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1. Introduction
In RAN4#90, RAN4 discussed the core RF requirements for this WI ENDC_1LTE_1NR_PC2. Some general principles were agreed in [1], and [2] is also quite inline. One of the key issues left is emission control for TDD EN-DC HPUE. 
In this contribution, we provide our views on how to set by means of MaxUplinkDutyCycle.
2. Discussion
2.1.  MaxUplinkDutyCycle for TDD EN-DC HPUE
SAR problem is initially discussed for TDD EN-DC HPUE in RAN4#90. MaxUplinkDutyCycle is continue to be the key method to do emission control. 

For EN-DC that supports simultaneous Tx/Rx such as certain inter-band case, a number of papers have proposed to use some kind of weighting method to have a total dutycycle for EN-DC. Among which UE reporting its maxUplinkDutyCycle per LTE configuration and per band combination for NSA HPUE operation is proposed as an optional UE capability in [3]. This could be a viable solution and here we further analysis.
Firstly, we support the assumption that the SAR effects are the same between LTE and NR, since antenna implementations are similar. The duty cycle for LTE can be calculated based on the specific UL/DL configurations. Based on the principle of total uplink duty cycle for EN-DC high power class should not exceed 50%. This restrictions can be expressed as: 
PLTE*DLTE+PNR*DNR≤PEN-DC*Dtotal
Based on previous principle, it can be calculate the default maxUplinkDutyCycle for the specific LTE UL/DL configuration as Table 1.
Table: Default NR maxUplinkDutyCycle Calculation

	LTE UL/DL Configuration
(Duty cycle)
	0
(60%)
	1
(40%)
	2
(20%)
	3
(30%)
	4
(20%)
	5
(10%)
	6
(50%)

	Default NR maxUplinkDutyCycle

(10% as granularity)
	40%
	60%
	80%
	70%
	80%
	90%
	50%


Based on the previous analysis, the following proposal is provided:
Proposal 1: An optional UE capability for UE reporting its NR maxUplinkDutyCycle could be reported per LTE UL/DL configuration. If the maxUplinkDutyCycle is not reported, the default maxUplinkDutyCycle can be used based on the certain LTE UL/DL configuration as Table 1.
2.2. Release independent of a EN-DC configuration for PC2
From the WID, release independent would be considered for Power Class 2 TDD EN-DC configuration. However, although bands and band combinations are usually release independent to earlier releases, capability can not be release independent by RAN2 to earlier releases. So if in the future this configuration would be used for Rel15, the optional maxUplinkDutyCycle capability reporting would also need to be introduced into Rel-15 before it could be used. The capability currently already defined for SA case would not be identified by Rel-15 LTE network thus not operational for EN-DC.
Another choice is just use the default maxUplinkDutyCycle defined in Table 1 as a threshold for which high power is allowed, this static approach would not need any reporting, which scheme is similar to LTE.
Observation 1: For Rel-15, the optional maxUplinkDutyCycle capability reporting would also need to be introduced into Rel-15 before it could be used for EN-DC. The capability currently already defined for SA case would not be identified by Rel-15 LTE network thus not operational for EN-DC.

Observation 2: Without introducing new capability reporting, the Power class 2 can still be release independent to Rel-15 by abiding by default maxUplinkDutyCycle defined in the spec, which scheme is similar to LTE.

3.  Conclusion
This contribution discusses SAR problem for TDD EN-DC HPUE. The following observations and proposals are made:
Table: Default NR maxUplinkDutyCycle Calculation

	LTE UL/DL Configuration
(Duty cycle)
	0
(60%)
	1
(40%)
	2
(20%)
	3
(30%)
	4
(20%)
	5
(10%)
	6
(50%)

	Default NR maxUplinkDutyCycle

(10% as granularity)
	40%
	60%
	80%
	70%
	80%
	90%
	50%


Proposal 1: An optional UE capability for UE reporting its NR maxUplinkDutyCycle could be reported per LTE UL/DL configuration. If the maxUplinkDutyCycle is not reported, the default maxUplinkDutyCycle can be used based on the certain LTE UL/DL configuration as Table 1.
Observation 1: For Rel-15, the optional maxUplinkDutyCycle capability reporting would also need to be introduced into Rel-15 before it could be used for EN-DC. The capability currently already defined for SA case would not be identified by Rel-15 LTE network thus not operational for EN-DC.

Observation 2: Without introducing new capability reporting, the Power class 2 can still be release independent to Rel-15 by abiding by default maxUplinkDutyCycle defined in the spec, which scheme is similar to LTE.
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