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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




In the last meeting, there are some preliminary discussions. This contribution gives some further 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 related Tx requirements.
RF architecture
In the last meeting, the reference RF architecture to derive Tx requirements was discussed and the following WF was approved.

	-  Option 1: (Xiaomi, Samsung, Huawei)

Architecture

Description

Indicated capability

Support UL MIMO

Applicable cases

Note

#1

2x26 dBm PA + 2 LO with 100MHz BW

dualPA-Architecture

No

C/NC CA

No Frequency Separation limitation

#2

2x26 dBm PA + 1 LO with 200MHz BW

TxD

Yes

C/NC CA

Frequency Separation ≤ 200MHz

For NC CA, FFS whether BW Gap size＜CC1 +CC2 CBW

NOTE: support UL MIMO here doesn’t mean UE has to support the feature, it depends on UE capability reporting
Option 2: (Apple, vivo, Skyworks, Meta)

Architecture

Description

Indicated capability

Support UL MIMO

Applicable cases

Note

#1

2x26 dBm PA + 2 LO with 100MHz BW

dualPA-Architecture

No

NC CA

No Frequency Separation limitation

#2

2x26 dBm PA + 1 LO with 200MHz BW

TxD

Yes

Contiguous CA

Way forward: 
Both options are considered for next meeting discussion, FFS on down selection of UE architectures

Prioritize UL contiguous CA


From the WF, the difference between option 1 and option 2 is that whether consider both architecture #1 and #2 or only consider one architecture to derive the Tx requirements. From our perspective, as Architecture#1 and #2 are both feasible implementation for UE supporting PC1.5 for both intra-band CA and intra-band contiguous CA, the two architecture shall be considered. This is also aligned with existing PC2 case in current spec.

However, it is also ok to only consider architecture #2 to derive the MPR requirements if the architecture is the worst case in term of MPR requirements. For intra-band no-contiguous CA, architecture #2 has a restriction in terms of allowed separation BW and gap, there are some cases that architecture #2 is not feasible. However, for some cases, it is still feasible.
Proposal 1: Both Architectures could be considered when deriving MPR requirement for intra-band UL CA. it shall be studied whether one set of requirement can be used for both architectures.
SAR issue
In the last meeting, some companies proposed not to consider further duty-cycle capability reporting for PC1.5 as they think the duty-cycle approach are not used in the field at present. From our perspective, duty-cycle capability is an optional feature which means whether UE uses this feature or not depends on UE implementation. Moreover, it can be expected that the capability for single carrier case, i.e. maxUplinkDutyCycle-PC2-FR1, maxUplinkDutyCycle-PC1dot5-MPE-FR1 could be reused for PC1.5 case. In other words, the capability is already there and there would no new capability introduced.
Observation 1: the capability for single carrier case, i.e. maxUplinkDutyCycle-PC2-FR1, maxUplinkDutyCycle-PC1dot5-MPE-FR1 could be reused for PC1.5 case. In other words, the capability is already there and there would no new capability introduced for PC1.5 case.

Based on the above observation, we think it is not reasonable to preclude the duty-cycle approach for PC1.5 case. Therefore, 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 2: 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: Both Architectures could be considered when deriving MPR requirement for intra-band UL CA. it shall be studied whether one set of requirement can be used for both architectures.
Observation 1: the capability for single carrier case, i.e. maxUplinkDutyCycle-PC2-FR1, maxUplinkDutyCycle-PC1dot5-MPE-FR1 could be reused for PC1.5 case. In other words, the capability is already there and there would no new capability introduced for PC1.5 case.
Proposal 2: 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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