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1 Introduction

In RAN#89e meeting, the WI on power class 2 UE for NR inter-band CA and SUL configurations with 2 bands UL was agreed to be split into two separated WIDs, where the SAR WI [1] will be the revision of previous WI RP-201337 and capture SAR schemes for CA and SUL, the basket WI [2] will be a new WI and capture band-combination specific requirements for CA shifted or new proposed. This contribution will provide analysis on SAR issues for the SAR WI [1] based on the agreed WF [3] in the last RAN4 meeting.
2 Discussion
In the last meeting, how to meet SAR issue was extensively discussed, and agreements and the potential options were listed in the WF [3] as follow.
	Agreement on P-MPR solution:
· UE implementation based solution, i.e. P-MPR is always available as the baseline SAR solution for NR PC2 inter-band CA and SUL configurations
· Agreement on release independency:
· The requirements and SAR compliance mechanism for NR PC2 inter-band CA are release independent from Rel-15 based on the P-MPR solution.
· The SAR compliance mechanism for SUL configurations is release independent from Rel-15 based on the P-MPR solution.
WF on other SAR solutions
· Duty Cycle based solutions
· Option 1: Report the duty cycle capability per band combination (CTC, Intel, ZTE, Huawei, Apple)
· Main issue commented by companies：Unequal responses for the SAR effects in different band frequencies.
· Option 2: Report the duty cycle capabilities per band (CATT, Xiaomi, ZTE, OPPO, vivo, CMCC)
· Main issue commented by companies: Too many pairs of signalling's, more detailed signalling design and values need to be provided, especially for the reference band.
· Blind scheme solution (Ericsson, Verizon, T-Mobile USA)
· Further discussion on whether to consider (Scell) power dropping behavior due to power prioritization for UL CA and SUL configurations
· Other solutions/options are not precluded


In the last meeting, the P-MPR solution was agreed to be as based solution for NR PC2 inter-band CA and SUL configurations. However, as depicted in our contribution [4], P-MPR has impact on the UE configured maximum output power, in order to minimize that impact, other solutions such as the widely adopted Duty cycle based solutions could be as optional approach for PC2 NR inter-band CA UE meeting SAR issue. It is worth noting that even the Duty cycle based solutions is adopted by UE and network, it doesn’t mean P-MPR is not allowed at this case.
Observation 1: If dutycycle based solution is used, the P-MPR impact on UE configured maximum output power could be decrease.
Based on the above observation, the following proposal 1 is made.

Proposal 1: Besides the default solution, i.e. UE implementation based solution (P-MPR), the dutycycle based solution can be introduced as a capability for PC2 NR inter-band CA UE meeting SAR issue.
For dutycycle based solution, as stated in our contribution [5], there are three options as follow for inter-band CA case:
Option1: Report one total UL duty cycle capability

Option2a: Report UL duty cycle capabilities based on the fixed UL duty cycle in other band (reference band)
Option2b: Reporting a group of combined UL dutycycle capabilities
In [5], we suggest option 2a is used for inter-band CA case. For PC2 NUL+SUL, we think the similar approach shall be reused as much as possible by considering the similar UE implementation between inter-band CA case and different approach may increase the complexity of BS scheduling. Therefore, option 2a is also proposed for PC2 SUL case. The next question is which band can be as reference band. As under SUL band combinations, the UE is not expected to transmit simultaneously on SUL and NUL. And maximum dutycycle is already there for NUL. For simplify, we suggest NUL band as reference band and report UL duty cycle capabilities based on the duty cycle in NUL band. How many reference points are used can be FFS together with inter-band CA case.
Proposal 2: For PC2 SUL case, it is proposed to report UL duty cycle capabilities based on the duty cycle in NUL band and how many reference points are used can be FFS.
1 Conclusion

In this paper, we give the further analysis based on the WF in the last meeting and make the following observations and proposals:
Observation 1: If dutycycle based solution is used, the P-MPR impact on UE configured maximum output power could be decrease.

Proposal 1: Besides the default solution, i.e. UE implementation based solution (P-MPR), the dutycycle based solution can be introduced as a capability for PC2 NR inter-band CA UE meeting SAR issue.
Proposal 2: For PC2 SUL case, it is proposed to report UL duty cycle capabilities based on the duty cycle in NUL band and how many reference points are used can be FFS.
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