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Introduction
One of the challenges for UE support of higher transmit power classes is the compliance with SAR.  Recognizing that UE-based approaches based on P-MPR are always available, the investigation of network-based approaches to assist the UE in meeting SAR have also been extensively discussed.  The conventional network-based approach for SA TDD and TDD-TDD EN-DC has been to leverage the inherent uplink restriction imposed by the TDD duty cycle.  However, for FDD-TDD EN-DC, other approaches have been studied during the course of the study item [1].  This contribution discusses how the approaches based on feedback of UE capability and in the absence of UE reporting, network configuration can be combined into a cohesive solution.
Discussion
At the conclusion of the study item, the so-called “scheme 2” UE capability reporting solution was identified to facilitate UE SAR compliance for PC2 FDD-TDD EN-DC.  Scheme 2 consists of a UE capability report on its upper limit of UL duty cycle for the NR TDD carrier for a fixed (set of two) LTE FDD uplink duty cycle assuming full power transmission on the LTE cell group.  The expectation is that the basestation will schedule uplink grants to the UE according to this reported capability; in the event that the basestation schedule uplink grants in excess of the reported capability, the UE will fallback to PC3.  At the same time, another scheme by which the network permanently reduces maximum allowed transmit power on the LTE CG to reserve power for the NR CG was also identified.  In this scheme the power on the NR CG can be further increased by taking advantage of the SAR headroom offered by a configured uplink duty cycle on the NR CG by virtue of its TDD operation.  
In the remainder of the paper, these two schemes are referred to as “feedback-based” and “blind”.  The first scheme denoted as “feedback-based” takes advantage of UE capability reporting so the basestation has a priori knowledge to optimize scheduling for the UE, while the second scheme does not require or utilize any UE feedback so the basestation does not have a priori knowledge but must schedule blindly relying only on its own knowledge of its PLTE imposed power cap and NR configured uplink duty cycle.  
It is well understood that any system with more information, i.e., feedback-based, compared to a system with less information, i.e., blind, has the potential to perform better.  Of course, whether performance gain is actually realized depends on whether the information is correct, timely, and used appropriately, but the potential is there.  In this case, the following disadvantages of the “blind” scheme are listed
1. LTE power is permanently reduced so the EN-DC coverage is permanently sacrificed, even for the slots in which no NR uplink is actually scheduled.
2. Configured uplink duty cycle for NR TDD is used to scale the output power.  The configured uplink duty cycle is used as a cap on , but if not all available uplink slots are actually scheduled for the UE, available power is left unused.  
3. The basestation does not have any knowledge about the capability of the UE.  It doesn’t know if the UE is a handset, tablet, or other form factor.  It doesn’t know if the UE has a superior SAR budget by design and what the antennas are available on the UE, which communication systems are sharing the same antenna, etc.  These are factors that can influence the SAR capability of the device and are only known by the UE.  If not reported via SAR capability to the basestation, the basestation scheduler can only make a general assumption about the UE and treat all UE’s in the cell identically as such.  
For these reasons, a feedback-based scheme is preferred.  
Proposal 1:  The “scheme 2” feedback-based method is preferred to enable the potential for higher performance for PC2 FDD-TDD EN-DC networks.
However, in the event that the feedback-based scheme is not available, a default behavior should be defined and here, at least some aspects of the blind scheme can be considered.  What is being discussed here is the expected behavior and associated requirements in the event that the UE does not signal a SAR capability report.  In this case, the basestation does not have the information to make optimal scheduling decisions.  For PC2 SA NR TDD, the maximum output power requirements in 38.101-1 states
-	if the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
…
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
while for PC2 TDD-TDD EN-DC, the maximum output power requirement in 38.101-3 states
–	if the field of UE capability maxUplinkDutyCycle-EN-DC is absent and the percentage of NR uplink symbols transmitted in a certain evaluation period is larger than 30% (The exact evaluation period is no less than one radio frame); or
	…
· shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
In other words, when the capability report is not sent by the UE, the network must assume a fixed scheduling restriction (50% for SA, 30% for TDD-TDD NSA).  If the basestation does not abide by this assumed scheduling restriction, the UE shall fall back to PC3.  This is essentially a “blind” scheme in the event that the UE does not send its capability report.
This can be adopted to the FDD-TDD situation as follows 
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Figure 1.  Power class and configured power decision tree
In effect, this proposal incorporates both the “feedback-based” and “blind” schemes.  When feedback is available, i.e., the UE signals a capability, the feedback-based scheme is used since it is preferred, but when feedback is not available, i.e., not capability is signaled, the blind scheme is used.  In this case, the blind scheme is more complex than has been specified in the past for SA and for TDD-TDD EN-DC by modifying the  according to configured EN-DC parameters.  However, one drawback of this blind scheme is that it relies on configured parameters, i.e., P_LTE and configured TDD duty cycle, to modify .  While configured parameters can serve as a bound, it is the actual transmitted power and transmitted duty cycle, not the configured values, that determine the SAR margin.  The SA and TDD-TDD blind schemes rely on actual transmitted symbols; i.e., “the percentage of uplink symbols transmitted in a certain evaluation period”.
Proposal 2:  The “scheme 2” feedback-based scheme shall be used if the UE signals a capability.  If no capability is signaled, then a blind scheme can be used.  The scheme to modify based on network configured parameters is one such blind scheme that can be considered.  Another blind scheme based on actual transmitted symbols similar to SA and TDD-TDD EN-DC can also be considered.
Conclusion
This contribution discusses two schemes for facilitating SAR compliance by the UE.  A feedback-based scheme whereby the UE signals its capability to the network provides the potential for greatest performance and optimal network scheduling subject to the known restrictions of the UE.  Therefore, this is the preferred scheme.  However, in the event that the UE does not provide this capability, network scheduling must be based on a relatively blind scheme where the network must infer UE capability as best as possible.  Among the blind schemes there is also discussion on whether network scheduling should be based on configured parameters which the UE must follow or whether UE power class fallback should be allowed based on actual transmitted symbols similar to SA and TDD-TDD EN-DC.  In either case, the paper proposes how the feedback and blind schemes can be integrated together.  The proposals in this contribution are reiterated
Proposal 1:  The “scheme 2” feedback-based method is preferred to enable the potential for higher performance for PC2 FDD-TDD EN-DC networks.
Proposal 2:  The “scheme 2” feedback-based scheme shall be used if the UE signals a capability.  If no capability is signaled, then a blind scheme can be used.  The scheme to modify based on network configured parameters is one such blind scheme that can be considered.  Another blind scheme based on actual transmitted symbols similar to SA and TDD-TDD EN-DC can also be considered.
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