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1.
Introduction

In RAN4#91, it was agreed in WF R4-1907495 to request that component vendor provide additional measurements of required A-MPR backoff with new assumptions.  These new measurements are in response to that request.
2.
Test Setup
WF R4-1907495 requested that component vendors provide additional measurements of required A-MPR backoff with new assumptions, specifically:

· Three values for antenna isolation of 20 dB, 16 dB, and 13 dB
· Post PA loss of 4 dB
· Power Class 2 Tx chains (LTE and NR)
· Equal Power on LTE and NR
· 1RB + 1 RB allocations
· If results of 1 RB + 1RB appear promising, additional allocations, with equal allocation sizes, to align with existing curve inflections points
· Determine backoff required to meet -13, -25, and -30 dBm/MHz limits
For this testing, an integrated RF Front end module from Qorvo was tested which contains mid-band & high band filters, many of which are in a multiplexer configuration.  This module supports both PC2 and PC3 power class conditions and in either ET or APT modes of operation.  In this testing, the measurements were of Reverse IM3 products produced in a module using ET.
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ET Bias: Use 20MHz 100RB LTE QPSK ET waveform (PAR 4.2dB)

· Run ET Calibration ACLR -36 ~ -37dBc at the following Module output levels

· 25, 23, 21, 19, 17, and 15 (dBm)

· Use 5dB compressed bias at Pmax, compressed power/ACLR may change with lower Pout

· Industry standard DPD utilized

Channels and allocations were arranged so that all measurements could be taken at a fixed frequency, 2590 MHz, to control for the rejection from the integral filters in the modules. This frequency is near the center of Band 41 and was intended to have close to minimal insertion loss.  In these tests, the signal of focus was ET-LTE, with an NR-APT signal used as a blocker to generate the R-IMD product at the desired frequency.
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2.
Test Results
As requested by the WF, measurements were taken for 1RB+1RB (worst case) allocations with different values for antenna isolation, and the backoff required to meet different emission limits (-13, -25, -30 dBm/MHz) were extracted from the results.  Results are plotted below.


[image: image3]
It can be noted that even for the case of 10 dB antenna isolation, which has been used as the worst case assumption for previous work, the backoff required in this measurements set is 4-5 dB below the limit allowed by Rel-15 specifications. This is partially a result of margin intentionally built into the Rel-15 definitions, but is also believed to reflect a more accurate test setup, compared to the setup use for previous measurement [2] which informed the Rel-15 A-MPR definition.  As the antenna isolation is increased, the backoff required to meet the emissions limits decrease as well.  With 20 dB of isolation, no backoff is required to meet the -13 dBm/MHz limit, and the backoff required to meet the -25 dBm/MHz limit is less than 6 dB.
Additional measurements, with larger allocation sizes, were also taken for antenna isolations of 10 dB and 17 dB.  This allows a comparison, for those isolation values, of the full curve defined in the Rel-15 specifications to these new measurements.


[image: image4]
The 10 dB antenna isolation backoff curve can be directly compared to the Rel-15 A-MPR definitions.  For aggregate allocations sizes greater than 50 MHz, the new measurements correspond to a required backoff ~7 dB less than the Rel-15 definition.  As with the 1RB+1RB case, this difference is partially intentional margin, but also reflects a more accurate test setup.
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The 17 dB backoff curve shows that, for the -13 dBm/MHz curve, no backoff is required at all.  The -25 dBm/MHz curve, has been shifted ~3.5 dB down, compared to the curve for -10 dB isolation.   The -30 dBm/MHz curve is also ~3.5 dB lower for small allocations, but appears to level off, and ends up only ~2.5 dB lower than for 10 dB isolation for large allocations.

[image: image6]
With 20 dB of antenna isolation, no A-MPR is required to meet the -13 dBm/MHz limit.  Even for -25 dBm/MHz limit, for the worst case of 1RB+1RB, only 5.5 dB of backoff is required.

3.
Conclusions
New measurements taken in response to WF R4-1907495 show that increasing the isolation between the Tx antennas in a 2Tx intra-band B41/n41 EN-DC device results in decreasing power backoff requirements to meet emission limits.  This appears to be the case for all three emissions limit levels, and across a range of aggregate allocation sizes.  With 20 dB of antenna isolation, these measurements show no need for A-MPR to meet the -13 dBm/MHz limit, which is the applicable to many or most combinations of B41/n41 EN-DC allocation and channel configurations.  
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