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1
Introduction
The work item on Increasing UE power high limit for CA and DC enables a UE to indicate a capability to transmit a maximum output power higher than what the power class for a UL CA or DC configuration would have previously allowed.  In particular, for a UE supporting PC3 (23 dBm) in one band and PC2 (26 dBm) in another band, the carrier aggregation configuration may have been specified for PC2 (26 dBm).  In such an example, the maximum composite power from both transmitters would be limited to 26 dBm.  With this newly introduced Increased MOP capability, the UE is allowed to transmit at its maximum potential when simultaneously transmitting at maximum power on each carrier, in other words, the maximum allowed power is increased to 27.8 dBm for this example.  

2
Description
Higher maximum UE transmit power is nearly universally accepted as a desirable feature for cellular radio systems to enable greater range, capacity, and cell edge user throughput.  This can be seen by the introduction of PC2 (26 dBm) first in Rel-14 followed by PC1.5 (29 dBm) in Rel-16 along with the proliferation of operator requests for specification support of CA and DC combinations supporting these higher power classes.  At the same time, UE front-end architectures are evolving to include multiple transmit chains capable of operating simultaneously in time.  UL MIMO, UL CA, and transmit diversity are some of the recent developments where dual PA configurations are assumed in RAN4.  It is therefore beneficial to introduce methods to unlock the maximum transmit capability of multiple PA’s across different bands transmitting at the same time.  This work item has enabled the possibility for a UE supporting PC3 within an NR TDD or FDD band and supporting PC2 within a second NR TDD band to signal a [HigherPowerLimitCADC] capability whereby the maximum output power indicated by the power class of the CA or DC configuration can be exceeded.  

Using CA for illustration but without loss of generality to DC, this is achieved by replacing the PPowerClass,CA term in the expression for the upper and lower limits of the maximum configured output power.  Specifically, 

PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass.c/(MAX(mprc·∆mprc, a-mprc)·tC,c ·tIB,c·tRxSRS,c) , pPowerClass,c/pmprc], PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}


PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}
-
PPowerClass,CA is the maximum UE power specified in Table 6.2A.1.3-1 without taking into account the tolerance specified in the Table 6.2A.1.3-1; If the UE indicates [HigherPowerLimitCADC] for an eligible CA configuration as specified in Table 6.2A.1.3-1 and ΔPPowerClass, CA = 0, PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c.
From these equations, it can be seen that both the lower limit PCMAX_L and the upper limit PCMAX_H are increased by virtue of replacing the PPowerClass,CA term which appears in both lower and upper limits.  Raising the upper limit has the effect of allowing the UE to increase its maximum aggregated configured output power.  On the other hand, also raising the lower limit has the effect of ensuring that the UE will increase its maximum aggregated configured output power.  The agreement in the CR to raise both lower and upper limits somewhat reduces the flexibility for the UE, but the UE has the freedom to not signal the optional capability, increasing both limits facilitates testability of the feature and imbues meaning to the signaled capability, provides assurance that the UE can indeed raise its power when signaled, and reduces the uncertainty to the basestation by shrinking the difference between the upper and lower limits.
The scope of this work for Rel-17 as reflected in the agreed CR’s is limited to specific PC2 + PC3 power configurations as indicated by the UE’s reported power class, by [powerClassPerBand], or by the default power class specified in 38.101-1 for the band.  The scope does not include greater than two PA’s since three PA and higher configurations are not considered in RAN4 Rel-17 specifications.  This limitation in scope for Rel-17 then omits CA configurations with both intra-band CA in one band and inter-band CA with another band, for example.
Moreover, during the course of the work item, the impact of increasing MOP on MSD, MPR and A-MPR, and SAR mechanisms was also studied by companies.  It was found that specification changes were not needed for any of these within the context of this Rel-17 CR.  Rather the existing specifications for MSD, MPR and A-MPR, and SAR can still apply. Hence, these requirements have not been adjusted.
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