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1	Introduction
At RAN4#90bis the use of UE capabilities for distinguishing between different levels of A-MPR was discussed [1]. It was suggested that rather than creating new capability signalling, the existing MPR/A-MPR versioning method be used instead. This contribution looks at how MPR/A-MPR versioning could be used. 
2	Discussions
Several possible techniques have been discussed to improve the A-MPR for B41/n41 EN-DC. Broadly, these changes to A-MPR can be categorized into two categories: changes to assumptions for UE Tx chain and antennas (hardware), and optimizations to the mechanics of the A-MPR definition (software).
Hardware
RAN4 has discussed improvements to RF hardware architecture assumptions including the isolation between the Tx antennas.  Changes to the assumptions for PA biasing and power management and resulting changes to PA linearity have also been discussed [1][13]. Both these changes would directly result in decreased physical IMD emission power and thus reduce the A-MPR required to manage it.
The idea of 1:2, 2:1 power trade-off between LTE and NR has been discussed several times [2][3][4][5][6][7][8].  The applicability of this power trading is also dependent on linearity and calibration of the PAs.
The feedback was that signaling these aspects of UE hardware capabilities might be complicated and it was unclear how this information would be used. It was suggested that rather than introduce new capability signaling with unclear meaning, the existing modified MPR/A-MPR mechanism should be used.
Software
These changes do not reflect changes to the radio physics of the UE transmission, but rather a more optimized definition of the different conditions that can result in excessive IMD emissions, and the correspondingly different levels of power back-off that may be needed to manage them.  Use of these techniques will result in statistically lower average A-MPR levels across the domain of different allocations the UE may receive.  They also enable extra-standard features at the eNB/gNB, such as A-MPR-aware scheduling.
A-MPR curve selection based on RB allocations rather than only channel positions [10][11][12] has been proposed.
Adding a third curve to distinguish between R-IM3s that fall in the -25 dBm/MHz region and overlap with spectral regrowth, and R-IM3s that fall in the -25 dBm/MHz region but don’t overlap with the spectral regrowth region [9] has been discussed.
Several other techniques have also been discussed, including considering where R-IM3s fall entirely within a channel, and consideration of waveform difference between DFT and CP OFDM, 
Signaling
As mentioned above, it is important for the scheduler to know how much A-MPR a UE is allowed to take for a given allocation combination, so signaling is needed to communicate these changes in A-MPR definition, relative to the Rel-15 baseline.  The modifiedMPRbehavior field is defined as up to 8 bits per NR band.
One of these bits could be used to signal that a UE had hardware that could comply with emissions limits using reduced A-MPR allowances based on higher antenna isolation and improved linearity. Another bit could be used to signal that a UE supported the definition mechanisms of the A-MPR defined in Rel-16.  
This separation of hardware and software capabilities would allow UEs vendors freedom of implementation, while providing eNB/gNB with valuable information on the expected UE transmission power which can be used for optimized scheduling.  It would also provide operators and network planners with information critical to optimizing coverage.
Proposal: Use one bit of the n41 modifiedMPRbehavior field to indicate that a UE supports hardware-based A-MPR improvements from Release 16. Use a second bit of the n41 modifiedMPRbehavior field to indicate that a UE supports software-based A-MPR improvements from Release 16.
3	Conclusions 
Proposal: Use one bit of the n41 modifiedMPRbehavior field to indicate that a UE supports hardware-based A-MPR improvements from Release 16. Use a second bit of the n41 modifiedMPRbehavior field to indicate that a UE supports software-based A-MPR improvements from Release 16.
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