Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk491845607]3GPP TSG-RAN WG4 Meeting #89	R4-1814973
Spokane, USA, 12th – 16th Nov 2018

Source: 	Nokia, Nokia Shanghai Bell
Title: 					On DC_(n)71AA new A-MPR approach and intraband contiguous EN-DC Pcmax
Agenda Item: 			7.6.4.3.3
Document for:	Approval
1	Introduction
This contribution presents our simulation results for DC_(n)71AA A-MPR with an assumption that E-UTRA carrier follows E-UTRA standalone MPR. Results are presented as allocation ratio based A-MPR for NR where NR calculates allocation ratio based on E-UTRA and NR allocation. Many NR allocation ratio based A-MPR curves are shown for various E-UTRA power levels.
2	Discussion
2.1. Simulation assumptions

LTE takes LTE MPR as if transmitted alone. LTE power is limited to given level 22…14 dBm.
Simulation determines the NR A-MPR to meet emission limits and/or keep total power within power class limit.
LTE modulation: always QPSK (to maximize LTE power, hence minimizing the power quota left for NR)
NR subcarrier spacing: 15 kHz
NR modulation: QPSK, 16-QAM, 64-QAM, 256-QAM
Carrier suppression 28 dB
Image suppression 28 dB (256-QAM: 33.7 dB)
EN-DC ACLR according to 38.101-3, 
SEM according to 38.101-3, 
General spurious emission limit from 38.101-1
Band 12 and 29 co-existence according to specification and filter assumption as in previous agreements.
EVM and in-band emissions ignored.

2.2 Simulation results
In the simulations, LTE MPR is applied to the LTE carrier to protect LTE performance. To balance between LTE and NR, LTE power is limited to given levels 22, 21, …14 dBm. The remaining power is available to NR given that emission limits are met. If LTE transmits at full 23 dBm power, there is no power left for NR, thus NR is dropped. This obvious case was not simulated.
Simulated values for NR A-MPR (A-MPRNR) are presented in Fig. 1-5 as function of the DC allocation ratio

It can be observed that the NR A-MPR behaves in a very similar manner in all simulated bandwidth combinations / modulations / access methods. At narrow allocations, NR A-MPR falls with growing DC allocation ratio, but becomes almost constant after a corner point, the location of which depends somewhat on the bandwidth combination, modulation and access method. In OFDM, modulation has very little effect on NR A-MPR, and the difference is small also in DFT-S-OFDM.
The plots can be divided horizontally into two regions: the slope region at ADC<ABP  and the plateau at ADC≥ABP, where ABP is the breakpoint between the regions. We propose to specify a constant A-MPRDC for both regions. Table 1 presents A-MPRDC values for three bandwidth combinations / orders of LTE and NR for a range of LTE power limits, including the region breakpoints ABP. The tabulated A-MPR values apply to modulations from QPSK to 256-QAM. They contain a small safety margin in the order of 0.5 dB. At large DC allocation ratios, A-MPRDC is insensitive to the bandwidths and order of the carriers, but small DC allocation ratios exhibit a significant difference.
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Figure 1: NR A-MPR as function of DC allocation ratio ADC for LTE 10 MHz channel below NR 10 MHz.
NR configured with QPSK and OFDM / DFT-S-OFDM.

[image: ][image: ]
Figure 2: NR A-MPR as function of DC allocation ratio ADC for NR 10 MHz channel below LTE 10 MHz.
NR configured with QPSK and OFDM / DFT-S-OFDM.
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Figure 3: NR A-MPR as function of DC allocation ratio ADC for NR 10 MHz channel below LTE 10 MHz.
NR configured with 256-QAM and OFDM / DFT-S-OFDM.
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Figure 4: NR A-MPR as function of DC allocation ratio ADC for LTE 5 MHz channel below LTE 15 MHz.
NR configured with QPSK and OFDM / DFT-S-OFDM.
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Figure 5: NR A-MPR as function of DC allocation ratio ADC for NR 15 MHz channel below LTE 5 MHz.
NR configured with QPSK and OFDM / DFT-S-OFDM.


Table 1: Required A-MPRNR for example channel bandwidth combinations

	 
	 
	Bandwidth combination /
access / A-MPRNR  [dB]

	 
	 
	LTE5+NR5
NR5+LTE5
	LTE10+NR10
NR10+LTE10
	LTE15+NR5
	NR15+LTE5

	 
	Pmax,LTE
[dBm]
	OFDM
	DFT-S-
OFDM
	OFDM
	DFT-S-
OFDM
	OFDM
	DFT-S-
OFDM
	OFDM
	DFT-S-
OFDM

	ABP
	 
	0.45
	0.55
	0.3
	0.5
	0.35
	0.5
	0.35
	0.5

	ADC < ABP
	any
	17
	17
	17
	17
	17
	16.5
	22
	22

	ADC ≥ ABP
	22
	17
	17
	17
	17
	16.5
	16.5
	16.5
	16.5

	
	21
	12
	11.5
	12
	12
	11.5
	11.5
	12
	12

	
	20
	9.5
	9
	9.5
	9
	9
	8.5
	10
	9

	
	19
	8
	7.5
	9
	7.5
	7.5
	7.5
	8.5
	7.5

	
	18
	7
	6
	7
	6
	7
	6
	7.5
	6.5

	
	17
	6
	5.5
	6
	5.5
	6
	5.5
	6.5
	5.5

	
	16
	5.5
	4.5
	5.5
	4.5
	5.5
	4.5
	5.5
	4.5

	
	15
	5.5
	4
	5.5
	4
	5.5
	4
	5.5
	4

	
	14
	5
	3.5
	5
	3.5
	5
	4
	5
	3.5





3	Conclusions
[bookmark: _GoBack]This contribution presents our simulation results for DC_(n)71AA A-MPR with an assumption that E-UTRA carrier follows E-UTRA standalone MPR. We have also presented one way how the A-MPR could be specified in Table 1 although Table 1 data has much redundancy and could be compressed significantly.
Appendix: Simulation results
The attached documents contain A-MPR plots for QPSK, 16-QAM, 64-QAM, and 256-QAM / OFDM and DFT-S-OFDM.
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[bookmark: _GoBack]Required NR A-MPR in DC_(n)71AA when LTE takes LTE MPR but is limited to a given power
LTE always transmits QPSK (minimum MPR => maximum LTE power)
LTE 5 MHz below NR 5 MHz
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[bookmark: _GoBack]Required NR A-MPR in DC_(n)71AA when LTE takes LTE MPR but is limited to a given power.
LTE always transmits QPSK (minimum MPR => maximum LTE power)
NR 5 MHz below LTE 5 MHz
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LTE 10 MHz below NR 10 MHz





[image: ][image: ]





[image: ][image: ]





[image: ][image: ]





[image: ][image: ]


image5.emf


0 0.2 0.4 0.6 0.8 1



DC allocation ratio



2



4



6



8



10



12



14



16



18



20



N



R



 



b



a



c



k



-



o



f



f



 



[



d



B



]



LTE applies LTE MPR, LTE10MHz below NR10MHz



LTE:QPSK, NR:64QAM,OFDM



 LTE 22.0dBm



 LTE 21.0dBm



 LTE 20.0dBm



 LTE 19.0dBm



 LTE 18.0dBm



 LTE 17.0dBm



 LTE 16.0dBm



 LTE 15.0dBm



 LTE 14.0dBm






image6.emf


0 0.2 0.4 0.6 0.8 1



DC allocation ratio



2



4



6



8



10



12



14



16



18



20



N



R



 



b



a



c



k



-



o



f



f



 



[



d



B



]



LTE applies LTE MPR, LTE10MHz below NR10MHz



LTE:QPSK, NR:64QAM,DFT-S-OFDM



 LTE 22.0dBm



 LTE 21.0dBm



 LTE 20.0dBm



 LTE 19.0dBm



 LTE 18.0dBm



 LTE 17.0dBm



 LTE 16.0dBm



 LTE 15.0dBm



 LTE 14.0dBm






image7.emf


0 0.2 0.4 0.6 0.8 1



DC allocation ratio



2



4



6



8



10



12



14



16



18



20



N



R



 



b



a



c



k



-



o



f



f



 



[



d



B



]



LTE applies LTE MPR, LTE10MHz below NR10MHz



LTE:QPSK, NR:256QAM,OFDM



 LTE 22.0dBm



 LTE 21.0dBm



 LTE 20.0dBm



 LTE 19.0dBm



 LTE 18.0dBm



 LTE 17.0dBm



 LTE 16.0dBm



 LTE 15.0dBm



 LTE 14.0dBm






image8.emf


0 0.2 0.4 0.6 0.8 1



DC allocation ratio



2



4



6



8



10



12



14



16



18



20



N



R



 



b



a



c



k



-



o



f



f



 



[



d



B



]



LTE applies LTE MPR, LTE10MHz below NR10MHz



LTE:QPSK, NR:256QAM,DFT-S-OFDM



 LTE 22.0dBm



 LTE 21.0dBm



 LTE 20.0dBm



 LTE 19.0dBm



 LTE 18.0dBm



 LTE 17.0dBm



 LTE 16.0dBm



 LTE 15.0dBm



 LTE 14.0dBm






image1.emf


0 0.2 0.4 0.6 0.8 1



DC allocation ratio



2



4



6



8



10



12



14



16



18



20



N



R



 



b



a



c



k



-



o



f



f



 



[



d



B



]



LTE applies LTE MPR, LTE10MHz below NR10MHz



LTE:QPSK, NR:QPSK,OFDM



 LTE 22.0dBm



 LTE 21.0dBm



 LTE 20.0dBm



 LTE 19.0dBm



 LTE 18.0dBm



 LTE 17.0dBm



 LTE 16.0dBm



 LTE 15.0dBm



 LTE 14.0dBm






image2.emf


0 0.2 0.4 0.6 0.8 1



DC allocation ratio



2



4



6



8



10



12



14



16



18



20



N



R



 



b



a



c



k



-



o



f



f



 



[



d



B



]



LTE applies LTE MPR, LTE10MHz below NR10MHz



LTE:QPSK, NR:QPSK,DFT-S-OFDM



 LTE 22.0dBm



 LTE 21.0dBm



 LTE 20.0dBm



 LTE 19.0dBm



 LTE 18.0dBm



 LTE 17.0dBm



 LTE 16.0dBm



 LTE 15.0dBm



 LTE 14.0dBm






image3.emf


0 0.2 0.4 0.6 0.8 1



DC allocation ratio



2



4



6



8



10



12



14



16



18



20



N



R



 



b



a



c



k



-



o



f



f



 



[



d



B



]



LTE applies LTE MPR, LTE10MHz below NR10MHz



LTE:QPSK, NR:16QAM,OFDM



 LTE 22.0dBm



 LTE 21.0dBm



 LTE 20.0dBm



 LTE 19.0dBm



 LTE 18.0dBm



 LTE 17.0dBm



 LTE 16.0dBm



 LTE 15.0dBm



 LTE 14.0dBm






image4.emf


0 0.2 0.4 0.6 0.8 1



DC allocation ratio



2



4



6



8



10



12



14



16



18



20



N



R



 



b



a



c



k



-



o



f



f



 



[



d



B



]



LTE applies LTE MPR, LTE10MHz below NR10MHz



LTE:QPSK, NR:16QAM,DFT-S-OFDM



 LTE 22.0dBm



 LTE 21.0dBm



 LTE 20.0dBm



 LTE 19.0dBm



 LTE 18.0dBm



 LTE 17.0dBm



 LTE 16.0dBm



 LTE 15.0dBm



 LTE 14.0dBm









image14.emf
10+10MHz_LTE=QPSK_NR=allMod_NR,LTE.zip


10+10MHz_LTE=QPSK_NR=allMod_NR,LTE.zip


10+10MHz_LTE=QPSK_NR=allMod_NR,LTE.docx

[bookmark: _GoBack]Required NR A-MPR in DC_(n)71AA when LTE takes LTE MPR but is limited to a given power
LTE always transmits QPSK (minimum MPR => maximum LTE power)
NR 10 MHz below LTE 10 MHz
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Required NR A-MPR in DC_(n)71AA when LTE takes LTE MPR but is limited to a given power.
LTE always transmits QPSK (minimum MPR => maximum LTE power)
NR 10 MHz below LTE 10 MHz
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