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1	Introduction
In the agreed WF for improving A-MPR [2], companies were encouraged to study several mechanisms, including the following:
· New Capabilities signaling that allow UE to signal support for high PA linearity, and high antenna isolation, with new specifications for A-MPR allowances based on those.
This submission discussed some of the potential advantage to adding new capabilities signalling.

2	Discussions
Analysis of the A-MPR required to manage IM3s for intra-band EN-DC has shown that the amount the backoff required to ensure emissions compliance is a complicated function of many variable.  Key architectural factors include:
· Isolation between the Tx antennas used for LTE and NR.
· Insertion losses, between the PAs and the antenna connectors
· PA Power Tracking mode (APT/ET)
· PA bias tuning (e.g. ACLR)
With conservative assumptions for all of these factors, the required power backoff can be quite large, as realized in the Rel-15 A-MPR definition for B41/n41 EN-DC A-MPR, which allows up to 16 dB of backoff.  But with a performance optimized design, it is also possible to design UEs that require little or no backoff.   This has been realized in UEs nearing launch in Sprint’s network, several of which require no backoff at all for managing IMD between transmissions.  
This wide range in potential A-MPR backoff may make it difficult for eNB/gNB to make optimal scheduling and resource allocation decisions, and may make it difficult for network operators to optimize parameters such as handover thresholds.  Decisions based on the worst possible cases may not be able take advantage of the performance available in more optimized designs.  Conversely, decisions based on more optimized designs may lead to performance problems with UEs which require backoff closer to that allowed by Rel-15 specs.
[bookmark: _GoBack]Observation: The wide range in allowed A-MPR backoff makes optimization by eNB/gNB and network more difficult.
On solution to this problem would be to base the backoff allowances on less conservative assumptions.  This would result in smaller backoff allowances, and thus a smaller range between the maximum allowance and 0 backoff.     This might well be acceptable for operators looking for good performance on their networks.  But it would also reduce the freedom of UE designers by effectively requiring better performance for intra-band EN-DC, and potentially requiring compromises to other aspects of design.
One way to resolve the tension between the two goals of 1) well defined performance, and 2) design freedom for UE designers, is to introduce capabilities signaling so that UEs can inform the network of their performance capabilities.  UEs that have been optimized for intra-band EN-DC for a particular band could signal appropriate capabilities.   The A-MPR definition could consider these capabilities in the determination of the allowed backoff, with UEs signaling higher performance having lower backoff allowances.   UEs which did not signal these capabilities would be assumed to require larger backoff allowances.
Proposal 1: Introduce Capabilities signaling to Rel-16, allowing UEs to indicate to network if they have architectures supporting better intra-band EN-DC A-MPR performance

Reviewing the list of factors contributing to the required backoff amounts, one clearly important factor is the antenna isolation.   Higher isolation leads to lower reverse interference entering each Tx chain, and directly and linearly decreases the power of the resulting IMD products and the backoff required to manage them.   
Proposal 2: Include Tx Antenna Isolation in the set of Capabilities to be signaled.

The remaining 3 factors on the list have more complex interactions, but the essential aspect of the Tx chain to which they all pertain is linearity.   Depending on these and other factors, some Tx chain implementation may be quite linear, even when approaching full power for the Power Class.  Other Tx chains may be operating in compression at significantly lower powers.  Knowledge of how linear the Tx chains are can be useful in several aspects of determining the required power backoff, particularly in “power trading” to determine the required NR backoff given an LTE Tx power.
UEs which do not signal high linearity may require a general non-optimized power trading rule, such as the current Rel-15 “Ericsson approach” which maintains a ceiling of total linear power.  But UEs signaling high linearity may be able to support more optimized power trading rules than UEs which do not support high linearity, such as 1:2 power trading.   High linearity UEs may also require smaller backoff allowances.
Proposal 3: Include High Linearity in the set of Capabilities to be signaled.

For both of these proposed capabilities, the details of the criteria for signaling them, and their treatment in the A-MPR definition can be determined in subsequent meetings.  Additional capabilities may also be considered if they can be shown to be useful.


3	Conclusions 

Observation: The wide range in allowed A-MPR backoff makes optimization by eNB/gNB and network more difficult.
Proposal 1: Introduce Capabilities signaling to Rel-16, allowing UEs to indicate to network if they have architectures supporting better intra-band EN-DC A-MPR performance
Proposal 2: Include Tx Antenna Isolation in the set of Capabilities to be signaled.
Proposal 3: Include High Linearity in the set of Capabilities to be signaled.
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