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1. Introduction
In RAN4#90bis, discussion on TDD EN-DC HPUE is mainly focused on how to control the SAR emission. A WF [1] has been approved in which agreements are reached that introducing a new signalling which indicates that the NR maxUplinkDutyCycle capability corresponds to LTE UL/DL configuration and specific band combination. Still there is some FFS for the UE behaviour if NR maxUplinkDutyCycle capability is used for PC2 inter-band EN-DC.
In this paper, we further discuss the NR maxUplinkDutyCycle capability for TDD EN-DC HPUE and related UE and network behaviour.
2. Discussion
2.1.  Some clarifications
In last meeting, some companies confused NR maxUplinkDutyCycle capability for TDD EN-DC HPUE with the capability for NR SA HPUE. Actually these two capability are different. For the former, this capability is for NR NSA and only identified by the LTE, and this capability is per LTE UL/DL configuration and per band combination. The value range of default NR maxUplinkDutyCycle for PC2 inter-band EN-DC is from [20]% to 100% with 10% as granularity in Table 1. For the latter, this capability is for NR SA and only identified by the gNB. It is irrelevant to LTE UL/DL configuration and the default value is 50%.
Table 1. The value range of default NR maxUplinkDutyCycle for PC2 inter-band EN-DC 
	LTE UL/DL Configuration
(Uplink duty cycle)
	0
(60%)
	1
(40%)
	2
(20%)
	3
(30%)
	4
(20%)
	5
(10%)
	6
(50%)

	Default value for NR maxUplinkDutyCycle
(10% as granularity)
	[40]%
	[60]%
	[80]%
	[70]%
	[80]%
	[90]%
	[50]%


Observation 1: NR maxUplinkDutyCycle capability for TDD EN-DC HPUE is of much difference to the capability for NR SA HPUE.
Also, some companies are confused about the default maxUplinkDutyCycle value for TDD EN-DC HPUE. This value is actually calculated based on the specific LTE UL/DL configuration and the total power restriction. If the actual NR uplink duty cycle does not exceed the default maxUplinkDutyCycle, then the emission will not likely to violate the regulatory requirements.
Observation 2: The default maxUplinkDutyCycle for PC2 inter-band EN-DC is a default threshold to make the emission not violate the regulatory requirements.
For UE supporting this capability, the reported maxUplinkDutyCycle can be any value which is dependent on UE capability. The reported value can be higher or lower than the default maxUplinkDutyCycle, or equal to the default one.
Observation 3: For UE supporting this UE capability, the reported maxUplinkDutyCycle can be any value which is dependent on UE capability.
2.2. The optional capability
Since the NR maxUplinkDutyCycle capability for TDD EN-DC HPUE is optional, UE may support this capability or not. For UE supporting this capability, UE has to report its maxUplinkDutyCycle. We clarify the possible cases as following:
Case A: UE supporting the capability and reporting its maxUplinkDutyCycle to the network
· The reported value is larger than the default for a certain LTE UL/DL configuration
· The reported value is less than or equal to the default for a certain LTE UL/DL configuration
Case B: UE not supporting this capability 
For case A UE, since the reported maxUplinkDutyCycle can be any value. If the network schedule the NR uplink duty cycle not to exceed the reported the maxUplinkDutyCycle, the SAR emissions can be more easily controlled to a satisfied range. However, if the network scheduling does not consider the reported maxUplinkDutyCycle and exceeding it, there is higher likelihood UE would need power backoff in order to meet the regulatory problem.
Proposal 1: For UE supporting maxUplinkDutyCycle capability, in order to control the SAR emissions for PC2 inter-band EN-DC, UE may need power backoff to meet regulatory requirement if the network scheduling exceeds the reported maxUplinkDutyCycle.
For case B UE, default NR maxUplinkDutyCycle value is based on specific LTE UL/DL configuration. If the network scheduling exceeds the default maxUplinkDutyCycle, there is higher likelihood UE would need power back off in order to meet the regulatory requirement.
Proposal 2: For UE not supporting maxUplinkDutyCycle capability, if the network scheduling exceeds the default value, UE may need power back off in order to meet the regulatory requirement.
3. Conclusion
This contribution further discusses maxUplinkDutyCycle capability and the related UE behaviour and network scheduling. The following observations and proposals are made:
Observation 1: NR maxUplinkDutyCycle capability for TDD EN-DC HPUE is of much difference to the capability for NR SA HPUE.

Observation 2: The default maxUplinkDutyCycle for PC2 inter-band EN-DC is a default threshold to make the emission not violate the regulatory requirements.

Observation 3: For UE supporting this UE capability, the reported maxUplinkDutyCycle can be any value which is dependent on UE capability.
Proposal 1: For UE supporting maxUplinkDutyCycle capability, in order to control the SAR emissions for PC2 inter-band EN-DC, UE may need power backoff to meet regulatory requirement if the network scheduling exceeds the reported maxUplinkDutyCycle.

Proposal 2: For UE not supporting maxUplinkDutyCycle capability, if the network scheduling exceeds the default value, UE may need power back off in order to meet the regulatory requirement.
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