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1 Introduction
In RAN4 #92bis meeting, some topics of Tx switching between two uplink carriers was not discussed due to time issue, and it was captured in the WF [5] that these topics will be continue discussed. This paper continue discuss the following issues in [1].

· Issue #8: Power class clarification and reporting impact if consider PC2 in NR TDD 2UL carrier

· Issue #9: SAR solutions if consider PC2 in NR TDD 2UL carrier

· Issue #10: Release independent possibility

2 Discussion
2.1 Power class clarification
In revised WID [2], two cases were defined as table 1 and UE will switch transmission between case1 and case2. The Tx here means Tx chain which makes the case1 actually can be 1 transmission on carrier 1 together with or without 1 transmission on carrier 2. Then we can further divide case1 to case1A and case1B as table 2.
Table 1: Definition of case1 and case2
	Case 1 
	1 Tx on carrier1 and 1 Tx on carrier2

	Case 2 
	0 Tx on carrier1 and 2 Tx on carrier2 


Table 2: Definition of case1A and case1B

	Case 1A
	1 Transmission on carrier1 and 0 Transmission on carrier2

	Case 1B
	1 Transmission on carrier1 and 1 Transmission on carrier2

	Case 2 
	0 Tx on carrier1 and 2 Tx on carrier2


Observation 1: Case1 could be divided into Case1A (1 transmission on carrier1 and 0 transmission on carrier2) and Case1B (1 transmission on carrier1 and 0 transmission on carrier2) considering whether there is transmission on carrier2.
In the initial discussion paper [3], it seems that PC2 in case2 is also an interested operation mode. For case1A, PC3 is assumed here. For case 1B, PC2 and PC3 are both possible considering the NSA FDD+TDD HPUE is ongoing. This makes case1A/1B and case2 may have following power class combinations in Table 3.

Table 3: Case1 and case2 power class combinations
	Case 1A power class
	Case 2 power class

	PC3
	PC3

	PC3
	PC2

	Case 1B power class
	Case 2 power class

	PC3
	PC3

	PC3
	PC2

	PC2
	PC3

	PC2
	PC2


When case1 and case2 are different power class and working in TDD mode, it will lead to the issue#8, i.e. how to handle the UE power class reporting?
Observation 2: UE might be in different power class capabilities when case1A/1B and case2 are working in TDD mode and power class reporting needs to be clarified.
For the SUL band combination scenario, UE will report the SUL band power class and normal band power class separately and no total power class for the SUL band combination. Hence, for case1A+case2, there is no power class switching problem. For case1B+case2, the power class in carrier 2 might be keep changing.

Observation 3: Case1A and Case2 switching transmission has no impact on power class reporting under SUL+Normal band combination scenario.

Observation 4: Power class of carrier2 could be different for Case1B and Case2 switching transmission under SUL+Normal band combination scenario.

For EN-DC and NR CA, only total power class is defined. How to interpret this power class with the changing power capabilities in time may need clarification. Whether BS will face problem without the knowledge of power capability in each branch? In previous EN-DC power class discussion paper [4], the 23+26 power class ambiguity issue was raised and there is opinion of introducing new power class reporting for LTE and NR separately. If problems are justified, separate power class reporting may be one of the solutions to solve the ambiguity.
Observation 5: For EN-DC and NR CA, the PC3 and PC2 switched transmission may face problem in power class reporting due to only 1 total power class is reported currently.
Observation 6: If problems are justified with 1 total power class reported, new separate power class reporting for each branch may be one of the solutions to solve the ambiguity.
Proposal 1: Study whether there is problem for EN-DC, NR CA and SUL when power class are changing during the Case1A/1B and case2 switching transmission.
2.2 SAR solutions
In Rel-15, HPUEs SAR solutions has been discussed and specified in the RAN4 spec without considering another carrier is transmitting in DL slots. For example, in NR SA HPUE, the maxUplinkdutycycle capability was introduced to restrict UL scheduling time durations. Now if there is another carrier still transmitting when it should be silent then the original SAR solutions cannot be reused.
However, in Rel-16 LTE TDD+NR TDD HPUE and LTE FDD+NR TDD HPUE items, the maxUplinkdutycycle-EN-DC capability was reported based on the SAR margins in LTE branch. Potentially case1A+case2 can use similar logic to define the maxUplinkdutycycle in NR PC2 carrier, however, for case1B+case2 further studies are needed considering the carrer2 power class changing problem.
Observation 7: The framework of Rel-16 NSA HPUE SAR solutions potentially can be reused for case1A+case2, however, for case1B+case2 further studies are needed.
Proposal 2: Study the SAR solutions when HPUE is desired in this feature, and use the NSA HPUE SAR framework as a starting point.
2.3 Release independent
Although release independent has not been discussed up to now, this might become one of the controversial topic in the future.
From new signalling design perspective, section 2.1 discussed about the power class reporting and if new separate power class signalling was deemed to be necessary in the end then how to accommodate this in Rel-15 need to be considered. Section 2.2 also discussed new signalling to solve SAR issue which might also be another issue need to be thought about. And it is foreseen new signalling for the switching time will be introduced in Rel-16, how to make it work in Rel-15 could be one problem.
All those new signalling have RAN2 impact, and backword compatibility needs further study if release independent is desired.
Observation 8: New signalling might be introduced in Rel-16 to solve the power class ambiguity, SAR, switching time, etc. RAN2 signalling backword compatibility need to be studied if release independent is desired.
Proposal 3: Study RAN2 signalling backword compatibility caused by power class ambiguity, SAR, switching time, etc. if release independent is desired.
3 Conclusion
This paper discussed the three issues which were brought out in last RAN4 meeting and give our views on the power class reporting, SAR solutions, and the release independent. And give following observations and proposals.
· Power class clarification:
Observation 1: Case1 could be divided into Case1A (1 transmission on carrier1 and 0 transmission on carrier2) and Case1B (1 transmission on carrier1 and 0 transmission on carrier2) considering whether there is transmission on carrier2.
Observation 2: UE might be in different power class capabilities when case1A/1B and case2 are working in TDD mode and power class reporting needs to be clarified.
Observation 3: Case1A and Case2 switching transmission has no impact on power class reporting under SUL+Normal band combination scenario.

Observation 4: Power class of carrier2 could be different for Case1B and Case2 switching transmission under SUL+Normal band combination scenario.

Observation 5: For EN-DC and NR CA, the PC3 and PC2 switched transmission may face problem in power class reporting due to only 1 total power class is reported currently.

Observation 6: If problems are justified with 1 total power class reported, new separate power class reporting for each branch may be one of the solutions to solve the ambiguity.

Proposal 1: Study whether there is problem for EN-DC, NR CA and SUL when power class are changing during the Case1A/1B and case2 switching transmission.
· SAR solutions
Observation 7: The framework of Rel-16 NSA HPUE SAR solutions potentially can be reused for case1A+case2, however, for case1B+case2 further studies are needed.

Proposal 2: Study the SAR solutions when HPUE is desired in this feature, and use the NSA HPUE SAR framework as a starting point.
· Release independent
Observation 8: New signalling might be introduced in Rel-16 to solve the power class ambiguity, SAR, switching time, etc. RAN2 signalling backword compatibility need to be studied if release independent is desired.

Proposal 3: Study RAN2 signalling backword compatibility caused by power class ambiguity, SAR, switching time, etc. if release independent is desired.
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