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1	Introduction
This contribution presents A-MPR simulation results for DC_(n)71B contiguous intraband EN-DC configuration and a proposal how to define the A-MPR specification.
2	Discussion
2.1	Simulation assumptions
· Bandwidth combinations (LTE+NR): 5+5 MHz, 5+10 MHz, 10+5 MHz, 5+15 MHz, 15+5 MHz, 10+10 MHz
· Single PA [1]
· Equal PSD for LTE and NR [1]
· PA calibration point: QPSK 100 RB DFT-s-OFDM signal with 0.5 dB MPR
· LTE LO leakage and IQ-Image = -25 dBc, NR LO leakage and IQ-Image = -28 dBc
· ALCR from 38.101-3, Table 6.5.3.2.4-1 (below)
· SEM from 38.101-3, Table 6.5.3.2.3.1-1
· NR general spurious limit from 38.101, Table 6.5.3.1-2
· Coexistence limits of -50 dBm/1MHz to protect bands 12 and 29 according to 36.101, Table 6.6.3.2-1
· Protection of bands 12 and 29 
· 	requirement is -50 dBm/1 MHz for bands 12/85 and -38 dBm/1MHz for band 29.
· 	filter rejection to band 12/85 is 25 dB 
· 	filter rejection to band 29 is 10 dB 
· EVM not included as it will be specified so that only LTE or NR carrier is allocated
· The searched back-off is applied to the entire signal (LTE+NR), i.e., the LTE and NR modems know each other’s allocation and have equal PSD.
Table 1: ACLR for intra-band EN-DC (contiguous sub-blocks)
	Parameter
	Unit
	Value

	EN-DCACLR
	dBc
	30

	Measurement bandwidth
	
	ENBW for wanted
[0.95] ENBW for adjacent

	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.



2.2 Allocation ratio results
It was agreed in [1] that allocation ratio is used to define the A-MPR.
In case NR uses 15 kHz SCS then allocation ratio for EN-DC is defined as

where LCRB,LTE and LCRB,NR are the LTE and NR allocation sizes in RB, respectively and NRB,LTE and NRB,NR are the transmission bandwidth configurations of the LTE and NR channel, respectively. 
[bookmark: _Hlk513636107]Figure 1 shows required back-off as function of allocation ratio. Figure contains data for all included bandwidth combinations, SCSs in the worst-case position (upper band edge). From this data we have derived a unified A-MPR definition for the whole band n71.
Figure 1: Back-off vs. allocation ratio for entire band n71 (all bandwidth combinations and SCSs)

[image: ]

2.3	A-MPR(1) requirement for the case that LTE and NR modems know each other’s allocation
[bookmark: _Hlk513636240]When LTE and NR know each other’s allocation, the A-MPR is defined in terms of the total transmission powers as

where

The allocation ratio is


2.3	A-MPR(2) requirement for the case that LTE and NR modems do not know each other’s allocation
[bookmark: _Hlk513636272]When LTE and NR do not know each other’s allocation, The A-MPR is defined carrier wise as
 

where



Above, the worst-case allocation ratios for each carrier are as follows where LTE modems assumes that NR allocation is 1 as it will lead to maximum needed A-MPR and vice versa.


and the worst-case division of power between carriers is represented by (need is explained in clause 2.3.1)

and

Table 3. Symbols for DC_(n)71B A-MPR
	
	Total transmission power (LTE+NR)

	
	Transmission power of the LTE channel

	
	Transmission power of the NR channel

	
	Allocation size (in RB) in LTE channel

	
	Allocation size (in RB) in NR channel

	
	Transmission bandwidth configuration in LTE channel

	
	Transmission bandwidth configuration in NR channel for its configured SCS

	
	Transmission bandwidth configuration in NR channel for the SCS assumed by the LTE branch (minimum SCS valid for the NR channel bandwidth)




2.3.1	The need for worst-case division of power between carriers
A-MPR defines the difference between Ppowerclass and (assumed) total transmission power. In addition, the (assumed) total transmission power is divided between the carriers. In the equal-PSD case, the power division is implied by the allocation sizes of the carriers. However, when the modems do not know each other’s allocation, the power division terms must be defined explicitly according to the assumed allocation size in the other carrier. A worst-case assumption must be made to ensure that transmission power never exceeds Ppowerclass – A-MPR. Because of the pessimistic assumption in power division terms, the true transmission power is usually less than Ppowerclass – A-MPR. Such extra back-off is inevitable when the modems do not know each other’s allocation. Some examples are given in followeing figures.
[image: ]
Figure 2: LTE 5 MHz + NR 15 MHz and LTE 1 RB allocation, NR 1 RB allocation

[image: ]
Figure 3: LTE 5 MHz + NR 15 MHz and LTE full allocation, NR 1 RB allocation
[image: ]
Figure 4: LTE 5 MHz + NR 15 MHz and LTE 25 RB, NR 1 RB allocation

The impact of power division term into A-MPR(2) is presented in Figure 5
[image: ][image: ]
Figure 5: Impact of power division term into A-MPR(2)
3	Conclusion
In this contribution we have presented NR backoff simulation results for DC_(n)71B when LTE and LTE and NR.
We have made following proposal A-MPR:
When LTE and NR know each other’s allocation, the A-MPR(1) is defined in terms of the total transmission powers as

where

The allocation ratio is


When LTE and NR do not know each other’s allocation, The A-MPR(2) is defined carrier wise as
 

where



Above, the worst-case allocation ratios for each carrier are as follows where LTE modems assumes that NR allocation is 1 as it will lead to maximum needed A-MPR and vice versa.


and the worst-case division of power between carriers is represented by 

and


4	Reference
[1] R4-1805761, WF for UE RF AH specific for DC_(n)71B, Nokia, TMO, Skyworks, Qualcomm, Intel, LGE, Ericsson, RAN4#86bis
Appendix: General formula for A-MPR applicable for all SCS
When LTE and NR know each other’s allocation, the A-MPR is defined in terms of the total transmission powers as

where

The allocation ratio is


When LTE and NR do not know each other’s allocation, the A-MPR is defined carrierwise as
 

where


Above, the worst-case allocation ratios for each carrier are as follows where LTE modem assumes that NR allocation is 1 as it will lead to maximum needed A-MPR, and vice versa.


and the worst-case division of power between carriers is represented by

and


Table A-1. Symbols for DC_(n)71B A-MPR
	
	Total transmission power (LTE+NR)

	
	Transmission power of the LTE channel

	
	Transmission power of the NR channel

	
	Allocation size (in RB) in LTE channel

	
	Allocation size (in RB) in NR channel

	
	Transmission bandwidth configuration in LTE channel

	
	Transmission bandwidth configuration in NR channel for its configured SCS

	
	Transmission bandwidth configuration in NR channel for the SCS assumed by the LTE branch (minimum SCS valid for the NR channel bandwidth)

	
	LTE subcarrier spacing

	
	Subcarrier spacing configured in NR channel

	
	Subcarrier spacing in NR channel as assumed by the LTE branch (minimum valid SCS)
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