 2: For other scenario of PC2 V2X, no new PC2 capability signalling is needed.
Proposal 3: Send an LS to RAN2 to inform the capability design request.
Conclusions
In this contribution, we give discussion on remaining issue on V2X HPUE signaling and the observations are shown as below：
Observation 1: For single band and single antenna case, no new capability design for PC2 V2X is needed.
Observation 2: For single band and multi antenna, no new capability design for PC2 V2X TXD is needed.
Observation 3: For inter-band concurrent operation case, no new capability design for PC2 V2X is needed.
Observation 4: For intra-band concurrent operation, power class signalling for each interface is needed.
Proposal 1: It is proposed to define power class signalling for intra-band concurrent operation.
Proposal 2: For other scenario of PC2 V2X, no new PC2 capability signalling is needed.
Proposal 3: Send an LS to RAN2 to inform the capability design request.
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* Issue 1-2: Claritication ot PC2 V2X operation scenarios

» Scenarios and priority

Single band + Single antenna: Single 26dBm architecture (1% priority)
Single band + Multi antenna: TXD, SL-MIMO (15t priority)

Inter-band concurrent operation (2" priority)

Intra-band con-current operation (2" priority)

. WF
- Agree with the scenarios and priorities.

- The study of intra and inter-band concurrent operation also depends on the
band combinations requested by operators.
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1. Overall Description: -

RAN4 has agreed to introduce a new per-band capability signaling in Rel-16 for FR1 UEs supporting
transparent TxD. «

RAN4 would also like to ask RAN2 to enable release-independent support of this new capability from Rel-15
for PC2, if possible.
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combination. If the field is absent, the UE supports the default . If this

s higher than the power class that the UE supports on the individual
bands of this band combination (ve-PowerClass in BandNR), the latter determines
maximum TX power available in each band. The UE sets the power class
parameter only in band combinations that are applicable as specified in TS 38.101-
1[2] and TS 38.101-3 [4]. This capability is not applicable to IAB-MT. »
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* Issue 1-1: NR V2X PC2 power class capability

* Options:
* OP1: Define power class capability for PC2
* OP2: Define power class capability for both PC3 and PC2
* OP3: No need to define new power class capability for NR-V2X
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- FFS based on further views captured in 2" round summary
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