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1
Introduction
A SI to introduce a new power class for Band 41 UE of 26dBm was approved in [1]. During RAN4#76, discussions started regarding the simulation assumptions and methodology to derive ACLR for this power class, [2]. In this contribution we further discuss these issues. 
2      Discussion

2.1     Simulation methodology, inter-system interference

During the Band 14 HPUE WI, ACLR for Power Class 3 was derived. The simulation methodology is included I [3]. The same methodology can be used now.

1)  Run the B41 UL (23dBm and ACLR according to TS 36.101) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL (performance degradation is related to B41UL without interference)
2) Run the B41 UL (26dBm and ACLR+XdB) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL  (performance degradation is related to B41UL without interference), for the same inter-site distance as in (1)
3) Derive ACLR+X for B41 26dBm UE that implies similar system performance degradation towards B41 UL without interference as B41 23dBm UE with ACLR according to TS 36.101, i.e. 30dB
2.2    Cell layout

Two different scenarios could be applicable for High Power UE.

Scenario 1:

Use the increase of the UE power to enlarge the cell range. In this scenario, both B41 Power Class 3 and B41 HPUE transmit at the same power given the same CL.
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Figure 2.2.1-1: Multi system cell layout for HPUE to increase coverage

Scenario 2:

Increase the UE power to allow for higher transmitted power at a given position. In this scenario, the B41 HPUE will transmit at higher power than the B41 Power Class 3 UE for a given CL.
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Figure 2.3.1-2: Multi system cell layout for HPUE to increase power in an existing coverage area

During RAN4#76, operator feedback indicated that Scenario 2 is of highest interest. Thus, we propose to use this scenario for the simulations, unless scenario 1 is also a possible deployment scenario.

2.3    Inter-site distance and propagation model

The following table was presented in [4], 

Table 2.3-1: Inter-site distances suggested in [4]
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These distances correspond to specific operator scenarios which are intended to use HPUE. It is of interest at least to perform simulations for large inter-site distances, 8 and 6km. 

The propagation model was also derived in [4]. From [4]

Case 1:

d ( 0.6 km
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Case 2:

d  0.6 km
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where:
d is the base station-UE separation in kilometres

2.4
Power Control Modelling

In TR 36.942, CLx-ile is defined for 500m cell range at 2GHz and using Urban Hata as the propagation model, see Table 2.3.2-1 The path loss is then:
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(1)
where:

R is the base station-UE separation in kilometres

Table 2.4-1: Power control algorithm parameter for 2GHz band (CLx-ile)

	Parameter set
	Gamma
	CLx-ile, 2GHz and 500m cell range

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	109
	110
	112
	115

	Set 2
	0,8
	TBD
	TBD
	129
	133


The Rx-ile can be derived from Table 2.3.2-1 and (1). Specifically, for 10 and 20MHz, we obtain:

Table 2.4-2: Power control algorithm parameter for 2GHz band (Rx-ile)

	Parameter set
	Gamma
	Rx-ile , 2GHz and 500m cell range

	
	
	20 MHz bandwidth
	10 MHz bandwidth

	Set 1
	1
	0.31
	0.37

	Set 2
	0,8
	TBD
	1.06


We can then re-calculate CLx-ile for 2.6GHz and and 8 km intersite distance, CLx-ile = 103.9 + 34.1*log10(8*2/3/0.5* Rx-ile), see Table 2.3.2-3. Similarly, Table 2.3.2-4 includes CLx-ile for 6km inter-site distance.
Table 2.4-3: Power control algorithm parameters at 2.6GHz band and 8km inter-site distance (CLx-ile)

	Parameter set
	Gamma
	CLx-ile, 2.6GHz and 8km inter-site distance

	
	
	20 MHz bandwidth
	10 MHz bandwidth

	Set 1
	1
	122
	124

	Set 2
	0,8
	TBD
	140


Table 2.4-4: Power control algorithm parameters at 2.6GHz band and 6km inter-site distance (CLx-ile)

	Parameter set
	Gamma
	CLx-ile, 2.6GHz and 6km inter-site distance

	
	
	20 MHz bandwidth
	10 MHz bandwidth

	Set 1
	1
	117
	120

	Set 2
	0,8
	TBD
	136


2.5    Summary of simulation parameters

Following are the simulations parameters to be used. Note those two channel bandwidths are proposed to be simulated. The same impact in terms of adjacent interference is expected from 10MHz UE transmitting at 23dBm as 10MHz UE transmitting at 26dBm. Similarly, the same adjacent channel interference is expected from 20MHz UE transmitting at 23dBm as 20MHz UE transmitting at 26dBm in terms of emissions
Table 2.5-1: Simulation parameters for Band 41 LTE system with Power Class 3 (23dBm)

	 
	Base Station
	UE

	Carrier frequency
	2600 MHz

	Channel bandwidth
	10 MHz and 20MHz

	intersite distance
	6km and 8km

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

	Frequency reuse
	1x3x1

	Propagation model
	Modified Hata,
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                            for d  0.6 km

	Lognormal fading
	10 dB

	Antenna gain and horizontal antenna pattern
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15 dBi, 
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3

q

 = 65 degrees, 

Am = 20 dB
	Omni-directional antenna with -6 dBi.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	23 dBm

	Antenna height
	45 m
	1.5 m

	E-UTRA ACLR
	45 dB
	E-UTRA ACLR: 30+X

	ACS
	45 dB
	33dB (10MHz) and 27 dB (20 MHz)


Table 2.5-2: Simulation parameters for Band 41 LTE system with 26dBm
	 
	Base Station
	HPUE

	Carrier frequency
	2600 MHz

	Channel bandwidth
	10 MHz and 20MHz

	intersite distance
	6km and 8km

	Cell layout
	Wrap-around 7  tri-sector cells, uncoordinated (see Figure 5.4.1.4-1)

	Frequency reuse
	1x3x1

	Propagation model
	Modified Hata, 
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	Lognormal fading
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	Antenna gain and horizontal antenna pattern
	15 dBi, 
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 = 65 degrees, Am = 20 dB
	  Omni-directional antenna

 -1dBi for vehicle mounted mobile.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	26 dBm

	Antenna height
	45 m
	1.5 m

	E-UTRA ACLR
	45 dB
	E-UTRA ACLR: 30+X

	ACS
	45 dB
	33dB (10MHz) and 27 dB (20 MHz)


3 Proposal 
The following is being proposed.

Proposal 1: to apply the following simulation methodology

1) Run the B41 UL (23dBm and ACLR according to TS 36.101) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL (performance degradation is related to B41UL without interference)

2) Run the B41 UL (26dBm and ACLR+XdB) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL  (performance degradation is related to B41UL without interference), for the same inter-site distance as in (1)

3) Derive ACLR+X for B41 26dBm UE that implies similar system performance degradation towards B41 UL without interference as B41 23dBm UE with ACLR according to TS 36.101, i.e. 30dB

Proposal 2: to simulate a cell layout with the same inter-site distance for the network including UE Power Class 3 and HPUE, i.e. HPUE is used to boost the UE power for a given CL.

Proposal 3: to perform simulations for two inter-site distances, 6km and 8km
Proposal 4: to employ the following CLx-ile 

	Parameter set
	Gamma
	CLx-ile, 2.6GHz and 8km inter-site distance

	
	
	20 MHz bandwidth
	10 MHz bandwidth

	Set 1
	1
	122
	124

	Set 2
	0,8
	TBD
	140


	Parameter set
	Gamma
	CLx-ile, 2.6GHz and 6km inter-site distance

	
	
	20 MHz bandwidth
	10 MHz bandwidth

	Set 1
	1
	117
	120

	Set 2
	0,8
	TBD
	136


Proposal 4: to use the simulation parameters in Table 2.5-1 and Table 2.5-2
Proposal 5: to include the TP below in TR ab.cde
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TEXT PROPOSAL:

<start of text proposal >

5.6
Co-existence and compatibility of LTE systems deployed in the 2.5 GHz band

5.6.1 
Simulation assumptions

5.6.1.1
Macro cell Propagation model

5.6.1.2
Power Control Modelling
In TR 36.942, CLx-ile is defined for 500m cell range at 2GHz and using Urban Hata as the propagation model, see Table 2.3.2-1 The path loss is then:
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where:

R is the base station-UE separation in kilometres

Table 5.6.1.2-1: Power control algorithm parameter for 2GHz band (CLx-ile)

	Parameter set
	Gamma
	CLx-ile, 2GHz and 500m cell range

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	109
	110
	112
	115

	Set 2
	0,8
	TBD
	TBD
	129
	133


The Rx-ile can be derived from Table 5.6.1.2-1 and (1). Specifically, for 10 and 20MHz, we obtain:

Table 5.6.1.2-2: Power control algorithm parameter for 2GHz band (Rx-ile)

	Parameter set
	Gamma
	Rx-ile , 2GHz and 500m cell range

	
	
	20 MHz bandwidth
	10 MHz bandwidth

	Set 1
	1
	0.31
	0.37

	Set 2
	0,8
	TBD
	1.06


We can then re-calculate CLx-ile for 2.6GHz and and 8 km intersite distance, CLx-ile = 103.9 + 34.1*log10(8*2/3/0.5* Rx-ile), see Table 5.6.1.2-3. Similarly, Table 5.6.1.2-4 includes CLx-ile for 6km inter-site distance.

Table 5.6.1.2-3: Power control algorithm parameters at 2.6GHz band and 8km inter-site distance (CLx-ile)

	Parameter set
	Gamma
	CLx-ile, 2.6GHz and 8km inter-site distance

	
	
	20 MHz bandwidth
	10 MHz bandwidth

	Set 1
	1
	122
	124

	Set 2
	0,8
	TBD
	140


Table 5.6.1.2-4: Power control algorithm parameters at 2.6GHz band and 6km inter-site distance (CLx-ile)

	Parameter set
	Gamma
	CLx-ile, 2.6GHz and 6km inter-site distance

	
	
	20 MHz bandwidth
	10 MHz bandwidth

	Set 1
	1
	117
	120

	Set 2
	0,8
	TBD
	136


5.6.1.3 
Cell Layout
The increase of power in B41 UEs is intended to result on a higher UE TX power (compared to Power Class 3 UE) at a given position. In this scenario, the B41 HPUE will transmit at higher power than the B41 Power Class 3 UE for a given CL.
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Figure 5.6.1.3-1: Multi system cell layout for HPUE to increase power in an existing coverage area

5.6.1.4
Other Simulation Assumptions
Table 5.6.1.4-1: Simulation parameters for Band 41 LTE system with Power Class 3 (23dBm)

	 
	Base Station
	UE

	Carrier frequency
	2600 MHz

	Channel bandwidth
	10 MHz and 20MHz

	intersite distance
	6km and 8km

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

	Frequency reuse
	1x3x1

	Propagation model
	Modified Hata,
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	Lognormal fading
	10 dB

	Antenna gain and horizontal antenna pattern
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 = 65 degrees, 

Am = 20 dB
	Omni-directional antenna with -6 dBi.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	23 dBm

	Antenna height
	45 m
	1.5 m

	E-UTRA ACLR
	45 dB
	E-UTRA ACLR: 30+X

	ACS
	45 dB
	33dB (10MHz) and 27 dB (20 MHz)


Table 5.6.1.4-2: Simulation parameters for Band 41 LTE system with 26dBm
	 
	Base Station
	HPUE

	Carrier frequency
	2600 MHz

	Channel bandwidth
	10 MHz and 20MHz

	intersite distance
	6km and 8km

	Cell layout
	Wrap-around 7  tri-sector cells, uncoordinated (see Figure 5.4.1.4-1)

	Frequency reuse
	1x3x1

	Propagation model
	Modified Hata, 
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	Lognormal fading
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	Antenna gain and horizontal antenna pattern
	15 dBi, 
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 = 65 degrees, Am = 20 dB
	  Omni-directional antenna

 -1dBi for vehicle mounted mobile.

	Noise figure
	5 dB
	9 dB

	Transmit power
	46 dBm
	26 dBm

	Antenna height
	45 m
	1.5 m

	E-UTRA ACLR
	45 dB
	E-UTRA ACLR: 30+X

	ACS
	45 dB
	33dB (10MHz) and 27 dB (20 MHz)


5.6.1.5
Simulation Procedure
Following is the simulation procedure to derive ACLR for B41 HPUE, 26dBm
1) Run the B41 UL (23dBm and ACLR according to TS 36.101) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL (performance degradation is related to B41UL without interference)

2) Run the B41 UL (26dBm and ACLR+XdB) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL  (performance degradation is related to B41UL without interference), for the same inter-site distance as in (1)

3) Derive ACLR+X for B41 26dBm UE that implies similar system performance degradation towards B41 UL without interference as B41 23dBm UE with ACLR according to TS 36.101, i.e. 30dB

5.6.2
Simulation Results

<end of text proposal >
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