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1. Introduction
In RAN4#88, we had a lot of discussions related to LTE and NR power sharing mechanism and LTE, NR and EN-DC PCmax definitions. The key issue is that NR is always aware in time of what is happening on the LTE side, while LTE can’t always know about NR power and allocation. In this contribution, we further discuss how to deal with A-MPR calculations in this context.
2. Discussion
2.1. Assumptions for A-MPR Calculations
Based on the RAN4#88 discussions power sharing and related LTE, NR and EN-DC PCmax definitions, a few assumptions can be derived for A-MPR calculations (especially for the Band 41 and 71 intra-band EN-DC cases).
First, LTE side cannot apply EN-DC A-MPR as it does not know in time the power level and allocation on the NR side. Also, power sharing rules result on power request should always being granted on the LTE side. 
· Stand-alone LTE A-MPR is applied on LTE side.
· It is to be noted that in [1] we have shown that for intra-band contiguous EN-DC, this is only valid for A-MPR related to out of band emissions, MPR/A-MPR related to SEM or ACLR mask is no longer valid.
Secondly, NR knows both LTE and NR side allocation as well as power level, thus can calculate power left from LTE and EN-DC PCmax together with EN-DC equal LTE and NR back-off A-MPR.
· NR side can make appropriate calculations for power sharing and A-MPR assuming equal LTE and NR back-off.
In RAN#81, further discussion on PCmax equations occurred and UE capability was discussed to avoid that NR side systematically drops the link by allowing a delta to requested power control commands.

· Depending on UE capability signaling NR may be allowed further tolerance for TPC requests. 

With such assumptions, it may be feasible to derive a mechanism by which the NR side potentially compensates for missing back-off on the LTE side.
Observation 1: LTE side can only apply stand-alone LTE A-MPR and power sharing and EN-DC A-MPR must be dealt uniquely by back-off on NR side.

2.2. IMD3 and IMD5 Behavior with Only NR Back-off
One of the main questions is how much extra back-off is needed on NR side to compensate for missing back-off on the LTE side. This depends on the IMD product side and order is in play.
The IMD products on the opposite side to the carrier which power is constant (LTE carrier) has the following behavior:

· IMD3 reduces by 2dB every 1dB of NR back-off.
· IMD5 reduces by 3dB every 1dB of NR back-off.
But for the IMD products on the same side to the carrier which power is constant (LTE carrier), the following behavior is observed:

· IMD3 reduces by 1dB every 1dB of NR back-off.
· IMD5 reduces by 2dB every 1dB of NR back-off.
Since in many cases both IMD side-bands may be an issue, it is only safe to consider the worst case.

Observation 2: Back-off on NR side can only account for the worst case IMD behavior:
· IMD3 reduces by 1dB every 1dB of NR back-off.
· IMD5 reduces by 2dB every 1dB of NR back-off.
2.3. NR Mechanism for Back-off or Link Drop
Following sequence can be followed:

LTE side applies LTE stand-alone MPR/A-MPR (with exceptions discussed in [1]

NR calculates:

· Power left from LTE and EN-DC and NR PCmax.

· Equal back-off A-MPR based on LTE and NR allocation.

If LTE power is > PCmax – Equal back-off A-MPR, missing LTE back-off is calculated and NR A-MPR is calculated assuming:

· Equal back-off A-MPR + missing LTE back-off for IMD3 products
· Equal back-off A-MPR + (missing LTE back-off)/2 for IMD5 product

If LTE power is < PCmax – Equal back-off A-MPR, missing LTE back-off is calculated and NR A-MPR is calculated assuming worst case IMD side-band scenario:

· Equal back-off A-MPR - (extra LTE back-off)/2 for IMD3 products

· Equal back-off A-MPR - (extra LTE back-off)/3 for IMD5 product

Based on this and power sharing equations maximum NR power is computed and compared with requested NR power:

· If maximum NR power > requested NR power, requested NR power is provided.

· If maximum NR power < requested NR power:

· If UE does not have tolerance threshold capability, NR link is dropped.
· If UE has tolerance threshold capability:

· If maximum NR power is within the signaled tolerance to requested power, NR maximum power is applied.
· Otherwise NR link is dropped.
Observation 3: For type 1 UE, it is feasible to create a mechanism by which extra or missing back-off on LTE side is compensated on NR side and NR maximum power is derived from power sharing and equal back-off A-MPR. Then, depending on UE capability decide if NR link is dropped or not.
3. Conclusion
This contribution discusses options for A-MPR and power sharing mechanism for EN-DC for type 1 UE with LTE side having too slow processing to account for NR power and allocation. It was not feasible to provide a full set of equations including all the tolerances and the different PCmax definitions, but it provides some elements of a mechanism where NR side compensates for LTE side back-off which is based on the following observations:
Observation 1: LTE side can only apply stand-alone LTE A-MPR and power sharing and EN-DC A-MPR must be dealt uniquely by back-off on NR side.

Observation 2: Back-off on NR side can only account for the worst case IMD behavior:

· IMD3 reduces by 1dB every 1dB of NR back-off.
· IMD5 reduces by 2dB every 1dB of NR back-off.
Observation 3: For type 1 UE, it is feasible to create a mechanism by which extra or missing back-off on LTE side is compensated on NR side and NR maximum power is derived from power sharing and equal back-off A-MPR. Then, depending on UE capability decide if NR link is dropped or not.
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