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1 Introduction

In RAN#103 plenary, a new WI [1] on UE RF enhancements for NR FR1/FR2 and EN-DC as one of RAN4 Rel-19 package was approved. In which one of the objectives is to define requirements for PC1.5 UE for two band NR inter-band uplink CA. The details can be found in the below.
	· PC1.5 UE for two band NR inter-band uplink CA with 2Tx and/or 3Tx for handheld and FWA, and PC1.5 and PC2 for two band EN-DC with 2Tx and/or 3Tx for handheld and FWA

· Focus on the SAR solution

· Enable power class 2 (PC2) and PC1.5 of two band inter-band uplink CA and EN-DC with 3Tx for handheld UE

· Identify and update the requirements if necessary

· Only PC3 is considered for LTE FDD in EN-DC 

· NOTE: leave the band combination specific requirements, e.g., MSD to the corresponding Rel-19 basket WIs

· Investigate and if feasible, support increasing UE transmission power limit up to the sum of maximum output power per band for NR inter-band uplink CA and EN-DC HPUE with the different existing power classes which have already been specified

· Introduce the signaling to support the above objectives, if needed.

· Consider release independency, if needed


This contribution gives some initial discussion on this topic.
2 Discussion
During the discussion on PC1.5 UE for two band NR inter-band uplink CA with 3Tx for FWA in Rel18, the following agreements were made for SAR mitigation in the WF [2].
	[image: image1.emf]Sub - topic   2 - 1 SAR   Issue  2 - 1 - 1 : PC1.5 inter - band CA SAR compliance   Agreement   online :       Option 1 is agree d , i.e.  0.5*  maxUplinkDutyCycle - interBandCA - PC2 - r17   is applied as the max Uplink duty  cycle that PC1.5 inter - band UL CA capability.   o   If the averaged percentage of uplink symbols is below  0.5*  maxUplinkDutyCycle - interBandC A - PC2 - r17  the requirements for PC1.5 applies;    o   If the averaged percentage of uplink symbols is larger than 0.5*  maxUplinkDutyCycle - interBandCA - PC2   but less than  maxUplinkDutyCycle - interBandCA - PC2 , the requirements for PC2  applies;    o   otherwise the requiremen ts of default power class apply.    o   If  maxUplinkDutyCycle - interBandCA - PC2   is absent, UE shall work on power class PC1.5  regardless of UL duty cycle and may use P - MPRc   as defined in 6.2.4 in TS 38.101 - 1 or other  means if necessary.  




Though in R18 only the PA configuration PC3+PC1.5 is considered for PC1.5 with 3Tx, but above agreements could be as an general approach for all 2 bands combination regardless of PC1.5 PA configuration as the dutycycle conditions and the definition of the average percentage of uplink symbols are applicable for all possible PA configurations. Therefore, the existing approach for PC1.5 with 3Tx could be reused for SAR mitigation PC1.5 UE for two band NR inter-band uplink CA with 2Tx and/or 3Tx for handheld and FWA.
Proposal 1: For PC1.5 UE for two band NR inter-band uplink CA with 2Tx and/or 3Tx, the existing SAR mitigation solution for PC1.5 with 3Tx in Ts 38.101-1 could be reused.
Regarding to two band EN-DC with 2Tx and/or 3Tx for handheld and FWA, currently only the SAR approach for PC2 with 2Tx and 3Tx is defined in Ts38.101-3. Thus the SAR solution for PC1.5 needs to be addressed further. 
A brief summary for the existing SAR solution for PC2 inter-band EN-DC with 2Tx and/or 3Tx are shown in the table 1. From the summary, it can be seen that for PC2 case, SAR solution is different based on different band combination type. i.e TDD+TDD case or FDD+TDD case. The similar approach could be also reused for PC1.5 case.
Table 1, the existing SAR solution for PC2 inter-band EN-DC with 2Tx and/or 3Tx
	TDD + TDD
	FDD + TDD

	maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16  or 30% (if capability is absent) as the max uplink dutycycle that PC2 inter-band CA case.

if DutycycleNR≤maxUplinkDutyCycle, the requirements for PC2 applies

otherwise the requirement for PC3 applies


	two capabilities maxUplinkDutyCycle-FDD-TDD-EN-DC1 and maxUplinkDutyCycle-FDD-TDD-EN-DC2 are introduced
if 40≤  DutycycleLTE≤ 70 and DutycycleNR≤maxUplinkDutyCycle-FDD-TDD-EN-DC1,
or

if  DutycycleLTE≤ 40 and DutycycleNR≤maxUplinkDutyCycle-FDD-TDD-EN-DC2, the requirements for PC2 applies

otherwise, the requirement for PC3 applies


From the summary, it can be seen that for PC2 case, SAR solution is different based on different band combination type. i.e TDD+TDD case or FDD+TDD case. Follow the similar approach, the following SAR solution in table 2 is proposed for PC1.5 inter-band EN-DC with 2Tx and 3Tx case.
Table 2, SAR solution proposed for PC1.5 inter-band EN-DC with 2Tx and 3Tx case 
	TDD + TDD
	FDD + TDD

	0.5*maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16  or 15% (if capability is absent) as the max uplink dutycycle that PC1.5 inter-band CA case.

if DutycycleNR≤0.5*maxUplinkDutyCycle, the requirements for PC1.5 applies

if  0.5*maxUplinkDutyCycle＜DutycycleNR≤*maxUplinkDutyCycle, the requirements for PC2 applies

otherwise the requirement for PC3 applies
	Reuse two capabilities maxUplinkDutyCycle-FDD-TDD-EN-DC1 and maxUplinkDutyCycle-FDD-TDD-EN-DC2 are introduced
if 40%≤  DutycycleLTE≤ 70% and DutycycleNR≤0.5*maxUplinkDutyCycle-FDD-TDD-EN-DC1,
or

if  DutycycleLTE≤ 40% and DutycycleNR≤0.5*maxUplinkDutyCycle-FDD-TDD-EN-DC2, the requirements for PC1.5 applies

if 40%≤  DutycycleLTE≤ 70% and 0.5*maxUplinkDutyCycle-FDD-TDD-EN-DC1＜DutycycleNR≤maxUplinkDutyCycle-FDD-TDD-EN-DC1,
or

if  DutycycleLTE≤ 40% and 0.5*maxUplinkDutyCycle-FDD-TDD-EN-DC2＜DutycycleNR≤maxUplinkDutyCycle-FDD-TDD-EN-DC2, the requirements for PC2 applies
otherwise, the requirement for PC3 applies


Proposal 2: the SAR solution in table 2 is proposed for PC1.5 inter-band EN-DC with 2Tx and 3Tx case.
3 Conclusion

In this paper, we give the initial analysis based on the objective listed in the WID and make the following proposals:
Proposal 1: For PC1.5 UE for two band NR inter-band uplink CA with 2Tx and/or 3Tx, the existing SAR mitigation solution for PC1.5 with 3Tx in Ts 38.101-1 could be reused.
Proposal 2: the SAR solution as follow is proposed for PC1.5 inter-band EN-DC with 2Tx and 3Tx case.
	TDD + TDD
	FDD + TDD

	0.5*maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16  or 15% (if capability is absent) as the max uplink dutycycle that PC1.5 inter-band CA case.

if DutycycleNR≤0.5*maxUplinkDutyCycle, the requirements for PC1.5 applies

if  0.5*maxUplinkDutyCycle＜DutycycleNR≤*maxUplinkDutyCycle, the requirements for PC2 applies

otherwise the requirement for PC3 applies
	Reuse two capabilities maxUplinkDutyCycle-FDD-TDD-EN-DC1 and maxUplinkDutyCycle-FDD-TDD-EN-DC2 are introduced
if 40%≤  DutycycleLTE≤ 70% and DutycycleNR≤0.5*maxUplinkDutyCycle-FDD-TDD-EN-DC1,
or

if  DutycycleLTE≤ 40% and DutycycleNR≤0.5*maxUplinkDutyCycle-FDD-TDD-EN-DC2, the requirements for PC1.5 applies

if 40%≤  DutycycleLTE≤ 70% and 0.5*maxUplinkDutyCycle-FDD-TDD-EN-DC1＜DutycycleNR≤maxUplinkDutyCycle-FDD-TDD-EN-DC1,
or

if  DutycycleLTE≤ 40% and 0.5*maxUplinkDutyCycle-FDD-TDD-EN-DC2＜DutycycleNR≤maxUplinkDutyCycle-FDD-TDD-EN-DC2, the requirements for PC2 applies
otherwise, the requirement for PC3 applies
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