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Introduction
Experimental measurements showed NR maximum output was PC (power class) 3 power sharing limited for MSD test points (TP) corresponding to inner RB allocations (TP1,2,3 [1]), and band protection/ACLR limited for outer RB allocations (TP4 [1]). In [1], TP1,2,3 results were summarized in a table, TP4 presented in a graph. This contribution updates the measured NR A-MPR graph for TP1,2,3,4 for all LTE transmit power and suggests measurement TP proposals for Release-16 accordingly.
Discussion
DC_(n)71AA MSD Test Points
Table 1 below summarizes the agreed DC_(n)71AA MSD test points [2].
Table 1. Reference Sensitivity (MSD) Levels and Test Points Intra-band DC_(n)71AA
	MSD / DC bandwidth 

	Test point #
	DC configuration
	E-UTRA/NR band
	FC (UL)
(MHz)
	Channel bandwidth
(MHz)
	UL
allocation (LCRB)
	FC (DL)
(MHz)
	MSD
(dB)
	Duplex mode

	TP1
	DC_(n)71AA
	71
	665.5
	5
	5 (RBend =24)
	619.5
	0
	FDD

	
	
	n71
	675.5
	15
	15 (RBstart = 0)
	629.5
	1.8
	

	TP2
	DC_(n)71AA
	71
	670.5
	15
	15 (RBend = 74)
	624.5
	0
	

	
	
	n71
	680.5
	5
	5 (RBstart = 0)
	634.5
	1.6
	

	TP3
	DC_(n)71AA
	71
	668
	10
	10 (RBend = 49)
	622
	0
	

	
	
	n71
	678
	10
	10 (RBstart = 0)
	632
	1.7
	

	TP4
	DC_(n)71AA
	71
	668
	10
	10 (RBstart = 0)
	622
	17.2
	

	
	
	n71
	678
	10
	10 (RBend = 51)
	632
	29.4
	


NR A-MPR Measurement Results and Assumptions
Measurement assumptions are those of contribution [1].
LTE takes LTE MPR as if transmitted alone. LTE power denoted “PLTE” is limited to power levels ranging from 7 to 22 dBm. For each PLTE, NR power, denoted “PNR” is swept to determine the maximum NR transmission power level allowed to meet emission limits and/or keep total power within power class limit. EN-DC power class 3 is assumed. The obtained PNR levels versus PLTE for each TP are presented in Figure 1 below. Graph in Figure 1-right is a zoomed version of the Figure 1-left. The measured total EN-DC transmit power levels vs PLTE are plotted in Figure 2.
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[bookmark: _Ref1139465]Figure 1-left: Primary y-axis: Maximum allowed PNR measured power levels for TP1 (orange dots), TP2 (crosses), TP3 (diamonds), TP4 (blue line) vs. PC3 theoretical dynamic power sharing (DPS – dashed black line), vs. agreed MPR [2] (grey line), Secondary y-axis: TP4 measured PSD difference (red line) as function of PLTE. 
[image: ]
Figure 2: Total measured EN-DC transmit power levels vs PLTE for TP1 (orange dots), TP2 (crosses), TP3 (diamonds), TP4 (blue line).
For TP 1,2,3, Figure 1 shows that, the measured maximum allowed NR transmission power is limited by the PC3 power sharing. In other words, PNR is allowed to take full power share of the EN-DC power class 3 even when PLTE reaches 22dBm and UE still passes all emission and band protection requirements. Figure 2 shows that the maximum PC3 EN-DC output power level of 23 dBm is achievable for TP 1,2,3.
For TP4, Figure 1 shows that the NR maximum transmission power level cannot reach the maximum PC3 power sharing limit due additional spurious emission and ACLR requirements. The measured PSD ranges from -15 to +15 dB. These measurements also show that the agreed MPR [2] provide ample margin wrt to measured PA performance. Figure 2 shows that the minimum UE total EN-DC power is approximately 18.1 dBm. For PLTE <10 dBm, 23 dBm total transmit power is feasible. We make the following observations:
Observation 1: In release 15, the MSD levels for TP 1,2,3,4 have been specified based on measurements performed at maximum EN-DC transmit power levels for PC3.
Observation 2: For inner allocations TP 1,2,3, NR is allowed to take the full share of EN-DC maximum output power of power class 3 even when LTE is transmitted at 22 dBm. EN-DC total power of 23 dBm can be obtained across the whole LTE output power dynamic range. Note that by definition of DPS for PC3, testing with PLTE =23 dBm should be prevented since this forces the UE to drop NR.
Observation 3: For TP 4, measurements indicate that NR dropping can be avoided as NR can be transmitted across the entire PLTE dynamic range and still meet all emission requirements. UE cannot reach the maximum total EN-DC output power of PC3 across the entire LTE output power dynamic range. The minimum EN-DC total transmission power level is approximately 18.1 dBm.
Observation 4: For TP4, at the measured NR A-MPR power levels, the measured PSD difference between the MCG and PCG exhibits a large spread: -15 to 15 dB.
Uplink Test Conditions for Release 16
Reference sensitivity test cases are meant to mimic RF, RB allocations and modulation and coding scheme (MCS) conditions representative of a UE located at cell edge. In this respect, and for the case of intra-band EN-DC, considering eNb and gNb are likely to be co-located, and that MCS values are low, it makes sense to adopt the convention used throughout Release 15 of ensuring equal PSD split between LTE and NR during testing. To prevent dropping NR link during conformance tests, measures should be taken so as to avoid PLTE to reach 23 dBm. Note that the procedure currently published in [3] does not prevent this situation from occurring since continuous “up” power control commands are sent to the UE on each RAT/carrier for the entire duration of the Throughput measurement.
For Release 16, assuming the concept of inner allocation is agreed for intra-band contiguous EN-DC operation, we make the following observation:
Observation 5: 
· For all test points, MSD should be tested at equal uplink LTE and NR PSD. For test point 4, DC_(n)71AA MSD should be measured with UE allowed to set PLTE and PNR to the agreed intra-band contiguous MPR operating point defined in [2] sub-clause 6.2B.2.1.2. 
· For test points 1,2,3, assuming that inner allocation approach in [4] is adopted, MSD could be tested at maximum EN-DC output levels with power sharing as proposed in Table 2. 
[bookmark: _Ref1139945]Table 2 LTE and NR transmit power levels for MSD TP 1,2,3.
	Test point #
	E-UTRA/NR band
	Channel bandwidth
(MHz)
	UL
allocation (LCRB)
	Test condition
	Allowed PLTE
(dBm)
	Allowed PNR
(dBm)
	PEN-DC_tot
(dBm)

	TP1
	71
	5
	5 (RBend =24)
	Equal PSD
	17
	22
	23.2

	
	n71
	15
	15 (RBstart = 0)
	
	
	
	

	TP2
	71
	15
	15 (RBend = 74)
	Equal PSD
	22
	17
	23.2

	
	n71
	5
	5 (RBstart = 0)
	
	
	
	

	TP3
	71
	10
	10 (RBend = 49)
	Equal PSD
	20
	20
	23.0

	
	n71
	10
	10 (RBstart = 0)
	
	
	
	

	TP4
	71
	10
	10 (RBstart = 0)
	Equal PSD
	MPR sub-clause 6.2B.2.1.2 [2]

	
	n71
	10
	10 (RBend = 51)
	
	


 
Conclusions
In this contribution the required back-off needed to meet DC_(n)71AA out of band emissions for each MSD DC_(n)71AA TP NR operation in DC_(n)71AA has been studied. We observe:

Observation 1: In release 15, the MSD levels for TP 1,2,3,4 have been specified based on measurements performed at maximum EN-DC transmit power levels for PC3.
Observation 2: For inner allocations TP 1,2,3, NR is allowed to take the full share of EN-DC maximum output power of power class 3 even when LTE is transmitted at 22 dBm. EN-DC total power of 23 dBm can be obtained across the whole LTE output power dynamic range. Note that by definition of DPS for PC3, testing with PLTE =23 dBm should be prevented since this forces the UE to drop NR.
Observation 3: For TP 4, measurements indicate that NR dropping can be avoided as NR can be transmitted across the entire PLTE dynamic range and still meet all emission requirements. UE cannot reach the maximum total EN-DC output power of PC3 across the entire LTE output power dynamic range. The minimum EN-DC total transmission power level is approximately 18.1 dBm.
Observation 4: For TP4, at the measured NR A-MPR power levels, the measured PSD difference between the MCG and PCG exhibits a large spread: -15 to 15 dB.
Observation 5: 
· For all test points, MSD should be tested at equal uplink LTE and NR PSD. For test point 4, DC_(n)71AA MSD should be measured with UE allowed to set PLTE and PNR to the agreed intra-band contiguous MPR operating point defined in [2] sub-clause 6.2B.2.1.2. 
· For test points 1,2,3, assuming that inner allocation approach in [4] is adopted, MSD could be tested at maximum EN-DC output levels with power sharing as proposed in table 2. 
Table 2 LTE and NR transmit power levels for MSD TP 1,2,3.
	Test point #
	E-UTRA/NR band
	Channel bandwidth
(MHz)
	UL
allocation (LCRB)
	Test condition
	Allowed PLTE
(dBm)
	Allowed PNR
(dBm)
	PEN-DC_tot
(dBm)

	TP1
	71
	5
	5 (RBend =24)
	Equal PSD
	17
	22
	23.2

	
	n71
	15
	15 (RBstart = 0)
	
	
	
	

	TP2
	71
	15
	15 (RBend = 74)
	Equal PSD
	22
	17
	23.2

	
	n71
	5
	5 (RBstart = 0)
	
	
	
	

	TP3
	71
	10
	10 (RBend = 49)
	Equal PSD
	20
	20
	23.0

	
	n71
	10
	10 (RBstart = 0)
	
	
	
	

	TP4
	71
	10
	10 (RBstart = 0)
	Equal PSD
	MPR sub-clause 6.2B.2.1.2 [2]

	
	n71
	10
	10 (RBend = 51)
	
	



Methods to prevent PLTE from reaching 23 dBm during conformance test should be further studied.
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