
3GPP TSG-RAN WG4 (Radio) Meeting #90
R4-1901489
Athens, Greece, 25 February – 1 March 2019
Agenda Item:
9.10.1
Source: 
Nokia, Sprint
Title: 
System level simulation results for coexistence study on 29dBm UE Power Class for LTE Band 41 and NR Band n41 (urban and suburban areas)
Document for:
Discussion
1.
Introduction

The revised WID on 29 dBm UE Power Class for LTE Band 41 and NR Band n41 was approved at TSG RAN #81 [1]. One of the objectives of this work item is to develop ACLR requirements for 29 dBm HPUE. Hence system level simulations need to be performed for the coexistence study.
This contribution provides the system level simulation results using the approved assumptions in the urban and suburban areas, according to the system level simulation methodology and assumptions for coexistence study on 29dBm UE Power Class for LTE Band 41 and NR Band n41 proposed in [2].
2.
Simulation Results and Discussion
The inter-site distances considered in this study are provided in Table 2.1 below. Note that the UL power control parameters are adjusted according to the UE maximum output power according to the proposed assumptions in the urban and suburban areas [2]. This represents the case where the 29 dBm UE is used to enhance the UL coverage rather than capacity in the urban and suburban areas. The channel bandwidth of 20 MHz is simulated.
Table 2.1: Inter-site distances (ISD)
	Environment
	ISD (km)
	ISD (miles)

	Urban
	0.75
	0.47

	Suburban
	2.8
	1.74


The CDFs of the UE transmit power as well as the victim system UL throughput loss Vs ACLR offset (with different power control parameter sets) for 0.75 km inter-site distance are shown in Figure 2.1 below.
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	ACLR offset X [dB]
	0
	1

	Average throughput loss (23 dBm interfering UE)
	2.53%
	

	5%-tile throughput loss (23 dBm interfering UE)
	2.20%
	

	Average throughput loss (29 dBm interfering UE)
	2.71%
	2.39%

	5%-tile throughput loss (29 dBm interfering UE)
	2.37%
	2.07%


 (a) With Power Control Parameter Set 1
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	ACLR offset X [dB]
	0
	1

	Average throughput loss (23 dBm interfering UE)
	2.20%
	

	5%-tile throughput loss (23 dBm interfering UE)
	2.20%
	

	Average throughput loss (29 dBm interfering UE)
	2.22%
	1.95%

	5%-tile throughput loss (29 dBm interfering UE)
	2.20%
	1.87%


(b) With Power Control Parameter Set 1’
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	ACLR offset X [dB]
	0

	Average throughput loss (23 dBm interfering UE)
	0.86%

	5%-tile throughput loss (23 dBm interfering UE)
	1.20%

	Average throughput loss (29 dBm interfering UE)
	0.80%

	5%-tile throughput loss (29 dBm interfering UE)
	1.18%


(c) With Power Control Parameter Set 2
Figure 2.1: For 0.75 km inter-site distance
It can be seen from the CDFs of the UE transmit power in Figure 2.1 that the CDFs of the 23 dBm UE and the 29 dBm UE are identical until the UE reach their maximum output power. This is expected as the CLx-ile is adjusted according to the UE maximum output power. Comparing the CDFs of the UE transmit power with Set 1 and Set 1’, it can be seen that more (~5% of 23 dBm UE and ~1% of 29 dBm UE) of the UE population transmitted with their maximum output power with the more aggressive Set 1. Note that with Set 2, the 29 dBm UE transmitted marginally less power than the 23 dBm UE, due to the rounding of the CLx-ile.
Moreover, it can be seen from the victim system UL throughput loss Vs ACLR offset results in Figure 2.1 that with the more aggressive Set 1, the ACLR of the 29 dBm UE need to be improved (~1 dB) so that the victim system performance degradation due to 29 dBm interfering UE is the same as that due to 23 dBm interfering UE. Note that with Set 2, the victim system performance degradation due to 29 dBm interfering UE is marginally less than that due to 23 dBm interfering UE, due to the fact that the 29 dBm UE transmitted marginally less power than the 23 dBm UE.
The CDFs of the UE transmit power as well as the victim system UL throughput loss Vs ACLR offset (with different power control parameter sets) for 2.8 km inter-site distance are shown in Figure 2.2 below.
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	ACLR offset X [dB]
	0
	1

	Average throughput loss (23 dBm interfering UE)
	1.28%
	

	5%-tile throughput loss (23 dBm interfering UE)
	3.97%
	

	Average throughput loss (29 dBm interfering UE)
	1.31%
	1.18%

	5%-tile throughput loss (29 dBm interfering UE)
	4.10%
	3.68%


(a) With Power Control Parameter Set 1
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	ACLR offset X [dB]
	0

	Average throughput loss (23 dBm interfering UE)
	0.28%

	5%-tile throughput loss (23 dBm interfering UE)
	0.56%

	Average throughput loss (29 dBm interfering UE)
	0.26%

	5%-tile throughput loss (29 dBm interfering UE)
	0.51%


(b) With Power Control Parameter Set 2
Figure 2.2: For 2.8 km inter-site distance

Similar observations can be made from the results in Figure 2.2, namely that the CDFs of the 23 dBm UE and the 29 dBm UE are identical until the UE reach their maximum output power, more (~2.5% of 23 dBm UE and ~0.5% of 29 dBm UE) of the UE population transmitted with their maximum output power with the more aggressive Set 1, and the ACLR of the 29 dBm UE need to be improved (~1 dB) so that the victim system performance degradation due to 29 dBm interfering UE is the same as that due to 23 dBm interfering UE.

The 99.99%-tile of the victim BS received signal power for the simulated cases are summarized in Table 2.2 below. It can be seen that the 99.99%-tile received signal power in all simulated cases, except with the more aggressive Set 1 for 0.75 km inter-site distance, are lower than the current -43 dBm in-band blocking requirements specified in RAN4 specifications for wide-area BS. Although the 99.99%-tile received signal power with the more aggressive Set 1 for 0.75 km inter-site distance is slightly (<0.7 dB) higher than -43 dBm, this should not be an issue for typical BS implementation with reasonable margin over the standards requirements. Therefore, the current BS in-band blocking requirements can also be applied for the 29 dBm UE case, and there is no need to specify new BS in-band blocking requirements.

Table 2.2: 99.99%-tile victim BS received signal power

	Power control parameters
	0.75 km inter-site distance
	2.8 km inter-site distance

	Set 1
	-42.3112
	-48.8596

	Set 1’
	-50.3107
	

	Set 2
	-62.8175
	-62.4909


3.
Conclusion

This contribution provides the system level simulation results using the approved assumptions in the urban and suburban areas. The simulation results show that when the UL power control parameters are adjusted according to the UE maximum output power, the ACLR of the 29 dBm UE need to be improved (~1 dB) so that the victim system performance degradation due to 29 dBm interfering UE is the same as that due to 23 dBm interfering UE. Moreover, the simulation results show that the current BS in-band blocking requirements can also be applied for the 29 dBm UE case, and there is no need to specify new BS in-band blocking requirements.
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