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Background
At RAN4#92, it was agreed in [2] to encourage companies to bring measurement data for A-MPR backoff for B41/n41 EN-DC based on the following factors:
· Antenna isolations of 10 dB and 13 dB
· Post PA loss of 4 dB
· Power Class 2 Tx chains (LTE and NR)
· Equal Power on LTE and NR
· Various allocation combinations with range of aggregate BWs, with focus on “worst case” combinations (assumed to be near-equal allocation BWs).
· Determine backoff required to meet -13, -25, and -30 dBm/MHz SEM, and ACLR limits
· Goal is to take data from multiple sources and define new A-MPR curves accommodating different implementations.  New A-MPR curve will be associated with Modified MPR bits and thus would be optional.

Several companies provided data at RAN4#92bis, and this submission proposes new A-MPR curve definition that can be optionally used, signaled with Modified MPR bits, by UEs capable of meeting this definition.
Company Results

Intel Corporation

Intel provided measurement data and proposed curve definitions in [4].

	-13dBm/MHz A-MPR/MPR Curve
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	-25dBm/MHz A-MPR Curve
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	-30dBm/MHz MPR Curve
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Sprint/Qorvo
Sprint and Qorvo collaborated to measure and present data from Qorvo designs in [5].
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Skyworks
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Skyworks proposed [6] potential new curve definitions, based on their measurement results.  For both -13 and -25 dBm/MHz limits, Skyworks proposed a modest tightening of the regions of the curve representing smaller allocations, but no relaxations for the regions representing larger allocations.  
Skyworks analysis differentiated between SEM limits, which tend to be the limiting factor for small allocations, and ACLR limits, which tend to be limiting for large allocations. However, the proposed curves considered the backoff necessary for NR with a CP-OFDM modulation to meet ACLR limits, even without a reverse intermodulation effect from the LTE transmission.  This NR-only backoff is specified as MPR (MPRc), and is factored into the Pcmax equation separately from A-MPR as a result of 2Tx intermodulation (A-MPRIM3).  In addition, a minimum allowance of 4 dB backoff for non-contiguous EN-DC channel arrangements where ACLR regions can overlap is already specified as part of the A-MPR definition.   
In summary, the A-MPRIM3 definition being proposed in this current submission does not need to include backoff required for NR-only transmissions, or the impact of overlapping ACLR regions.  Because of these factors, the backoff proposed by Skyworks for large allocations (> 5 MHz) is not used for the combined proposal presented in the next section. 
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Skyworks also proposed that allocation sizes use multiples of 180 kHz.


LG Electronics

In [3], LG provided measurement results, and proposed new curve definitions.
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LG reported several sets of measurement points for the -25 dBm/MHz limit.  To be conservative, the “-25dBm/
MHz f < 2490.5” measurement set, which has the largest required backoff values, is used in this comparison.
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Combined Proposal

-13 dB/MHz SEM limit

The proposed -13 dBm/MHz curve uses data from all 4 measurement sets and is based on the maximum proposed allowance for each frequency range, with the following caveats.  
The LG Electronics backoff proposal allowed as much or more power reduction than any of the other proposals for allocations larger than 2dB.  Indeed, LG has proposed an increase in the allowed backoff of 2 dB for the region between 2 and 5.4 MHz of allocations.  LG’s proposed definition appears to have been based on their 10 dB isolation data plus margin, and would have set the combined curve for most of its range if used as-is in a maximum-based integration.  
LG also provided measurement data for 13 dB isolation, which fairly consistently showed 1 dB less backoff required than for 10 dB isolation. So, to create the combined curve proposal, LG’s curve proposal was used with a 1dB reduction to the proposed backoff allowance across the range.  It is noted that the 10 dB isolation measurements provided by LG are still covered by this combined proposal, albeit with less margin than proposed by LG.  This can be thought of as reflecting a slightly better 13 dB antenna isolation design, a small increase in linearity in the PA calibration, or simply as a reduction in margin for a 10 dB isolation design.  It is further noted that even with this 1 dB reduction in backoff, the LG proposal ends up allowing the highest backoff of all the proposals and thus sets the limit for the combined curve for all allocations larger than 2 MHz.
The Skyworks data was used for allocation sizes smaller than 5 MHz (SEM limited), but not for larger allocations, for reasons discussed in the previous section. Skyworks proposal sets the limit for small allocations, of less than 0.5 MHz.
The Skyworks proposal to set allocation size thresholds to multiples of 180 kHz has also been used in this proposed combined definition.

	Data Set
	Notes on inclusion

	Intel
	Used 10 dB isolation proposal

	Sprint/Qorvo
	Used 10 dB isolation proposal

	Skyworks
	Used 10 dB isolation proposal below 5 MHz aggregate allocation size

	LG Electronics
	Used extrapolation of proposal to fit 13 dB isolation data.  (LG proposal for 10 dB isolation, less 1 dB).




A-MPRIM3 = MA
Where MA is defined as follows:
MA = 
12; 0   Aggregate Allocation Size (MHz)  0.54
10; 0.54   Aggregate Allocation Size (MHz)  1.08
8; 1.08  Aggregate Allocation Size (MHz)  2.16
7; 2.16   Aggregate Allocation Size (MHz)  5.4
6; 5.4   Aggregate Allocation Size (MHz)  8.1
4; 8.1   Aggregate Allocation Size (MHz)  13.5
3; 13.5  Aggregate Allocation Size (MHz)
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-25 dB/MHz SEM limit

The proposed -25 dBm/MHz curve uses data from all 4 measurement sets and is based on the MAX proposed allowance for each frequency range, with the same caveats and notes discussed for the -13 dBm/MHz case.  

A-MPRIM3 = MA
Where MA is defined as follows:
MA = 
15; 0   Aggregate Allocation Size (MHz)  1.08
14; 1.08   Aggregate Allocation Size (MHz)  2.16
13; 2.16  Aggregate Allocation Size (MHz)  5.4
12; 5.4   Aggregate Allocation Size (MHz)  10.8
10; 10.8  Aggregate Allocation Size (MHz)

[image: ]

-30 dB/MHz SEM limit

The proposed -30 dBm/MHz curve uses data from all 4 measurement sets and is based on the MAX proposed allowance for each frequency range, with the same caveats and notes discussed for the -13 dBm/MHz case.  
It is noted that for the -30 dBm/MHz SEM limit, LG’s proposal is higher than all others, even with the 1 dB reduction. The combined proposal, driven by the LG definition, includes an increase in the backoff allowance for allocation sizes between 1 and 5.4 MHz. 

MPRENDC = MA
Where MA is defined as follows:
MA = 
18; 0   Aggregate Allocation Size (MHz)  2.7
17; 2.7   Aggregate Allocation Size (MHz)  5.4
15; 5.4  Aggregate Allocation Size (MHz)  10.8
14; 10.8   Aggregate Allocation Size (MHz)  16.2
13; 16.2  Aggregate Allocation Size (MHz)
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Proposals
Proposal #1: Define new, optional, B41/n41 A-MPRIM3 / general MPRENDC definitions for EN-DC for meeting a -13 dBm/MHz limit as follows:
Where MA is defined as follows:
MA = 
12; 0   Aggregate Allocation Size (MHz)  0.54
10; 0.54   Aggregate Allocation Size (MHz)  1.08
8; 1.08  Aggregate Allocation Size (MHz)  2.16
7; 2.16   Aggregate Allocation Size (MHz)  5.4
6; 5.4   Aggregate Allocation Size (MHz)  8.1
4; 8.1   Aggregate Allocation Size (MHz)  13.5
3; 13.5  Aggregate Allocation Size (MHz)

Proposal #2: Define new, optional, B41/n41 A-MPRIM3 / general MPRENDC definitions for EN-DC for meeting a -25 dBm/MHz limit as follows:
Where MA is defined as follows:
MA = 
15; 0   Aggregate Allocation Size (MHz)  1.08
14; 1.08   Aggregate Allocation Size (MHz)  2.16
13; 2.16  Aggregate Allocation Size (MHz)  5.4
12; 5.4   Aggregate Allocation Size (MHz)  10.8
10; 10.8  Aggregate Allocation Size (MHz)

Proposal #3: Define a new, optional, general MPRENDC definition for EN-DC for meeting a -30 dBm/MHz limit as follows:
Where MA is defined as follows:
MA = 
18; 0   Aggregate Allocation Size (MHz)  2.7
17; 2.7   Aggregate Allocation Size (MHz)  5.4
15; 5.4  Aggregate Allocation Size (MHz)  10.8
14; 10.8   Aggregate Allocation Size (MHz)  16.2
13; 16.2  Aggregate Allocation Size (MHz)


Reference
[1] R4-1907495, “Way Forward on B41/n41 A-MPR assumptions,” Sprint, Skyworks
[2] R4-1910306, “WF on B41/n41 29 dBm Power class and EN-DC A-MPR improvement,” Sprint, Qorvo
[3] R4-1911306, “A-MPR measurement results for 29dBm HPUE B41/n41 EN-DC”, LG Electronics
[4] R4-1911029, “A-MPR/MPR improvement for B41/n41 EN-DC”, Intel Corporation
[5] R4- 1909939, “Measurements for B14/n41 A-MPR with Varied Isolation”, Sprint, Qorvo
[6] R4-1911647, “Potential Improvements for Band 41 Intra-band ENDC and Applicability to Other Cases”, Skyworks Solutions, Inc.
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