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Summary

This contribution studies the effect of A-MPR on Band 26 UL performance. As the A-MPR value increases Band 26 UL performance degrades dramatically. Using a large A-MPR value to meet unnecessary stringent spurious emission and/or OOBE requirements, such as the requirement of -50dBm/MHz or -57dBm/6.25kHz, is not a wise choice. We would recommend specifying a realistic spurious emission requirement to reduce the burden on A-MPR and maintain a reasonable uplink performance. Otherwise, a large A-MPR will degrade the system performance significantly.
1
Introduction
In order to meet the OOBE and/or spurious emission requirements, A-MPR may be needed. If the requirement is very stringent, a large A-MPR value is needed. There is a trade-off between A-MPR and system performance degradation. This contribution evaluates Band 26 LTE UL performance in various A-MPR values and concludes that a large A-MPR value is not a wise choice to meet the unnecessary stringent spurious emission requirement.
2
Deployment scenario, simulation methodology and parameters
The simulation methodology for Band 26 LTE UL performance is taken from [1]. The following table provides the Band 26 LTE parameters and their values used in this study.

Table 2-1: Band 26 LTE parameters

	Parameter
	Assumption

	Simulation type
	Snapshot

	Carrier frequency
	850 MHz

	System bandwidth
	10 MHz

	Cellular layout
	Hexagonal grid, 19 cell sites, 57 sectors

with BS in the corner of the cell
65-degree sectored beam

	Wrap around
	Employed

	Inter-site distance
	1500 m

	Traffic model
	Full buffer

	Max BS TX power
	43 dBm

	BS antenna pattern
	TR 36.942 [1]

	BS antenna gain
	15 dBi

	BS antenna height
	30 m

	Average building height
	15 m

	Max UE TX power
	23 dBm

	UE antenna gain and body loss
	-10 dBi

	White noise power density
	-174 dBm/Hz

	Scheduling algorithm
	Round Robin

	LTE RB width
	180 kHz

	LTE UE number per sector
	3
	6
	12

	RB number per UE
	16
	8
	4

	Link simulation interface
	Attenuated and truncated form of the Shannon bound in TR 36.942 [1]

	Environment
	Macro Cell, urban Area

	LTE BS to UE path-loss model
	Urban macro model in TR 36.942 [1], with MCL of 70 dB

	Standard deviation of log-normal shadow fading between LTE BS and UE
	10 dB


Band 26 LTE UL power control is considered. The following table provides the Band 26 LTE UL power control parameters and their values used in this study.

Table 2-2: Band 26 LTE UL power control parameters

	Parameter set
	Gamma
	PLx-ile
	Rmin

	
	
	10 MHz bandwidth
	

	Set 1
	1
	122 or 115
	-53 dB

	Set 2
	0.8
	133
	-53 dB


In order to illustrate the different power control parameter effect, LTE UE TX power after power control is collected and shown in the following figure. This is for the case of A-MPR of 0 dB.
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Figure 2-1: CDF of LTE UE TX power after power control, A-MPR = 0
Band 26 LTE UL average throughput loss is the measure used in this study to evaluate the effect of A-MPR.
3
Simulation results
The following figures and tables show the simulation results of Band 26 UL performance degradation with various A-MPR values. Totally there are six cases in this study:
a. Power control set 1, PLxile=115, UE=6

b. Power control set 1, PLxile=122, UE=3

c. Power control set 1, PLxile=122, UE=6

d. Power control set 1, PLxile=122, UE=12

e. Power control set 2, PLxile=133, UE=6
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LTE UL average throughput loss vs A-MPR
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	A-MPR in dB
	0
	2
	4
	6
	8

	Average throughput in kbps
	766.21
	762.22
	750.92
	734.70
	717.55

	Average throughput loss
	0
	0.52%
	2.00%
	4.11%
	6.35%


Figure 3-1: Results of Case a: power control set 1, PLx-ile = 115 dB, 6 UE per sector
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LTE UL average throughput loss vs A-MPR

A-MPR in dB
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	A-MPR in dB
	0
	2
	4
	6
	8

	Average throughput in kbps
	1343.3
	1273.2
	1174.8
	1053.9
	911.76

	Average throughput loss
	0
	5.22%
	12.54%
	21.54%
	32.13%


Figure 3-2: Results of Case b: power control set 1, PLx-ile = 122 dB, 3 UE per sector
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LTE UL average throughput loss vs A-MPR
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	A-MPR in dB
	0
	2
	4
	6
	8

	Average throughput in kbps
	679.35
	659.79
	632.71
	594.35
	545.32

	Average throughput loss
	0
	2.88%
	6.87%
	12.51%
	19.73%


Figure 3-3: Results of Case c: power control set 1, PLx-ile = 122 dB, 6 UE per sector
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LTE UL average throughput loss vs A-MPR
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	A-MPR in dB
	0
	2
	4
	6
	8

	Average throughput in kbps
	343.53
	338.69
	331.17
	320.35
	305.36

	Average throughput loss
	0
	1.41%
	3.60%
	6.75%
	11.11%


Figure 3-4: Results of Case d: power control set 1, PLx-ile = 122 dB, 12 UE per sector
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LTE UL average throughput loss vs A-MPR
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	A-MPR in dB
	0
	2
	4
	6
	8

	Average throughput in kbps
	700.95
	645.88
	576.36
	496.32
	410.89

	Average throughput loss
	0
	7.86%
	17.77%
	29.19%
	41.38%


Figure 3-5: Results of Case e: power control set 2, PLx-ile = 133 dB, 6 UE per sector

By comparing the results of Case a, c, and e (different power control, same number of UEs per sector), it can be seen that the loss of Case a (PLxile=115dB, gamma=1) is the least and the loss of Case e (PLxile=133dB, gamma=0.8) is the worst. Without A-MPR, the overall UE TX power of case e is smaller, shown in Figure 2-1. So, Case e is more sensitive when A-MPR applies.
By comparing the results of Case b, c, and d (same power control, different number of UEs per sector), it can be seen that the loss of Case b (3 UEs per sector) is the worst and the loss of Case d (12 UEs per sector) is the least. It is assumed that the UE maximum TX power is the same no matter how many RBs it is allocated. For Case b, as each UE’s occupied bandwidth is larger, its power spectrum density is lower and therefore it is more sensitive to A-MPR. On the other hand, Case d UE’s power spectrum density is higher, so it is not as sensitive to A-MPR as the UE in Case b.
4
Conclusion

As can be seen from the simulation results in all scenarios, as the A-MPR value increases Band 26 UL performance degrades dramatically. So, using a large A-MPR value to meet unnecessary stringent spurious emission requirements, such as the requirement of -50dBm/MHz or -57dBm/6.25kHz, is not a wise choice. We would recommend specifying a realistic spurious emission requirement to reduce the burden on A-MPR and maintain a reasonable uplink performance. Otherwise, a large A-MPR will degrade the system performance significantly.
5
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