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1 Introduction
In the last meeting, WF[1] was approved on PC2 EN-DC TDD-TDD. New UE capability on NR maxUplinkDutyCycle capability with per band combination manner was agreed as network solution. Meanwhile, UE based solution or combined solution is not precluded.
This paper provides analysis on PC2 EN-DC TDD-TDD SAR.
2 Discussion
2.1 maxUplinkDutyCycle for single carrier
For NR single carrier, maxUplinkDutyCycle is introduced as per Band UE capability to ensure compliance with applicable electromagnetic energy absorption requirement. The UE capability is defined as {60%, 70%, 80%,90%, 100%} with 50% default value. And ΔPPowerClass is defined as 3dB when the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evalutation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle as defined in TS 38.331. It means PC2 UE fall back to PC3 once the above condition is satisfied. For some scenarios, PMPR can be still used by the UE even though ΔPPowerClass=3dB.

In our understanding, PC2 UE may not always need to reduce 3dB power when percentage of uplink symbols transmitted in a certain evaluation period is larger than UE capability. We can simply construct a scenario that when ΔPPowerClass=3dB is used, the maximum output power would be 23dBm with PMPR=0dB, but UE actually can transmit 24dBm with ΔPPowerClass=0dB and max(MPR+AMPR, PMPR)=2dB. This enforcement on power class fall back(PC2->PC3) have limitation on the UE which can transmit higher power even it can satisfy emission or SAR requirements.
In RAN4 #88bis meeting, [2] propose to define MPR 3dB higher for such scenario, then UE can use MPR to decide how much power it can transmit. The solution effectively increase PC2 UE uplink performance, it do not preclude UE to use 3dB fall back. So it is called that UE may fall back to PC3. During that meeting, companies have concern that MPR requirements has been completed and it will have impact on bunch of RF requirement definition. 
We agree it is a little bit late to redefine bunch of core RF requirements. To solve such problem, we propose to define ΔPPowerClass as a range of [0, 3] dB. Since ΔPPowerClass is calculated and set by UE side, UE can choose which ΔPPowerClass shall be used within the defined range when uplink duty cycle condition is satisfied.

Proposal 1: RAN4 shall define ΔPPowerClass with range of [0, 3]dB the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evalutation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle as defined in TS 38.331.

In TS 38.306, NR maxUplinkDutyCycle capability is defined only for PC2 UE. In our understanding, the UE capability is derived when UE transmits the maximum output power (26dBm), the percentage of UL transmission can be higher when UE transmits power lower than the maximum output power. Even though, network may not ensure the uplink duty cycle UE indicates, it shall be clarified in RAN4 spec.
Proposal 2: RAN4 shall clarify that the percentage of UL transmission can be higher when UE transmits power lower than the maximum output power.
We have an accompany CR in [2].
2.2 TDD-TDD EN-DC PC2
In the WF[1], new UE capability is defined as NR maxUplinkDutyCycle corresponding to LTE UL/DL configuration as per band combination. The combined UE capability is actually per LTE UL/DL configuration and the default value table actually the same for each LTE UL/DL configurations, the information is redundant. We don’t see the impact on NR side for different LTE UL/DL configuration. So we propose to define one overall UE capability on PC2 TDD-TDD EN-DC maxUplinkDutyCycle. 
Proposal 2: Define one overall UE capability on maxUplinkDutyCycle for PC2 TDD-TDD EN-DC.
UE based solution or combined solution is also raised in the WF while the content is FFS. For PC2 EN-DC combinations, the power management procedure for SAR issue is similar as for single carrier if new signaling is introduced. Several events could trigger the adoption of PMPR:

· Proximity detection

· The percentage of UL transmission exceeds UE capability

· Co-working with other communication mode, e.g. WiFi, Bluetooth

· PHR is small 

PMPR generally will not adopted when only one of the events happened. More than 2 events happened simultaneously will trigger PMPR adoption.
Additionally, PMPR is calculated in the Pcmax equation separately for LTE and NR in the current spec, we think PMPR on each side may be different considering different antenna selection status. The general principle for UE to manage SAR issue need to take UL performance into consideration in advance.
The overall capability is also derived when both LTE and NR transmit the maximum output power(it is decided by Pcmax,EUTRA and PCmax,NR defined in TS38.101-3 6.2B.4), the percentage of UL transmission on each side also can be higher when UE transmits power which is lower than maximum output power on each side. Whether UE can be scheduled with higher UL duty cycle can be determined by PHR or other indication.
Proposal 3: RAN4 shall clarify that the percentage of UL transmission can be higher when UE transmits power lower than the maximum output power on LTE and/or NR side for PC2 TDD-TDD EN-DC.
During the last meeting, we still see contributions proposing ΔPPowerClass,EN-DC when the percentage of UL transmission is larger than UE capability. Similar as for single carrier, ΔPPowerClass,EN-DC also can be defined within a range of [0, 3] dB. 

Proposal 4: ΔPPowerClass,ENDC shall be defined with range of [0, 3]dB if RAN4 decides to define ΔPPowerClass,ENDC for the condition that the percentage of UL transmission is larger than UE capability.
3 Conclusion

In this contribution we discussed on the PC2 TDD-TDD EN-DC SAR, according to the analysis, we have the following proposals:
Proposal 1: RAN4 shall define ΔPPowerClass with range of [0, 3]dB the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evalutation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle as defined in TS 38.331.

Proposal 2: RAN4 shall clarify that the percentage of UL transmission can be higher when UE transmits power lower than the maximum output power.
Proposal 3: RAN4 shall clarify that the percentage of UL transmission can be higher when UE transmits power lower than the maximum output power on LTE and/or NR side for PC2 TDD-TDD EN-DC.
Proposal 4: ΔPPowerClass,ENDC shall be defined with range of [0, 3]dB if RAN4 decides to define ΔPPowerClass,ENDC for the condition that the percentage of UL transmission is larger than UE capability.
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