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1 Background
In this contribution we discuss the virtues of introducing the DPC scheme (power-capability fallback reporting) and if this would disclose proprietary methods for exposure compliance.
2 Virtues of the DPC reporting
DPC reporting in the PHR was introduced for improving network scheduling by providing the network with the actual power-capability state of a UE. The ΔPPowerClass (DPC) in the PCMAX,f,c for a serving cell c and the ΔPPowerClass,CA in the PCMAX for a BC are set by a UE depending on the actual scheduled UL duty cycle in accordance with its reported UL duty cycle capabilities.   
The background to the reporting is that RAN4 was informed by RAN1 that [1]

RAN1 made the following agreement concerning enhancements to realize increasing UE power high limit for CA and DC.

	Agreements

For enhancements to realize increasing UE power high limit for CA and DC, RAN1 can study based on RAN4’s input
· Whether RAN1 enhancements to information exchange between UE and gNB are needed to improve scheduling and network performance when using higher power CA/DC.

· FFS how to realize such information exchange, e.g., signalling enhancement, and what is the spec impact.


PHR reporting of the UE power-capability state and aperiodic triggering by power-capability changes would indeed help the gNB to “improve scheduling and network performance”, scheduling according to the power-capability state without reporting misalignment and inaccuracy. Moreover, this would also circumvent some of the difficulties associated with duty-cycle reporting, the network is told when a power class is modified for SAR mitigation without limiting UE implementation to this end. 

We observe that
Observation 1: if DPC reporting is configured, the ΔPPowerClass (DPC) and ΔPPowerClass, CA (DPCBC) reporting are only triggered upon uplink duty cycle exceedance or upon return to the power class after the duty cycle exceedance, as specified in TS 38.101-1 and TS 38.101-3 in accordance with UL duty-cycle capabilities, but allegedly no UEs in the field provide these capabilities. UEs use P-MPR for managing excessive duty cycles.
Observation 2: making the optional DPC-reporting feature available also to UEs using P-MPR for managing excessive UL duty cycles would ensure the feature can be used for improving scheduling in the field based on the actual power capability for supporting UEs. 
Neither duty-cycle reporting for CA nor ‘P-bit’ indication provide sufficient information for improving scheduling. The averaging period for the duty cycle is unknown to the network, and the P-MPR indicated by the P-bit may also be used for other purposes such as proximity sensing and in case of “simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications”. The PCMAX,f,c reported in the PHR does indeed include the actual P-MPR if the P-bit is set, but this cannot be distinguished from other power backoffs like MPR and A-MPR that also depend on the actual power class.
3 Disclosing proprietary P-MPR algorithms?
The arguments against making the DPC reporting available also to UEs using P-MPR for managing excessive UL duty cycle as per the CR in [2] are that this would disclose proprietary algorithms for exposure compliance.
We assume that many algorithms for exposure compliance are based on the power levels at the antenna connectors, since the radiated power in a specific direction or transmitted into an object (in proximity) cannot be controlled. Presumably, the power limits for SAR compliance in a band would then be mapped by the OEM to actual conductive limits at the connector for FR1 and at the input of the antenna feeds for FR2, the same plane of reference as the PHR. The UE can then apply different power reductions per band to stay compliant with SAR limits.  
We then observe that the P-MPR applied for a band can be observed also without the DPC feature:
Observation 3: keeping all parameters of the PCMAX,f,c such as the MCS and PRB allocation (the MPR) constant in a supported band except the UL duty cycle, the changes of the reported PCMAX,f,c in the PHR would be due to P-MPR and thus disclose the band-specific P-MPR behavior. 
We remark that in the field, the PCMAX,f,c reported would also vary with the PRB allocation, MCS and the resulting MPR and additional front-end losses (ΔTIB,c and ∆TC,c), which is why the DPC is triggered due to UL scheduling only. 
We also observe that
Observation 4: DPC reporting in FR1 for UEs using P-MPR for managing excessive UL duty cycles is essentially the same as the P-MPR reporting specified for FR2.
4 Conclusions
We observe that
Observation 1: if DPC reporting is configured, the ΔPPowerClass (DPC) and ΔPPowerClass, CA (DPCBC) reporting are only triggered upon uplink duty cycle exceedance or upon return to the power class after the duty cycle exceedance, as specified in TS 38.101-1 and TS 38.101-3 in accordance with UL duty-cycle capabilities, but allegedly no UEs in the field provide these capabilities. UEs use P-MPR for managing excessive duty cycles.
Observation 2: making the optional DPC-reporting feature available also to UEs using P-MPR for managing excessive UL duty cycles would ensure the feature can be used for improving scheduling in the field based on the actual power capability for supporting UEs. 
We observe that the P-MPR applied for a band can be observed also without the DPC feature:

Observation 3: keeping all parameters of the PCMAX,f,c such as the MCS and PRB allocation (the MPR) constant in a supported band except the UL duty cycle, the changes of the reported PCMAX,f,c in the PHR would be due to P-MPR and thus disclose the band-specific P-MPR behavior. 
and

Observation 4: DPC reporting in FR1 for UEs using P-MPR for managing excessive UL duty cycles is essentially the same as the P-MPR reporting specified for FR2.
Hence the essential algorithms for exposure compliance would not be more exposed with DPC reporting.
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