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Introduction
[bookmark: _Hlk134696308]In the last meeting, we had very efficient discussions on SL con-current operation and the agreements were captured in [1]. The TP [2] on con-current operation on Uu and sidelink was approved. However, we still didn’t reach consensus on the maximum output power class and configured transmitted power for inter-band con-current operation. In this contribution, we further discuss the remaining Tx issues for inter-band con-current operation.
Discussion
[bookmark: _Hlk110692848][bookmark: _Hlk110697904][bookmark: _Hlk134720615]For the maximum output power issue, the options are listed as follows:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1-1-1: MOP for Uu@Licensed and SL@Un-licensed
Proposals: 
· Option 1: Defines MOP per UE as the total transmitted power from each operating band
· Option 2: Define MOP per each operating band in Rel-18 
WF: 
· Further discuss this issue with Issue 1-1-2 as a whole package in the next meeting.
For SL-unlicensed band, the typical maximum output power is Power Class 5, i.e., 20dBm. For licensed band, the default power class is Power class 3, i.e. 23dBm. If we go with Option 1, then the total transmitted power would be 24.77dBm (20dBm+23dBm), which is not aligned with the existing power class for con-current option. 
In the last meeting, some company suggested to define PC3 for the total power class for inter-band con-current operation. However, it will have a restriction on Uu power and it reduces the performance of Uu interface. Firstly, Uu and SL-U will likely to have separate modems, and Uu doesn’t know the power for SL-u and the reverse is also true. It is hard to do power sharing for Uu and SL-U if a total power class is defined for inter-band con-current operation. Secondly, if there is no power sharing mechanism for Uu and SL-U, the maximum output power will be 20dBm for Uu just for the total power will not exceed PC3(23dBm). In that case we believe it will degrade the performance of Uu, which is not wanted.
Some company also mentioned SAR issues for inter-band con-current operation in the last meeting. Actually, we didn’t consider SAR issue in Rel-16 NR V2X or Rel-17 Sidelink enhancement. The targeted UE is vehicular UE in earlier releases, which is not attached to human organs like handheld UE, in this case SAR issue wasn’t considered in earlier releases. However, it was mentioned that SAR issues need to be considered for handheld UE supporting SL inter-band con-current operation in Rel-18. We are not sure if we are on the same page for the necessity of discussing SAR issues. Even with SAR issues considered, it is not necessary to define a total power class for meeting SAR. We believe P-MPR can always work to meet the SAR requirements.
From our perspective, the easy way is to go with Option 2. For each band in con-current operation, the power class for this band applies.
In earlier releases, we had the similar discussion for V2X con-current operation. The power class for V2X inter-band con-current operation was defined as Table 6.2E.1.2-1 in TS 38.101-1. It can be observed that there was no total power class for con-current operation, and the power class for each operating band apply. In Rel-18, we can follow the same method. 
Table 6.2E.1.2-1: Power Class for NR V2X inter-band con-current combination (two bands)
	NR V2X con-current operating band Configuration
	NR band
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	V2X_n1A-n47A

	n1
	
	
	
	
	23
	±2
	
	

	
	n47
	
	
	
	
	23
	+2/-3
	
	

	V2X_n5A-n47A

	n5
	
	
	
	
	23
	±2
	
	

	
	n47
	
	
	
	
	23
	+2/-3
	
	

	V2X_n8A-n47A

	n8
	
	
	
	
	23
	±2
	
	

	
	n47
	
	
	
	
	23
	+2/-3
	
	

	Other band combinations are deleted

	NOTE 1:	For the con-current band combinations, the simultaneous transmission and reception of sidelink and Uu interfaces can be supported while operation is agnostic of the service used on each interface.
NOTE 2:	PPowerClass is the maximum  output power specified without taking into account the tolerance for each operating band.
NOTE 3:	For inter-band con-current operation, the aggregation power apply to the total transmitted power over all component carriers (per UE).
NOTE 4:	4 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB


[bookmark: _Hlk142401338]Proposal 1: Define MOP per each operating band in Rel-18 for Uu@Licensed and SL@Un-licensed con-current operation.
For Pcmax issue, there were three options for Uu and SL con-current operations.
1-1-2: Configured transmitted power for Uu@Licensed and SL@Un-licensed
Proposals: 
· Option 1: Apply the principle of the configured transmitted power of NR inter-band CA for the total UE configured maximum output power PCMAX (p,q) in a slot p of NR uplink carrier and a slot q of NR sidelink 
· PCMAX_L (p,q) =  MIN {10log10 [pCMAX_L,c,NR (p)+ pCMAX_L,c,SL (q)], PPowerClass_CA, PEMAX,CA}
· PCMAX_H (p,q) = MIN {10 log10 [pCMAX_H,c,NR (p) + pCMAX_H,c,SL (q)], PPowerClass_CA, PEMAX,CA}
· Option 2: Consider the maximum total transmit power (e.g., PEMAX,con-current) 
· Option 3: Follow the same approach as Rel-17 inter-band concurrent operation
WF: 
· Further discuss this issue in the next meeting.
For Option 1, the principle of Pcmax for inter-band CA is not suitable for con-current operation. Firstly, there was no power class for con-current operation as analyzed in maximum output power issue, which is a different situation with inter-band CA. Secondly, it is not likely to have an item as PEMAX, con-current as PEMAX, CA. For PEMAX,CA, it is the value indicated by p-NR-FR1 or by p-UE-FR1 whichever is the smallest if both are present, which applies to uplink CA. However, for con-current operation, there is no IEs for this PEMAX, con-current. More importantly, for con-current operation, it involves both sidelink and Uu with two different RATs, which is quite independent with each other. It is not reasonable to have total power restriction as PEMAX,con-current as NR uplink CA did. Thus, Option 2 is not preferred by us. For inter-band con-current operation, it is not newly introduced in Rel-18. Actually, there were multiple similar con-current band combinations introduced in Rel-17. We don’t see the need to redefine the Pcmax for inter-band con-current operation in Rel-18. 
Proposal 2: For Pcmax in Rel-18 con-current operation, follow the same approach as Rel-17 inter-band concurrent operation.
 Conclusion
This contribution discusses maximum output power and Pcmax issue for Uu@Licensed and SL@Un-licensed con-current operation. The following proposals are made:
Proposal 1: Define MOP per each operating band in Rel-18 for Uu@Licensed and SL@Un-licensed con-current operation.
Proposal 2: For Pcmax in Rel-18 con-current operation, follow the same approach as Rel-17 inter-band concurrent operation.
References
[bookmark: _Hlk110758207][1] R4-2314738, WF on NR_SL_enh2_UERF_part2, LGE, RAN4#108.
[2] R4-2312262, TP to TR on con-current operation on Uu and sidelink, LGE, RAN4#108.
3GPP
