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[bookmark: _Ref434746653]Introduction
In this contribution we present additional simulation results for the adjacent channel coexistence study between Band 41 UE power class supporting 26dBm and legacy class 3UEs operating in the same band. The new results are based on the additional simulation assumptions agreed through email discussion after RAN4 #78. 

[bookmark: _Ref442636613]New simulation assumptions
In RAN4 #78 the following Band 41 HPUE Way Forward was agreed [1]: 
· In parallel for the next meeting, companies are requested to
· Adopt 1 dB ACLR tightening as one option as the basis for continuing work into the next meeting on MPR/A-MPR determination.
· Companies to provide system coexistence simulation results based on expanded cell in aggressor network vs. conventional cell size in victim network.  China Telecom to provide specific simulation parameters by 03/15/16.  
· Companies are encouraged to provide simulation results with more aggressive power control parameters for information.
· Companies to evaluate the impact of HPUE to CA with specific examples of B3+B41 with and without Pcell operation in B41.  In CA configuration, Pcell max Tx power is 23 dBm.  Impact to B7 and B38 to be assessed.
Following the above way forward, two new sets of simulation assumptions were agreed through email discussion [2], aiming at:
· Evaluating the impact of larger cell size which can be potentially be available due to the higher Tx power of Class 2 UE
· Evaluating the impact of lower CL-xile, i.e. a situation in which HPUE is considered as a feature for improving the cell edge throughput performance 
Based on the two goals above, the new scenarios, namely scenario A1 and A2 were proposed.
Scenario A1: Expanded cell size in aggressor network vs. conventional cell size in victim network
As mentioned above, the goal of this scenario is to evaluate the impact of larger cell size which can be available when HPUE are deployed. In other words, the aggressor system which deploy class 2 UEs in Band41 will have a larger Inter Site Distance (ISD). The new ISDs were determined with the following procedure [2]:
1. With 3dB increase in UE maximal Tx power, the coverage of the HPUE system can be extended. The following criteria is used to set the cell radius of the HPUE system:
0. PL (cell_radius_of_HPUE) = PL (cell_radius_of_normal_UE) + 3dB
· PL (cell_radius_of_HPUE) is the path-loss when the HPUE and base station separation equals to its cell radius.
· PL (cell_radius_of_normal_UE) is the path-loss when the normal UE and base station separation equals to its cell radius.
1. As a result:
0. For Urban and Suburban environments, the ISD of aggressor system = 1.2 times of the ISD of victim system.
0. For Rural environments, the ISD of aggressor system = 1.22 times of the ISD of victim system.
The new ISD to be used in Scenario A1 are summarized in Table 1. 
[bookmark: _Ref446607247]Table 1. New ISDs for Scenario A1.
	Environment
	ISD of victim system (km)
	ISD of aggressor system (km)

	Urban
	0.75
	0.9

	Suburban
	2.8
	3.36

	Rural
	6
	7.32

	Rural
	8
	9.76



It is worth noticing that because of the different ISD between aggressor and victim system is not possible to always deploy the aggressor system at cell edge of the victim system. This is shown in Figure 1.
[image: ]
[bookmark: _Ref446607419]Figure 1. Cellular layout in Urban environment for Scenario A1.
The power control parameters in Scenario A1 are the same as the one already adopted in RAN4 #78 [4]. Only PC Set 1 and 20MHz case will be evaluated.
Scenario A2: Conventional cell size in aggressor/victim network with modified CLx-ile values
The goal of this scenario is to improve the cell edge throughput performance by modifying the UL power control distribution and increasing the number of UEs which can transmit more than 23dBm. Three new PC Set were agreed, namely Set 4A, 4B, 4C [2]. The old PC set 1 and new PC set 4 are summarized in Table 2.
In this scenario, ISD simulated is the same for both victim and aggressor system and only 20MHz case will be considered.


[bookmark: _Ref446608872]Table 2. New CL-xile for Scenario A2.
	
	
	CL-xile 23dBm UEs [dB]
	CL-xile 26dBm UEs [dB]

	Scenario
	Gamma
	Set 1
	Set 4A
	Set 4B
	Set 4C
	Set 1
	Set 4A
	Set 4B
	Set 4C

	Urban
	1
	109
	107
	103
	101
	112
	110
	106
	104

	Rural
	1
	133
	128
	125
	123
	136
	131
	128
	126

	Suburban - ISD=6km
	1
	117
	112
	108
	106
	120
	115
	111
	109

	Suburban - ISD=8km
	1
	122
	116
	112
	110
	125
	119
	115
	113




Simulation Results
In this section we provide a summary of the simulation results obtained with the new simulation assumptions. We first summarize results and conclusions obtained with the old assumptions and then take into account Scenario A1 and A2.
Summary of previous simulation results
We presented a full set of simulation results in [3]. Table 3 shows the percentage of UEs transmitting above 23dBm, while Table 4 summarizes the ACLR tightening needed in the different scenarios.
[bookmark: _Ref446609859]Table 3. Percentage of UEs transmitting more than 23dBm.
	
	
	Percentage of UEs transmitting more than 23dBm

	Scenario
	ISD
	10MHz
	20MHz

	Urban Set 1
	750m
	3.47%
	6.78%

	Urban Set 1p
	750m
	0.37%
	0.90%

	Urban Set 2
	750m
	negligible
	negligible

	SubUrban Set 1
	2.8km
	1.84%
	3.91%

	SubUrban Set 2
	2.8km
	negligible
	0.02%

	Rural Set1
	6km
	1.83%
	3.93%

	Rural Set2
	6km
	negligible
	0.03%

	Rural Set1
	8km
	1.95%
	4.18%

	Rural Set2
	8km
	negligible
	0.03%



[bookmark: _Ref446609915]Table 4. ACLR tightening needed by power class 2 UEs.
	
	
	ACLR Tightening Needed

	Scenario
	ISD
	10MHz 
	20MHz 

	Urban Set 1
	750m
	<=1dB
	<=0.8dB

	Urban Set 1p
	750m
	<=0.1dB
	<=0.1dB

	Urban Set 2
	750m
	Negligible
	Negligible

	SubUrban Set 1
	2.8km
	Negligible
	<=0.1dB

	SubUrban Set 2
	2.8km
	Negligible
	Negligible

	Rural Set1
	6km
	<=0.1dB
	<=0.2dB

	Rural Set2
	6km
	Negligible
	Negligible

	Rural Set1
	8km
	<=0.1dB
	<=0.1dB

	Rural Set2
	8km
	Negligible
	Negligible



The above results where summarized in the following observation:
Observation 1: ACLR tightening required by class 2 UEs is between 0dB and 1dB (from [3]).
This conclusion were consistent with results presented by other companies and capture in the RAN4 #78 way forward [1]:
· Adopt 1 dB ACLR tightening as one option as the basis for continuing work into the next meeting on MPR/A-MPR determination.
Scenario A1
In order to understand the different impact of Scenario A1 we will first analyse the new UL power distributions available with the updated ISD for the aggressor system.
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[bookmark: _Ref446613670]Figure 2. UE Tx power distributions for Scenario A1.
Figure 2 shows the UE tx power distribution considering the new ISD proposed for Scenario A1 for all the simulated environments. As it can be observed, and as expected, with the ISD the UL power for the aggressor system is around 3dB higher (mean value). However it is worth noticing that the interferer level at the base station victim due to adjacent channel interference is not exactly 3dB higher compared to the case in which ISD is the same for aggressor and victim system. This is simply due to the fact that the aggressor UE - victim BS distance distribution is not the same in the two cases.
A summary of the simulation results obtained is shown in Table 5. As it can be observed the ACLR tightening needed is always less than 2dB. A collection of all the detailed simulation results for scenario A1 is presented in Appendix A.




[bookmark: _Ref447288571]Table 5. ACLR tightening needed by power class 2 UEs in Scenario A1.
	
	
	ACLR Tightening Needed - PC Set 1 - 20MHz

	Scenario
	ISD victim
	ISD aggressor=ISD victim
	ISD aggressor from Scenario A1

	Urban
	750m
	<=0.8dB
	<=2dB

	SubUrban
	2.8km
	<=0.1dB
	<=1.3dB

	Rural
	6km
	<=0.1dB
	<=2dB

	Rural
	8km
	<=0.1dB
	<=1.9dB



Scenario A2
This scenario is different compared to the one analysed in RAN4 #78 because of the more aggressive power control settings. The UE tx power distributions for scenario A2 are presented in Figure 3. 
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[bookmark: _Ref446625215][bookmark: _Ref446625210]Figure 3. UE Tx power distributions for Scenario A2.
Table 6 summarizes the percentage of UEs transmitting more than 23dBm in Scenario A2. The table also shows a comparison with the PC set 1 adopted in the previous simulations. As it can be observed, the number of UEs exploiting power higher than 23dBm can go up to about 29%.




[bookmark: _Ref447288775]Table 6. Percentage of UEs transmitting more than 23dBm in Scenario A2.
	
	
	Percentage of UEs transmitting more than 23dBm

	Scenario
	ISD victim
	Set 1
	Set 4A
	Set 4B
	Set 4C

	Urban
	750m
	6.78%
	9.99%
	19.32%
	25.32%

	SubUrban
	2.8km
	3.91%
	10.97%
	18.03%
	23.76%

	Rural
	6km
	3.93%
	11.28%
	21.42%
	27.90%

	Rural
	8km
	4.18%
	11.77%
	22.21%
	28.72%



A summary of the simulation results obtained is shown in Table 7. As it can be observed the ACLR tightening needed is always less than 2dB. A collection of all the detailed simulation results for scenario A2 is presented in Appendix B.
[bookmark: _Ref447288912]Table 7. ACLR tightening needed by power class 2 UEs in Scenario A2.
	
	
	ACLR Tightening Needed in Scenario A2 - 20MHz

	Scenario
	ISD victim
	Set 1
	Set 4A
	Set 4B
	Set 4C

	Urban
	750m
	<=0.8dB
	<=1dB
	<=1.9dB
	<=2dB

	SubUrban
	2.8km
	<=0.1dB
	<=0.5dB
	<=1.1dB
	<=1.3dB

	Rural
	6km
	<=0.1dB
	<=1dB
	<=1.5dB
	<=2dB

	Rural
	8km
	<=0.1dB
	<=1dB
	<=1.3dB
	<=1.6dB



Conclusion
In this contribution, we provided further simulation results for the coexistence analysis between HPUE operating in Band 41 and class 3 UEs operating in adjacent channel. The new results are obtained considering the new assumptions agreed through email discussion. By taking into account the collected data, we observed the following:
Observation 1: ACLR tightening required by class 2 UEs in scenario A1 and A2 is <=2dB.
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Appendix A. [bookmark: _Ref442636927][bookmark: _Ref446624916]Throughput loss curves for Scenario A1
In the following sections we present a set of curves showing the mean and 5%-tile throughput degradation due to ACI obtained for Scenario A1. The detailed methodology adopted for this scenario is described in [2].
A.1. Urban – ISD = 750m (26dBm aggressor ISD = 900m)
[image: ]
Figure 4. Throughput degradation due to ACI. Urban scenario – ISD=750m – PC set 1. ISD in the case of 26dBm aggressor system is 900m.

A.2. SubUrban – ISD = 2.8km (26dBm aggressor ISD = 3.36km)
[image: ]
Figure 5. Throughput degradation due to ACI. SubUrban scenario – ISD=2.8km – PC set 1. ISD in the case of 26dBm aggressor system is 3.36km.

A.3. Rural – ISD = 6km (26dBm aggressor ISD = 7.32km)
[image: ]
Figure 6. Throughput degradation due to ACI. SubUrban scenario – ISD=6km – PC set 1. ISD in the case of 26dBm aggressor system is 7.32m.
A.4. Rural – ISD = 8km (26dBm aggressor ISD = 9.76km)
[image: ]
Figure 7. Throughput degradation due to ACI. SubUrban scenario – ISD=8km – PC set 1. ISD in the case of 26dBm aggressor system is 9.76m.

Appendix B. [bookmark: _Ref447287176]Throughput loss curves for Scenario A2
In the following sections we present a set of curves showing the mean and 5%-tile throughput degradation due to ACI obtained for Scenario A2. The detailed methodology adopted for this scenario is described in [2].
B.1. PC Set 4A
B.1.1. Urban
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Figure 8. Throughput degradation due to ACI. Urban scenario – ISD=750m – PC set 4A.

B.1.2. SubUrban
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Figure 9. Throughput degradation due to ACI. SubUrban scenario – ISD=2.8km – PC set 4A.
B.1.3. Rural – ISD=6km
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Figure 10. Throughput degradation due to ACI. Rural scenario – ISD=6km – PC set 4A.
B.1.4. Rural – ISD=8km
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Figure 11. Throughput degradation due to ACI. Rural scenario – ISD=8km – PC set 4A.
B.2. PC Set 4B
B.2.1. Urban
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Figure 12. Throughput degradation due to ACI. Rural scenario – ISD=750m – PC set 4B.
B.2.2. SubUrban
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Figure 13. Throughput degradation due to ACI. SubUrban scenario – ISD=2.8km – PC set 4B.
B.2.3. Rural – ISD=6km
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Figure 14. Throughput degradation due to ACI. Rural scenario – ISD=6km – PC set 4B.
B.2.4. Rural – ISD=8km
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Figure 15. Throughput degradation due to ACI. Rural scenario – ISD=8km – PC set 4B.
B.3. PC Set 4C
B.3.1. Urban
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Figure 16. Throughput degradation due to ACI. Rural scenario – ISD=750m – PC set 4C.
B.3.2. SubUrban
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Figure 17. Throughput degradation due to ACI. Rural scenario – ISD=2.8km – PC set 4C.

B.3.3. Rural – ISD=6km
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Figure 18. Throughput degradation due to ACI. Rural scenario – ISD=6km – PC set 4C.
B.3.4. Rural – ISD=8km
[image: ]
Figure 19. Throughput degradation due to ACI. Rural scenario – ISD=8km – PC set 4C.
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