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1. Introduction

In the last RAN4 #86BIS meeting, RAN4 agreed the WF on EN-DC_(n)71B UE RF reference architecture and A-MPR simulation assumptions as below.
· Use single PA and single antenna UE architecture in A-MPR studies for DC_(n)71B
· Use equal PSD in A-MPR studies for LTE and NR. 
· Study for un-equal PSD is not precluded
· Define two sets of A-MRP. One A-MPR(1) for case that LTE and NR modems know each other’s allocation and another A-MPR(2) for the case that LTE and NR modems do not know each other’s allocation. 
· Use A-MPR versioning to indicate which A-MPR UE supports is an option that can be discussed.
· A-MPR is used to address following emission requriements
· 
Spectrum emission mask, current or the one proposed in [10], dependes on decision in RAN4#86bis
· 
ACLR, (use new ACLR definition R4-1805461)
· 
Protection of bands 12 and 29 
· 
requirement is -50 dBm/1 MHz for bands 12 and -38 dBm/1MHz for band 29.
· 
filter rejection to band 12 is at least 25 dB [9]
· 
filter rejection to band 29 is at least 10 dB [9]
· Self-desentization is specified with MSD and no A-MPR is used to mitigate MSD
· There will be non-contiguous MSD defined.
· Companies to provide proposals to next meeting on non-contiguous MSD test points and requirement
Hence, in this paper, we provide our Antenna performance and A-MPR analysis on EN-DC_(n)71B UE based on agreed assumptions.
2. Detail A-MPR analysis for EN-DC_(n)71B UE
In this session, we analyze the A-MPR requirements for EN-DC_(n)71B UE based on single Tx antenna and single PA RF architecture.
To derive A-MPR level, we consider the follow simulation parameters and assumptions
· Consider CP-OFDM waveform for NR as worst case
· PA calibration point: QPSK 100 RB DFT-s-OFDM signal with 0.5 dB MPR

· LO leakage and IQ-Image 
· LTE UE =  - 25 dBc
· NR UE = -28dBc

· ALCR from 38.101-3, Table 6.5.3.2.4-1 (below)

· LTE SEM from 36.101, Table 6.6.2.1.1-1 and NR SEM from 38.101-1, Table 6.5.2.2-1
· Additional SEM from 38.101-3, Table 6.5.3.2.3.1-1 (below)

· NR general spurious limit from 38.101, Table 6.5.3.1-2
· EVM not included

· Equal PSD for LTE and NR : Same backoff reported for LTE and NR

· UE-to-UE coexistence assumption to protect Band 12, 29 and own Bands

· UE-to-UE requirement is -50 dBm/1 MHz for bands 12 and -38 dBm/1MHz for band 29.
· 
filter rejection to band 12 is at least 25 dB [9]
· 
filter rejection to band 29 is at least 10 dB [9]
Table 1: ACLR for intra-band EN-DC (contiguous sub-blocks)

	Parameter
	Unit
	Value

	EN-DCACLR
	dBc
	30

	Measurement bandwidth
	
	[0.95] ENBW

	Frequency offset of adjacent channel
	
	ENBW

/

-ENBW

	NOTE 1:
ENBW is the aggregated bandwidth in MHz of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.

NOTE 2:
The frequency offset is that in between the centre frequencies of the measurement filters


Table 2: Additional requirements

	ΔfOOB
(MHz)
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement

[dBm]
	Measurement bandwidth

	0 MHz ( (f < 0.1 MHz
	0.015 MHz ( f_offset < 0.085 MHz
	-13
	30 kHz 

	0.1 MHz ( (f < ENBW
	0.15 MHz ( f_offset < ENBW – 0.05 MHz 
	-13
	100 kHz 

	ENBW ( (f < ENBW + 5 MHz
	ENBW+0.5 MHz ( f_offset < ENBW + 4.5 MHz
	-25
	1 MHz 

	NOTE 1:
ENBW is the aggregated bandwidth  of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.


Based on these assumptions, we derive the A-MPR level for intra-band contiguous EN-DC_(n)71B UE with contiguous RB allocation and non-contiguous RB allocation.

Table 3: Required A-MPR for contiguous RB allocation
	Contiguous RB(LTE+NR) EN-DC
	Comparison MPR levels

	LTE 10MHz BW
	NR 10MHz BW
	Ref. 5G NR MPR (CP-OFDM)
	EN-DC_(n)71B
Required A-MPR [dB]

	Waveform/
Modulation
	LTE RB
	Waveform/
Modulation
	NR RB
	
	

	
	
	
	
	1PA/1Ant.
	B29
	B71/n71
	B12
	NS_35 SEM

	SC-FDMA/QPSK
	50
	CP-OFDM/QPSK
	50
	3dB
	2dB
	0dB
	0dB
	2dB


Table 4: Required MPR for non-contiguous RB allocation according to RF architectures
	Non-contiguous RB(LTE+NR) EN-DC
	Comparison MPR levels

	LTE
10MHz BW
	NR
10MHz BW
	Reference MPR

Intra-band LTE CA non contiguous RB allocation 
(class B) [dB]
	EN-DC_(n)71B

Required MPR 
[dB]
	 Nokia Proposal [2]

	Waveform/
Modulation
	LTE RB
	Waveform/
Modulation
	NR RB
	1PA/1Ant.
	1PA/1Ant.
	1PA/1Ant.

	SC-FDMA/QPSK
	1
	SC-FDMA/QPSK
	1
	10.0 dB
	10.0 dB
	9.3 dB

	SC-FDMA/QPSK
	5
	SC-FDMA/QPSK
	5
	9.0 dB
	8.5dB
	8.52dB

	SC-FDMA/QPSK
	10
	SC-FDMA/QPSK
	10
	7.0 dB
	6.5 dB
	7.54 dB

	SC-FDMA/QPSK
	15
	SC-FDMA/QPSK
	15
	6.5 dB
	5.5 dB
	6.56 dB

	SC-FDMA/QPSK
	20
	SC-FDMA/QPSK
	20
	5.5 dB
	4.0 dB
	6.3 dB


This required A-MPR levels are quite aligned the A-MPR proposal in [2] for 1PA/1Ant. UE ref. RF architectures of non-contiguous RB allocation for EN-DC_(n)71B UE to satisfy the general and specific UE RF requirements such as ACLR, additional SEM and SE at FR1. 
So we, propose the high level shall be changed 9.5 dB to 10dB in their proposal [2] as below.
A-MPR = max(MA, MPRNR,outer)

where MPRNR,outer is the NR outer region MPR defined for given modulation and NR multiple access scheme.

For OFDM:

MA =
10.00 - 11.67*A;
0.00 < A <=  0.30

7.10 -  2.00*A;
0.30 < A <=  0.80

5.50;



0.80 < A <=  1.00

For DFT-S-OFDM:
MA =
10.00 - 13.33*A;  0.00 < A <=  0.30

7.00 -  3.33*A;   0.30 < A <=  0.60

5.00;



0.60 < A <=  1.00
Based on this analysis, we propose as follow
Proposal 1: For the EN-DC_(n)71B UE, the worst A-MPR level shall be considered with 10.0 dB MPR level for A-MPR requirements as shown in above equation.
3. MSD analysis for EN-DC_(n)71B UE
In Figure 1, we described IMD problem to own Rx band and adjacent Rx bands by non-contiguous RB allocation of EN-DC_(n)71B UE. 
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Figure 1: IMD problems of non-contiguous RB allocation of EN-DC_(n)71B UE
As shown in Figure 1, the one RB allocation in each lower band and upper band was worst case scenario to derive self-desense problem in own Rx frequency at band 71/n71 by 5th order IMD. 
So, we propose the MSD test configuration for self-desense problem by IMD5 as below Table 5
Table 5: Proposed MSD test configuration and results by IMD problems
	DC bands
	UL DC
	IMD
	UL Fc (MHz)
	UL BW (MHz)
	UL 
RB #
	DL Fc (MHz)
	DL BW (MHz)
	CF (dB)
	MSD (dB)

	DC_(n)71B
	71
	IMD5
	|3*fB71 -2*fn71|
	665.5
	5
	25
	619.5
	5
	TBD
	N/A

	
	n71
	
	
	680.5
	5
	25
	634.5
	5
	
	TBD


The MSD will be decided by average manner of xDL/2UL LTE CA. 
Based on this analysis, we propose as below
Proposal 2: MSD requirements for EN-DC_(n)71B UE will be specified in Table 5 and the MSD level will be decided by average manner of the MSD results from interested companies.
4. Conclusions


In this contribution, we provide further evaluation A-MPR results based on agreed WF for EN-DC_(n)71B UE. Also provide MSD test configuration for self desense problem by 5th order IMD. From the analysis results, we proposed as below
Proposal 1: For the EN-DC_(n)71B UE, the worst A-MPR level shall be considered with 10.0 dB MPR level for A-MPR requirements as shown in above equation.
Proposal 2: MSD requirements for EN-DC_(n)71B UE will be specified in Table 5 and the MSD level will be decided by average manner of the MSD results from interested companies.
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