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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 TDD intra-band UL contiguous and non-contiguous CA. The details can be found in the below.
	· Power class 1.5 (PC1.5) UE for NR TDD intra-band UL contiguous and non-contiguous CA with 2Tx

· Specify the requirements for intra-band UL contiguous CA with or without UL-MIMO

· Example band combinations: 

· CA_n41C, CA_n78C, CA_n77C, CA_n79C for intra-band uplink contiguous CA configurations

· Focus on the maximum output power (MOP), MPR/A-MPR requirements, SAR solution

· Specify the requirements for intra-band UL non-contiguous CA without UL-MIMO

· Example band combinations: 

· CA_n78(2A), CA_n77(2A) for intra-band uplink non-contiguous CA configurations

· Focus on the maximum output power (MOP), MPR/A-MPR requirements, SAR solution

· NOTE: leave the other band combination specific requirements to the corresponding Rel-19 basket WIs




This contribution gives some initial discussion on this topic.
2 Discussion
For TDD intra-band contiguous or no-contiguous CA, the same UL-DL configuration for CC is assumed. Thus, there is no required changes on Rx requirements for the existing spec since all Rx requirements would not be impacted by the Uplink under TDD operation. In this regard, the main work of this objective is on how to define Tx requirements.
RF architecture
As discussed for PC2 intra-band CA, the RF architecture should be discussed first because different architecture may lead to different Tx requirement.
For PC1.5, if only 2Tx is considered, the only possible PA configuration is PC2+PC2.To support PC2, there are two possible UE implementations for PC2 architecture assumed. One is PC2 with 100MHz CBW which is the popular implementation, the other is PC2 with 200MHz CBW. Therefore, the possible RF architecture for PC2.5 intra-band CA could be shown in table 2.
Table 1, the possible RF architecture for PC1.5 intra-band CA

	Architecture
	Discription
	Applicability of UL MIMO 

	#1
	2x26dBm PA+2LO with 100MHz BW
	Not supported

	#2
	2x26dBm PA+1LO with 200MHz BW
	supported


For RF architecture#1, as two LOs are needed, UL MIMO could not be supported by this architecture.
Proposal 1: Two RF architectures as shown in table 1 could be considered when developing Tx requirements for both PC1.5 intra-band contiguous CA and non-contiguous CA. For intra-band contiguous CA with UL MIMO, the RF architecture #1 is considered.
MOP requirement

Regarding MOP, the requirement needs to be evaluated is the tolerance. In Current spec, the tolerance for both PC2 intra-band contiguous CA and no-contiguous CA is +2/-3 for Band n41, n78 and n77. For PC1.5, there is no reason to tighten this requirement.
Proposal 2: the tolerance +2/-3 could as baseline for PC1.5 intra-band CA in Band n41,n77,n78 and n79
SAR issue
During the discussion of SAR mitigation on PC2 intra-band CA, as same UL/DL configuration and synchronized condition was assumed, therefore the conclusion is that the same mechanism for single carrier for PC2 could be reused. the following was the agreements:
· P-MPR is available for the UE for SAR mitigation method
· Duty cycle based SAR solution:  Reuse the capability for single carrier case, i.e. maxUplinkDutyCycle-PC2-FR1.
· Fallback behavior:  same fallback behavior as single carrier PC2. i.e. fallback to the corresponding PC3 intra-band non-contiguous CA in case of the dutycycle condition is not met.
For PC1.5 intra-band CA, the similar approach could be adopted. Which means we can reuse the same mechanism for single carrier for PC1.5. Take above agreements as a reference, it is proposed the following agreements could be achieved for PC1.5 intra-band CA
· P-MPR is available for the UE for SAR mitigation method
· Duty cycle based SAR solution:  Reuse the capability for single carrier case, i.e. maxUplinkDutyCycle-PC2-FR1, maxUplinkDutyCycle-PC1dot5-MPE-FR1
· Fallback behavior:  same fallback behavior as single carrier PC1.5. i.e. fallback to the corresponding PC3 or PC2 intra-band non-contiguous CA in case of the dutycycle condition is not met.
Proposal 3: To mitigate the SAR issue, the following is proposed for PC1.5 intra-band CA.
· P-MPR is available for the UE for SAR mitigation method
· Duty cycle based SAR solution:  Reuse the capability for single carrier case, i.e. maxUplinkDutyCycle-PC2-FR1, maxUplinkDutyCycle-PC1dot5-MPE-FR1
· Fallback behavior:  same fallback behavior as single carrier PC1.5. i.e. fallback to the corresponding PC3 or PC2 intra-band non-contiguous CA in case of the dutycycle condition is not met.
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: Two RF architectures as shown in table 1 could be considered when developing Tx requirements for both PC1.5 intra-band contiguous CA and non-contiguous CA. For intra-band contiguous CA with UL MIMO, the RF architecture #1 is considered.

Table 1, the possible RF architecture for PC1.5 intra-band CA

	Architecture
	Discription
	Applicability of UL MIMO 

	#1
	2x26dBm PA+2LO with 100MHz BW
	Not supported

	#2
	2x26dBm PA+1LO with 200MHz BW
	supported


Proposal 2: the tolerance +2/-3 could as baseline for PC1.5 intra-band CA in Band n41,n77,n78 and n79.

Proposal 3: To mitigate the SAR issue, the following is proposed for PC1.5 intra-band CA.

· P-MPR is available for the UE for SAR mitigation method
· Duty cycle based SAR solution:  Reuse the capability for single carrier case, i.e. maxUplinkDutyCycle-PC2-FR1, maxUplinkDutyCycle-PC1dot5-MPE-FR1
· Fallback behavior:  same fallback behavior as single carrier PC1.5. i.e. fallback to the corresponding PC3 or PC2 intra-band non-contiguous CA in case of the dutycycle condition is not met.
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