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1. Introduction
The Band 41 HPUE co-existence simulation scenarios and parameters were extensively discussed in RAN4 #78 meeting, and the following agreements were reached in the WF [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.
This contribution provides the detailed parameters for the two scenarios indicated in the WF. 
In addition to the co-existence simulation results summarized in RAN4 #78 [2], interested companies are encouraged to further provide the simulation results to RAN4 #78bis meeting based on the assumptions in this contribution.

Note that majority of the parameters are re-used from the HPUE TR 36.886 v0.3.0.
2. Additional simulation assumptions
2.1
Scenario A1: Expanded cell size in aggressor network vs. conventional cell size in victim network
2.1.0
General
In this scenario, HPUE is considered as a useful feature for extending the cell size, which would help operators reduce number of deployed BSs.

2.1.1
Macro cell propagation model
Follow the model in section 5.6.1.1 of the HPUE TR 36.886 v0.3.0 [4].
2.1.2
Power control parameters
For each of the four ISDs, use the power control parameter set 1 for 20MHz bandwidth defined in Table 5.6.1.2-1 and Table 5.6.1.2-2 of the HPUE TR 36.886 v0.3.0 [4]. These parameters are copied in Table 1 and Table 2 as below.
Note: Only the power control parameter set 1 and 20MHz bandwidth are proposed for the purpose of reducing simulation case.
Table 1: Power control parameters for +23 dBm UE, Scenario A1
(a) Parameters for +23 dBm UE with 0.75 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 1
	1
	109


(b) Parameters for +23 dBm UE with 2.8 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 1
	1
	133


(c) Parameters for +23 dBm UE with 6 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 1
	1
	117


(d) Parameters for +23 dBm UE with 8 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 1
	1
	122


Table 2: Power control parameters for +26 dBm UE, Scenario A1
(a) Parameters for +26 dBm UE with 0.75 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 1
	1
	112


(b) Parameters for +26 dBm UE with 2.8 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 1
	1
	136


(c) Parameters for +26 dBm UE with 6 km ISD 

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 1
	1
	120


(d) Parameters for +26 dBm UE with 8 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 1
	1
	125


2.1.3
Cell layout

In the evaluation, base stations with 3 sectors per site are placed on a hexagonal grid, with wrap around. The number of sites for both victim and aggressor system shall be equal to or higher than 19. Uncoordinated macro cellular deployments are assumed in the evaluation. Particularly, two kinds of uncoordinated macro cellular deployments, i.e., uncoordinated macro cellular deployment – A and B, are assumed in the simulation procedure Step (1) and Step (2) in Section 2.1.5, respectively.

2.1.3.1 Uncoordinated macro cellular deployment - A

For the uncoordinated macro cellular deployment – A, the same cell layout used in Section 5.6.1.3 in TR 36.886 is assumed, where aggressor UE may be at cell edge of the serving base station but close to the victim base station (hence transmitting with highest power and causing highest interference). Specifically, the identical cell layout for both victim and aggressor system shall be applied, with worst case shift between sites. Second network’s sites are located at the first network’s cell edge, as shown in Figure 1. 
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Figure 1: Uncoordinated macro cellular deployment - A
The inter-site distances for uncoordinated macro cellular deployment - A are provided in Table 3(a) below.

Table 3 (a): Inter-site distances for uncoordinated macro cellular deployment - A
	Environment 
	ISD of victim system and aggressor system(km)

	Urban 
	.75

	Suburban 
	2.8

	Rural
	6

	Rural
	8


2.1.3.2 Uncoordinated macro cellular deployment - B

For uncoordinated macro cellular deployment – B, different cell sizes will be assumed for victim and aggressor system. Specifically, the aggressor system with HPUE utilized has bigger cell size than the victim system with normal UE utilized, as demonstrated in Figure 2. 
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Figure 2: Uncoordinated macro cellular deployment - B
In particular, the inter-site distances for uncoordinated macro cellular deployment - B are provided in Table 3(b) below.

Table 3 (b): Inter-site distances for uncoordinated macro cellular deployment - B
	Environment 
	ISD of victim system (km)
	ISD of aggressor system (km) 

	Urban 
	.75
	0.9

	Suburban 
	2.8
	3.36

	Rural
	6
	7.32

	Rural
	8
	9.76


Note 1: the method to calculate the ISD of aggressor system is as follow:
· 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:

· 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.

· As a result:
· For Urban and Suburban environments, the ISD of aggressor system = 1.2 times of the ISD of victim system.

· For Rural environments, the ISD of aggressor system = 1.22 times of the ISD of victim system.
Note 2: Considering the aggressor ISD and victim ISD is 
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 and R respectively, the offset between the center BS of aggressor system and the center BS of victim system equals to that when both aggressor and victim ISDs is R, as illustrated in Figure 2.
2.1.4
Other simulation assumptions

The assumptions in section 5.6.1.4 of the HPUE TR 36.886 v0.3.0 [4] are followed with the following exceptions:
· Channel bandwidth: 20 MHz only
Note: For the purpose of reducing simulation case.
· ISD: use Table 3 (a) and Table 3 (b) in section 2.1.3
Table 4: Simulation parameters for Band 41 system 

(a) With 23 dBm UE

	 
	Base Station
	UE

	Carrier frequency
	2600 MHz

	Channel bandwidth
	20 MHz

	Cell layout
	Wrap-around 19 tri-sector cells, uncoordinated

	Frequency reuse
	1x3x1

	Lognormal fading
	10 dB

	Shadowing correlation
	Between cells: 0.5, between sites: 1.0

	MCL (including antenna gain)
	70 dB (urban and suburban areas)
80 dB (rural area)

	Antenna gain and horizontal antenna pattern
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Am = 20 dB
	Omni-directional antenna with -3.5 dBi.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	23 dBm

	Antenna height
	45 m
	1.5 m

	ACLR
	45 dB
	Use Table 5.2 in TR 36.942
ACLR1: 30+X, ACLR2: 43+X

Where X is 1 dB

	ACS
	45 dB
	27 dB


(b) With 26 dBm UE

	 
	Base Station
	HPUE

	Carrier frequency
	2600 MHz

	Channel bandwidth
	20 MHz

	Cell layout
	Wrap-around 19 tri-sector cells, uncoordinated

	Frequency reuse
	1x3x1

	Lognormal fading
	10 dB

	Shadowing correlation
	Between cells: 0.5, between sites: 1.0

	MCL (including antenna gain)
	70 dB (urban and suburban areas)
80 dB (rural area)

	Antenna gain and horizontal antenna pattern
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 = 65 degrees, Am = 20 dB
	Omni-directional antenna with -3.5 dBi.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	26 dBm

	Antenna height
	45 m
	1.5 m

	ACLR
	45 dB
	Use Table 5.2 in TR 36.942
ACLR1: 30+X, ACLR2: 43+X

Where X is 1 dB

	ACS
	45 dB
	27 dB


2.1.5
Simulation procedure

Follow the procedure in section 5.6.1.5 of the HPUE TR 36.886 v0.3.0 [4]: 
1)
Run the Band 41 UL to UL coexistence study, assuming parameters of both systems are according to Table 4(a) in section 2.1.4. Power control parameters in Table 1 in section 2.1.2 are used. The cell layout follows the uncoordinated macro cellular deployment - A specified in section 2.1.3.1. This corresponds to the coexistence of two commercial networks operating in adjacent channel and with similar deployment parameters. This is used as the reference. Band 41victim system performance degradation results in this scenario are used as the baseline.

Provide a CDF plot of UE transmit power.
2)
Run the Band 41 UL to UL coexistence study, assuming +26 dBm power class UE is deployed in Band 41 interfering system only, and obtain the victim system performance degradation results. The simulation parameters in Tables 4(a) and 4(b) are used for the victim and interfering system, respectively. And the power control parameters in Table 1 and Table 2 in section 2.1.2 are used for the victim and interfering system, respectively. The cell layout follows the uncoordinated macro cellular deployment - B specified in section 2.1.3.2.

Provide a CDF plot of UE transmit power.

3)
Compare the Band 41 victim system performance degradation obtaining in steps 1) and 2), choose the 26 dBm UE ACLR value so that the victim system performance degradation due to 26 dBm UE in 2) is the same as 1).
2.2
Scenario A2: Conventional cell size in aggressor/victim network with modified CLx-ile values
2.2.0
General
In this scenario, HPUE is considered as a useful feature for improving the cell edge throughput performance. Different CLx-ile values will result in different levels of cell edge throughput increase by HPUE.
2.2.1
Macro cell propagation model
Follow the model in section 5.6.1.1 of the HPUE TR 36.886 v0.3.0 [4].
2.2.2
Power control parameters
Table 5: Power control parameters for +23 dBm UE, Scenario A2
(a) Parameters for +23 dBm UE with 0.75 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	107

	Set 4B
	1
	103

	Set 4C
	1
	101


(b) Parameters for +23 dBm UE with 2.8 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	128

	Set 4B
	1
	125

	Set 4C
	1
	123


(c) Parameters for +23 dBm UE with 6 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	112

	Set 4B
	1
	108

	Set 4C
	1
	106


(d) Parameters for +23 dBm UE with 8 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	116

	Set 4B
	1
	112

	Set 4C
	1
	110


Table 6: Power control parameters for +26 dBm UE, Scenario A2
(a) Parameters for +26 dBm UE with 0.75 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	110

	Set 4B
	1
	106

	Set 4C
	1
	104


(b) Parameters for +26 dBm UE with 2.8 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	131

	Set 4B
	1
	128

	Set 4C
	1
	126


(c) Parameters for +26 dBm UE with 6 km ISD 

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	115

	Set 4B
	1
	111

	Set 4C
	1
	109


(d) Parameters for +26 dBm UE with 8 km ISD

	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	119

	Set 4B
	1
	115

	Set 4C
	1
	113


2.2.3
Cell layout

The cell layout in section 5.6.1.3 of the HPUE TR 36.886 v0.3.0 [4] is followed, and inter-site distances are copied in Table 7 below.
Table 7: Inter-site distances and Propagation model

	Environment 
	ISD of aggressor/victim system (km)

	Urban 
	.75

	Suburban 
	2.8

	Rural
	6

	Rural
	8


2.2.4
Other simulation assumptions

The assumptions in section 5.6.1.4 of the HPUE TR 36.886 v0.3.0 [4] are followed with the following exceptions:
· Channel bandwidth: 20 MHz only
Note: For the purpose of reducing simulation case.
Table 8: Simulation parameters for Band 41 system 

(a) With 23 dBm UE

	 
	Base Station
	UE

	Carrier frequency
	2600 MHz

	Channel bandwidth
	20 MHz

	Inter-site distance
	Use Table 7

	Cell layout
	Wrap-around 19 tri-sector cells, uncoordinated

	Frequency reuse
	1x3x1

	Lognormal fading
	10 dB

	Shadowing correlation
	Between cells: 0.5, between sites: 1.0

	MCL (including antenna gain)
	70 dB (urban and suburban areas)
80 dB (rural area)

	Antenna gain and horizontal antenna pattern
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 = 65 degrees, 

Am = 20 dB
	Omni-directional antenna with -3.5 dBi.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	23 dBm

	Antenna height
	45 m
	1.5 m

	ACLR
	45 dB
	Use Table 5.2 in TR 36.942
ACLR1: 30+X, ACLR2: 43+X

Where X is 1 dB

	ACS
	45 dB
	27 dB


(b) With 26 dBm UE

	 
	Base Station
	HPUE

	Carrier frequency
	2600 MHz

	Channel bandwidth
	20 MHz

	Inter-site distance
	Use Table 7

	Cell layout
	Wrap-around 19 tri-sector cells, uncoordinated

	Frequency reuse
	1x3x1

	Lognormal fading
	10 dB

	Shadowing correlation
	Between cells: 0.5, between sites: 1.0

	MCL (including antenna gain)
	70 dB (urban and suburban areas)
80 dB (rural area)

	Antenna gain and horizontal antenna pattern
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 = 65 degrees, Am = 20 dB
	Omni-directional antenna with -3.5 dBi.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	26 dBm

	Antenna height
	45 m
	1.5 m

	ACLR
	45 dB
	Use Table 5.2 in TR 36.942
ACLR1: 30+X, ACLR2: 43+X

Where X is 1 dB

	ACS
	45 dB
	27 dB


2.2.5
Simulation Procedure

Follow the procedure in section 5.6.1.5 of the HPUE TR 36.886 v0.3.0 [4]: 
1)
Run the Band 41 UL to UL coexistence study, assuming parameters of both systems are according to Table 8(a) in section 2.2.4. Power control parameters in Table 5 in section 2.2.2 are used. This corresponds to the coexistence of two commercial networks operating in adjacent channel and with similar deployment parameters. This is used as the reference. Band 41victim system performance degradation results in this scenario are used as the baseline.

Provide a CDF plot of UE transmit power.
2)
Run the Band 41 UL to UL coexistence study, assuming +26 dBm power class UE is deployed in Band 41 interfering system only, and obtain the victim system performance degradation results. The simulation parameters in Tables 8(a) and 8(b) are used for the victim and interfering system, respectively. And the power control parameters in Table 5 and Table 6 in section 2.2.2 are used for the victim and interfering system, respectively.

Provide a CDF plot of UE transmit power.

3)
Compare the Band 41 victim system performance degradation obtaining in steps 1) and 2), choose the 26 dBm UE ACLR value so that the victim system performance degradation due to 26 dBm UE in 2) is the same as 1).
3 For Approval

Proposal 1: The simulation parameters shown in section 2.1 and the corresponding simulation results shall be included in TR 36.886 for informational purposes, and will not be used in the determination of ACLR requirements.
Proposal 2: The simulation parameters with PC set 4A and 4B shown in section 2.2 and the corresponding simulation results shall be included in TR 36.886 for informational purposes, and will not be used in the determination of ACLR requirements.  
Proposal 3: Interested companies can provide the simulation results based on the simulation parameters with PC set 4C shown in section 2.2. The simulation parameters with PC set 4C shown in section 2.2 and the corresponding simulation results shall not be included in TR 36.886, and will not be used in the determination of ACLR requirements.
4 Conclusion
HPUE is considered as a useful feature for extending the cell size and/or improving the cell edge throughput performance. This contribution provided the detailed parameters for the two additional scenarios for B41 HPUE co-existence study:
· Scenario A1: Expanded cell in aggressor network vs. conventional cell size in victim network. 
· Scenario A2: Conventional cell size in aggressor/victim network with modified CLx-ile values

In addition to the co-existence simulation results summarized in RAN4 #78 [2], interested companies are encouraged to further provide the simulation results to RAN4 #78bis meeting based on the assumptions in this contribution.
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