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1. Introduction
In RAN4#85, a few DC_41A_n41A scenarios were discussed in [1, 2] and evaluation assumptions agreed. This contribution provides A-MPR evaluation for DC_41A_n41A NS04 compliance based on measurements of both one TX and two TX paths, PC2 and PC3 cases and contiguous and non-contiguous LTE and NR channels.
2. Discussion
In this contribution we focus on maximum power capability measured for a number of DC_41A_n41A configurations to be able to meet NS04 additional spurious emissions as stated in Table 1.

Table 1: NS04 additional spurious emission requirement
	Frequency band

(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	All channel bandwidths
	

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz


2.1. Measurement Scenarios and Assumptions
For this evaluation, we performed a few measurements which we believe provide good insights on possible A-MPR needs for DC_41A_n41A. It does not constitute an exhaustive study which will require simulation of many scenarios, but it provides good insights into potential architectural limitations and benefits. These measurements are quite complex and require specific equipment to ensure that the power amplifier behavior limitations are measured and not limited by the measurement setup itself. This is especially the case when reverse intermodulation test is involved. Here we provide the assumptions we used and scenario we studied.

Measurement assumptions:

· Power sharing: as agreed in [1] we used equal PSD power sharing to account for co-located LTE/NR Band 41 BS.
· Power class: for both PC2 and PC3 we assumed 0dB MPR for fully allocated QPSK 20MHz LTE channel based on 30dBc/31dBc ACLR for PC3/PC2 respectively with 4dB post PA losses.
· For the two UL paths case associated with 2x2 UL MIMO support, we assumed 15dB antenna isolation and at the moment ignored IMD contribution from RF front-end switches that will require further evaluation.
· For the one UL path case, we ignored IMD contribution from RF front-end switches since PA IMD dominates.
Measurement Scenarios:
· Architecture: both one TX baseline and two TX available from 2x2 UL MIMO support are evaluated.
· Power class both PC2 and PC3 cases are evaluated.
· LTE and NR channel position and allocations: 
·  Both partial and full allocations channels 
·  Contiguous and non-contiguous LTE and NR channels
This corresponds to four scenarios for which IMD3 and IMD5 products are measured and depending on channel positions and allocations could all fall within the -13dBm/MHz or -25dBm/MHz spurious emission region. The four scenarios are summarized in Table 2 and use the following signals based on availability of combined signals:
·  Scenario 1A: 20MHz 1RB0 QPSK LTE channel and 60MHz 30kHz SCS 5RB0 16QAM DFT-s-OFDM NR channel arranged in a non-contiguous manner with 40MHz gap. 

·  Scenario 1B: 20MHz 1RB0 QPSK LTE channel and 60MHz 30kHz SCS 5RB0 16QAM DFT-s-OFDM NR channel arranged in a contiguous manner with 0MHz gap.  
·  Scenario 2A: 20MHz 100RB0 QPSK LTE channel and 60MHz 30kHz SCS 162RB0 16QAM CP-OFDM NR channel arranged in a non-contiguous manner with 40MHz gap. 

·  Scenario 2B: 20MHz 100RB0 QPSK LTE channel and 60MHz 30kHz SCS 162RB0 16QAM CP-OFDM NR channel arranged in a contiguous manner with 0MHz gap.
Table 2: Measurement scenarios

	
	
	FW  case
	REV case
	total signal
	signal
	frequency [MHz]

	
	SYST
	LTE
	NR
	LTE
	NR
	
	
	

	
	BW [MHz]
	20
	60
	20
	60
	
	
	

	
	SCS [KHz]
	15
	30
	15
	30
	
	
	

	
	Scenario A: non-contiguous (40MHz gap)

	
	RF Freq [MHz]
	2506
	2586
	2506
	2586
	2556
	measurements

	Scenario 1:
partial allocation
	RB
	1
	5
	1
	5
	6
	IMD3L
	2436

	
	Rbstart
	0
	0
	0
	0
	 
	IMD3H
	2619

	
	TXBW [MHz]
	0.18
	1.8
	0.18
	1.8
	120
	IMD5L
	2375

	
	PowerPC3 [dBm]
	12.6
	22.6
	-2.4
	7.6
	23.0
	IMD5H
	2680

	
	PowerPC2 [dBm]
	15.6
	25.6
	0.6
	10.6
	26.0
	 
	 

	Scenario 2:
full allocation
	RB
	100
	162
	100
	162
	262
	IMD3L
	2426

	
	Rbstart
	0
	0
	0
	0
	 
	IMD3H
	2666

	
	TXBW [MHz]
	18
	58.32
	18
	58.32
	120
	IMD5L
	2346

	
	PowerPC3 [dBm]
	16.7
	21.8
	1.7
	6.8
	23.0
	IMD5H
	2746

	
	PowerPC2 [dBm]
	19.7
	24.8
	4.7
	9.8
	26.0
	 
	 

	
	Scenario B: Contiguous (0MHz gap)

	
	RF Freq [MHz]
	2506
	2546
	2506
	2546
	2536
	measurements

	Scenario 1:
partial allocation
	RB
	1
	5
	1
	5
	6
	IMD3L
	2476

	
	Rbstart
	0
	0
	0
	0
	 
	IMD3H
	2539

	
	TXBW [MHz]
	0.18
	1.8
	0.18
	1.8
	80
	IMD5L
	2455

	
	PowerPC3 [dBm]
	12.6
	22.6
	-2.4
	7.6
	23.0
	IMD5H
	2560

	
	PowerPC2 [dBm]
	15.6
	25.6
	0.6
	10.6
	26.0
	 
	 

	Scenario 2:
full allocation
	RB
	100
	162
	100
	162
	262
	IMD3L
	2466

	
	Rbstart
	0
	0
	0
	0
	 
	IMD3H
	2586

	
	TXBW [MHz]
	18
	58.32
	18
	58.32
	80
	IMD5L
	2426

	
	PowerPC3 [dBm]
	16.7
	21.8
	1.7
	6.8
	23.0
	IMD5H
	2626

	
	PowerPC2 [dBm]
	19.7
	24.8
	4.7
	9.8
	26.0
	 
	 


Table 2 provides for all four scenarios with both forward and reverse IMD:
· The separate LTE and NR carrier frequencies.
· The separate LTE and NR RB allocations.
· The separate LTE and NR RB transmit bandwidths.
· The separate LTE and NR carrier power based on equal PSD power sharing and for PC2 and PC3 cases.
· The IMD3 and IMD5 low and high products frequency accounting for RB allocation and channel position.
For each of the four scenarios there are three different measurement setups:

· Single PA forward IMD measurement with LTE and MR signals combined at PA input.
· Dual PA measurement with forward LTE signal at PA input and reverse NR signal at PA output.
· Dual PA measurement with forward NR signal at PA input and reverse LTE signal at PA output.
2.2. Measurement Methodology

If power sharing is based on equal PSD was agreed, it is not clear yet how MPR/AMPR shall be applied. In our case, we strictly used an equal PSD power sharing with no MPR applied and swept the entire signal power (LTE and NR signal are reduced simultaneously to reduce the UE power). This has been used for both 1TX and 2TX approach, where in the forward measurement case both LTE and NR signal are reduced by the same amount while in the reverse measurement case input forward and output reverse signals are reduced simultaneously.
Such methodology, together with the equal PSD power sharing, introduces for some reverse measurement cases an over optimistic back-off for one of the PAs. For example, in scenario one for LTE and NR partial allocation, the LTE and NR signal have a bandwidth ratio of 10, thus the LTE signal is 10dB lower power than the NR signal resulting in the LTE PA path seeing the LTE forward signal with large back-off, while the PA seeing the NR forward signal has minimal back-off.

We could not find yet a way to compensate for this LTE and NR operating points for the 2TX case, nevertheless, the full allocation cases are relevant, and also the IMD levels for the 1TX and 2TX NR side cases. This is why those measurements still provide good insight on NS04 spurious emission behavior for DC_41A_n41A versus power class, architecture and type of allocation.

We believe that it is important that RAN4 aligns the A-MPR evaluation assumptions for LTE/NR DC further to properly tackle power sharing, power reduction method and PA operating points for both 1TX and 2 TX cases. We will formulate some proposals in chapter 2.5.  
2.3. PC3 Measurements

Table 3: provides all the IMD3 and IMD5 measurements (peak power of IMD3 and IMD5 in 1 MHz resolution bandwidth) for all four scenarios (full or partial allocation, contiguous or non-contiguous LTE/NR channels) and three measurement setups: LTE+NR FW for one UL path case and LTE FW + NR REV or LTE REV + NR FW for two UL path. The measurement is swept across total UE power (P_LTE + P_NR) close to PCmax region.
Table 3: PC3 IMD measurement for the 4 scenarios and 1 TX and 2 TX architectures

[image: image1.emf]P_UE dBm 23.7 22.9 22.5 21.7 21.3 19.9 19.4 23.7 22.8 21.9 21.0 20.6 19.3 18.3

IMD3L -10.7 -12.3 -14.1 -16.8 -20.6 -24.3 -27.5 -10.9 -13.3 -15.6 -19.8 -23.3 -27.5 -30.7

IMD3H -3.9 -7.5 -10.2 -15.0 -18.6 -21.1 -22.2 -4.7 -7.5 -11.1 -14.9 -20.2 -24.3 -25.2

IMD5L -26.2 -28.1 -30.9 -34.5 -37.3 -40.4 -42.4 -29.0 -30.9 -32.4 -35.2 -38.1 -40.9 -44.8

IMD5H -19.5 -20.8 -21.9 -22.8 -24.5 -27.8 -30.7 -21.5 -21.9 -23.3 -26.0 -28.3 -30.7 -35.3

P_UE dBm 23.5 22.5 21.5 20.5 19.5 18.5 17.5 23.5 22.5 21.5 20.5 19.5 18.5 17.5

IMD3L -49.7 -50.8 -52.1 -54.1 -56.1 -58.2 -61.2 -47.6 -48.9 -50.5 -52.9 -55.5 -57.5 -60.0

IMD3H -64.7 -66.0 -67.4 -68.8 -69.6 -70.6 -71.3 -65.2 -66.7 -67.8 -69.4 -70.2 -71.0 -71.7

IMD5L -67.7 -68.8 -69.3 -70.7 -71.5 -72.2 -72.8 -67.0 -68.0 -68.7 -69.8 -70.7 -71.4 -72.0

IMD5H -68.9 -69.8 -70.3 -71.7 -72.5 -73.0 -73.6 -66.8 -67.5 -68.3 -69.5 -70.3 -70.9 -71.4

P_UE dBm 23.5 22.5 21.5 20.5 19.5 18.5 17.5 23.5 22.5 21.5 20.5 19.5 18.5 17.5

IMD3L -54.8 -56.4 -57.6 -58.7 -59.9 -60.6 -61.6 -53.8 -55.7 -56.8 -58.2 -58.8

IMD3H -27.8 -31.6 -36.5 -41.2 -45.7 -50.3 -53.6 -26.3 -30.1 -35.0 -38.8 -44.0

IMD5L -58.7 -59.5 -60.4 -61.1 -62.0 -62.7 -63.6 -48.7 -51.4 -53.4 -54.5 -56.1

IMD5H -58.4 -59.2 -60.1 -61.1 -62.0 -62.7 -63.6 -53.7 -54.7 -56.1 -57.3 -58.1

P_UE dBm 23.9 23.3 22.8 22.0 21.1 20.3 19.6 23.8 23.4 22.9 22.3 21.4 20.5 19.7

IMD3L -19.4 -21.1 -23.1 -25.4 -28.1 -30.8 -33.7 -15.2 -16.9 -19.0 -21.5 -24.0 -26.4 -29.4

IMD3H -16.7 -18.7 -21.4 -24.3 -27.7 -31.5 -34.6 -13.3 -15.2 -17.6 -20.2 -23.4 -27.1 -30.9

IMD5L -30.9 -32.9 -35.3 -37.7 -40.4 -42.8 -45.5 -25.3 -27.5 -29.8 -32.4 -35.0 -36.9 -39.4

IMD5H -31.4 -31.9 -32.6 -33.2 -34.6 -36.4 -39.1 -20.8 -22.7 -25.0 -27.2 -30.0 -32.8 -35.3

P_UE dBm 23.5 22.5 21.5 20.5 19.5 18.5 17.5 23.5 22.5 21.5 20.5 19.5 18.5 17.5

IMD3L -55.5 -59.3 -62.3 -63.5 -64.4 -65.3 -66.1 -44.7 -48.0 -51.7 -55.8 -59.7 -62.2 -64.3

IMD3H -62.0 -63.7 -64.4 -66.5 -67.4 -68.2 -69.1 -57.8 -60.6 -62.2 -64.5 -65.2 -66.1 -66.9

IMD5L -63.6 -64.2 -65.3 -67.1 -67.9 -68.8 -69.4 -59.9 -61.8 -62.6 -64.5 -65.5 -66.3 -67.1

IMD5H -66.9 -67.7 -68.3 -71.0 -71.9 -72.4 -72.9 -61.7 -62.8 -63.7 -65.7 -66.3 -67.3 -68.0

P_UE dBm 23.5 22.5 21.5 20.5 19.5 18.5 17.5 23.5 22.5 21.5 20.5 19.5 18.5 17.5

IMD3L -43.7 -46.4 -48.7 -51.4 -54.1 -57.2 -59.6 -24.6 -28.6 -31.9 -35.1

IMD3H -29.9 -32.8 -35.3 -37.4 -39.7 -42.1 -44.0 -13.8 -17.2 -21.1 -25.2

IMD5L -54.9 -58.0 -60.4 -62.0 -63.2 -64.2 -65.1 -34.3 -38.0 -41.4 -43.3

IMD5H -43.5 -47.5 -51.1 -54.4 -58.0 -61.2 -63.9 -26.4 -30.0 -32.9 -35.1

2: LTE&NR full allocation

LTEFW+NRFW

LTEFW+NRREV

LTEREV+NRFW

dBm/MHz

dBm/MHz

dBm/MHz

dBm/MHz

dBm/MHz

dBm/MHz

A: non-contiguous channels 40MHz gap B: contiguous channels 0MHz gap

1: LTE&NR partial allocation

LTEFW+NRFW

LTEFW+NRREV

LTEREV+NRFW


The single UL path measurement correspond to the row LTEFW+NRFW, while the two UL path measurements correspond to LTEFW+NRREV and LTEREV+NRFW rows.

To enable a better reading, the IMD products results are highlighted in:

· Red if they fail both -13dBm/MHz and -25dBm/MHz NS04 spurious emissions levels.
· Light green if it passes the -13dBm/MHz but fails -25dBm/MHz.
· Dark green if it passes both.
It is to be noted that all LTE and NR channel positions are static in these measurements, but all IMD products could fall into the 13dBm/MHz or -25dBm/MHz regions depending on varying RB position, LTE and NR positions and LTE and NR channels order. Also the Band 41 filter will provide no or little attenuation in these regions.
2.4. PC2 Measurements

Table 4 provides same results than Table 3 but for power class 2, same explanations and notes apply.
Table 4: PC2 IMD measurement for the 4 scenarios and 1 TX and 2 TX architectures

[image: image2.emf]P_UE dBm 26.6 25.4 24.5 24.5 23.0 22.7 21.5 26.7 25.9 25.3 24.5 24.1 22.8 21.8

IMD3L -8.7-10.4-14.5-17.2-21.5-24.1-27.4 -8.7-10.8-13.2-15.9-19.2-22.9-27.1

IMD3H -1.1 -3.4-10.1-14.0-16.4-16.8-16.1 -1.7 -4.2 -7.9-10.7-15.1-18.8-20.3

IMD5L -27.8-30.9-35.5-36.0-37.0-39.0-39.9-31.6-32.8-34.1-34.6-35.2-36.9-38.2

IMD5H -18.9-19.2-20.4-20.8-22.3-24.4-26.9-21.0-21.2-21.7-22.6-24.1-25.9-28.1

P_UE dBm 26.5 25.5 24.5 23.5 22.5 21.5 20.5 26.5 25.5 24.5 23.5 22.5 21.5 20.5

IMD3L -47.2-48.8-49.2-50.6-51.4-53.1-54.8-42.7-44.9-46.8-47.7-49.6-51.4-53.9

IMD3H -60.3-62.3-64.1-65.6-66.7-67.7-69.0-60.8-63.3-65.0-66.2-67.5-68.4-69.7

IMD5L -64.1-66.2-67.0-67.9-68.7-69.4-70.8-62.9-65.0-66.2-67.2-68.1-68.8-70.1

IMD5H -65.0-67.2-68.0-68.9-69.6-70.3-71.7-63.5-65.3-66.0-66.7-67.5-68.3-69.6

P_UE dBm 26.5 25.5 24.5 23.5 22.5 21.5 20.5 26.5 25.5 24.5 23.5 22.5 21.5 20.5

IMD3L -52.4-54.0-55.2-56.3-57.2-58.3-59.0-51.3-52.5-53.9-55.3-56.4-57.0-58.0

IMD3H -24.4-29.8-33.7-37.9-41.8-45.4-48.5-23.1-26.8-30.6-35.9-40.2-43.2-47.7

IMD5L -56.6-57.4-58.1-59.1-59.6-60.5-61.5-48.9-50.1-50.8-51.9-53.0-54.8-56.3

IMD5H -55.6-56.8-57.6-58.6-59.5-60.2-61.1-50.5-51.5-53.2-54.4-55.5-56.6-57.5

P_UE dBm 26.7 26.2 25.7 24.8 24.5 23.6 23.0 26.8 26.3 25.7 25.1 24.4 23.8 23.0

IMD3L -17.3-19.1-21.0-23.3-25.9-28.4-31.4-12.6-14.4-16.6-18.8-21.3-24.2-26.8

IMD3H -13.2-15.2-17.7-20.7-23.9-27.0-29.5-10.3-12.1-14.3-16.3-19.3-22.5-25.8

IMD5L -30.5-32.1-33.8-35.6-37.5-39.4-41.1-24.5-26.3-28.7-31.0-33.0-34.9-36.7

IMD5H -30.4-30.5-30.9-31.2-31.8-32.8-34.3-17.5-19.5-21.7-23.7-26.1-28.3-30.5

P_UE dBm 26.5 25.5 24.5 23.5 22.5 21.5 20.5 26.5 25.5 24.5 23.5 22.5 21.5 20.5

IMD3L -49.1-52.7-55.2-57.9-60.2-62.1-63.7-38.8-40.8-43.0-46.1-49.5-53.0-56.4

IMD3H -58.3-60.2-61.6-62.8-63.6-64.5-66.6-49.9-54.0-57.5-60.1-61.5-62.7-64.3

IMD5L -61.1-62.0-63.0-63.8-64.7-65.5-67.2-55.2-57.6-59.5-60.9-61.9-63.0-64.6

IMD5H -64.7-65.7-66.4-67.2-67.7-68.4-71.1-58.0-59.7-60.9-62.3-62.9-63.8-65.5

P_UE dBm 26.5 25.5 24.5 23.5 22.5 21.5 20.5 26.5 25.5 24.5 23.5 22.5 21.5 20.5

IMD3L -42.7-44.6-46.0-47.4-49.2-51.4-53.9-23.3-27.7-31.1-34.2-36.2-37.5-38.4

IMD3H -27.5-30.4-32.5-34.4-36.2-38.0-39.9-10.4-13.7-17.8-21.7-26.1-29.4-31.6

IMD5L -52.5-54.6-56.6-58.7-60.3-61.6-62.6-35.9-38.3-40.6-41.7-42.5-43.3-44.8

IMD5H -41.3-44.9-47.9-50.3-52.4-55.0-57.8-24.7-27.3-30.2-32.1-33.9-35.5-37.4

LTEFW+NRREV

LTEREV+NRFW

1: LTE&NR partial allocation

A: non-contiguous channels 40MHz gap

2: LTE&NR full allocation

dBm/MHz

dBm/MHz

dBm/MHz

dBm/MHz

dBm/MHz

dBm/MHz

LTEFW+NRREV

LTEREV+NRFW

LTEFW+NRFW

LTEFW+NRFW

B: contiguous channels 0MHz gap


2.5. Analysis and Proposals
2.5.1. Measurement Analysis

As discussed in chapter 2.2, the measurement methodology and evaluation assumptions needs further alignment within RAN4 to properly account for power sharing, PA operating points and how to apply power reduction. Still’ this measurement campaign which required specific measurement setup to provide intrinsic PA inter-modulation performance provides a number of insights:

· As expected, the partial allocation case has the worst performance since it has the highest PSD within 1 MHz. It is to be noted that the chosen allocation results in IMD products that are close to 2MHz BW thus do not constitute a worst case (almost 3dB higher PSD could exist).
· As expected, power class 2 requires higher A-MPR to meet the spurious emissions, especially for the 1 TX case resulting in the higher power advantage being partially lost.

· The one UL path architecture requires A-MPR for all case for IMD3 product to meet the -13dBm/MHz criteria with further A-MPR to meet the -25dBm criteria while IMD5 needs A-MPR to meet the -25dBm/MHz criteria
· In the two UL path case however, both -13dBm/MHZ and -25dBm/MHz case are met without power reduction for PC3 case and only some A-MPR is required to meet the -25dBm/MHz criteria.
· Even in full allocation cases, problems arise from combined ACLR when the two channels are contiguous.
· In terms of scenario criticality, the order from worse to better is:
· Partial allocation and contiguous channels: contribution of high IMD PSD and ACLR combined. Still this configuration will have issues only when the channels are the bottom of the band.
· Partial allocation and contiguous channels: contribution of high IMD PSD. For this configuration, many channel positions and RB allocations will result in IMD3 or IMD5 falling in the NS04 spurious emission regions.
· Full allocation contiguous channels: combination of ACLRs, but limited to the cases where the channels are at the bottom of the band.
· Full allocation non-contiguous channels: IMD product with low PSD.
These many and still partial observations, can be summarized in a few key observations, leading to one way forward proposal:
Observations:
· Contiguous LTE and NR channels is the worst case in term of A-MPR for full allocation, but is confined to the lower part of the band.
· Partial allocation resulting in IMD product with close to 1MHz BW will require significant A-MPR for both -13dBm/MHz and -25dBm/MHz spurious emissions, especially for single TX and PC2 case.
· Dual TX available in case of 2x2 UL MIMO support, results in no or reasonable A-MPR for all cases and is particularly suitable for PC2 (and even more for a possible 29dBm power class).
· Even if A-MPR is required, a PC2 capable PA can transmit between 2 and 3dB higher power than its PC3 counterpart.
Proposal: To manage the number of A-MPR scenarios in RAN4 and to achieve reasonable DC_41A_n41 performance in the field, the following is proposed:

· Analyze only contiguous LTE/NR channel cases for one UL path and PC3.
· Use two UL path approach for NSA non-contiguous LTE/NR channels and PC2 in association with 2x2 UL MIMO SA support.
· Consider single switched approach performance versus A-MPR for single UL path for the higher portion of output power.
2.5.2. Alignment on A-MPR Evaluation

After this tedious measurements and analysis, we feel further alignment is needed in terms of common assumptions beyond the already agreed equal PSD power sharing.
The first alignment should be on how to apply A-MPR or back-off for this DC_41A_n41A (but possibly other) case. In this contribution we reduced LTE and NR power simultaneously and by the same amount. After further consideration, this this may not be representative of how things will work in the network since priority is given to the LTE link in power sharing. Reducing the NR link only would be a possible alternative.
Secondly, when using equal PSD and for the two UL paths case, depending on respective channel bandwidth and allocation, the power may be significantly unbalanced between the LTE carrier and NR carriers. This results into one of the path (antenna) being possibly 10dB lower power than the other. In this case, it seems logical that the power control would adapt the power PA capability accordingly.

At this stage, we do not have a fully-fledged technical proposal available, but we would like other companies to consider the following.

A-MPR alignment proposal: Companies are encouraged to provide their views on the following:

· Power sharing is based on equal PSD at PCmax.
· When A-MPR (back-off) is applied, should A-MPR apply to the total power (LTE+NR) or NR side only?
· When two UL paths are available from 2x2 UL MIMO support, should power control adapt each path according to power sharing mechanism?
3. Conclusion
This contribution provides measurements results for a number of DC_41A_n41A cases. These measurements require a complex and specific setup to obtain reliable data, and although only a few scenarios were tested, a number of aspects were observed and this allowed a few simplification proposals for the RAN4 work.
Proposal: To manage the number of A-MPR scenarios in RAN4 and to achieve reasonable DC_41A_n41 performance in the field, the following is proposed:

· Analyze only contiguous LTE/NR channel cases for one UL path and PC3.

· Use two UL path approach for NSA non-contiguous LTE/NR channels and PC2 in association with 2x2 UL MIMO SA support.

· Consider single switched approach performance versus A-MPR for single UL path for the higher portion of output power.
These were based on the following observations:

Observations:

· Contiguous LTE and NR channels is the worst case in term of A-MPR for full allocation, but is confined to the lower part of the band.
· Partial allocation resulting in IMD product with close to 1MHz BW will require significant A-MPR for both -13dBm/MHz and -25dBm/MHz spurious emissions, especially for single TX and PC2 case.
· Dual TX available in case of 2x2 UL MIMO support, results in no or reasonable A-MPR for all cases and is particularly suitable for PC2 (and even more for a possible 29dBm power class).

· Even if A-MPR is required, a PC2 capable PA can transmit between 2 and 3dB higher power than its PC3 counterpart.

Through this tedious measurement and analysis, it was found that further alignment is needed to complete this A-MPR work and we suggest that companies align on the following:

A-MPR alignment proposal: Companies are encouraged to provide their views on the following:

· Power sharing is based on equal PSD at PCmax.

· When A-MPR (back-off) is applied, should A-MPR apply to the total power (LTE+NR) or NR side only?

· When two UL paths are available from 2x2 UL MIMO support, should power control adapt each path according to power sharing mechanism?
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