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1.0

Introduction

At TSG RAN4 meeting #63 held in Prague, the co-existence simulation assumptions between B14 HPUE and B13 eNBs are discussed. In the same meeting, the definition of uplink power control was clarified in [1]. This text proposal is proposed to align the simulation assumptions with the latest definition of uplink power control. This text proposalalso captured some offline discussions with regard to simulation assumptions.

2.0
 
Discussion
It is proposed to include the text below in the section 5.4 of the Technical Report 36.837. Section 2 is also updated with accordingly

<< Text proposal -- start >>
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5.4 
Co-existence and compatibility of LTE systems deployed in the 700MHz band
5.4.1 Simulation assumptions 
The simulation methodology and assumptions are mainly based on TS36.942 [11] with slight modifications. 
5.4.1.1 Macro cell Propagation model - Rural Area
5.4.1.2 Power control modelling 

In [11], the following power control equation is used for the uplink coexistence simulations:
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where Pmax is the maximum transmit power, Rmin is the minimum power reduction ratio to prevent UEs with good channels to transmit at very low power level, CL is the coupling loss defined as max{path loss-G_Tx-G_Rx, MCL}, where path loss is propagation loss plus shadowfading, G_TX is the transmitter antenna gain in the direction of the receiver, G_RX is the receiver antenna gain in the direction of the transmitter and CLx-ile is the x-percentile CL value. With this power control equation, the x percent of UEs that have the highest coupling loss will transmit at Pmax.  Finally, 0<(<=1 is the balancing factor for UEs with bad channel and UEs with good channel 





For HPUEs, it is assumed that Rmin has 10dB more dynamic range. The parameter sets for power control are also specified in [11] and showed here in table 5.4.1.2-1.
Table 5.4.1.2-1: Power control algorithm parameter for 2GHz band
	Parameter set
	Gamma
	CLx-ile (10MHz bandwidth)

	
	
	0.5km cell range

	Set 1
	1
	112

	Set 2
	0.8
	129


However, the power control parameters were specified for carrier frequency of 2GHz with 500m cell range. The path loss model was based on Urban Hata model below:
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where:

R is the base station-UE separation in kilometres
Based on (1), and (3), the power control parameters can be modified to account for different propagation model, carrier frequency, BS antenna height and cell range. For example, in Table 5.4.1.2-1, CLx-ile = 112dB for set 1, which corresponds to R = 0.373km according to (3) assuming total antenna gain of 0dBi. For 4km cell range at 700MHz band, use equation (1), we get CLx-ile = 94.5 + 34*log10(4/0.5*0.373) = 111dB. Similarly we can obtain modified power control parameters for other cases as showed in Table 5.4.1.2-2.

Table 5.4.1.2-2: Power control algorithm parameters for 23dBm UE at 700MHz band
	Parameter set
	Gamma
	CLx-ile (10MHz bandwidth, 45m antenna height)

	
	
	4km cell range

	Set 1
	1
	111

	Set 2
	0.8
	126



	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5.4.1.3 Practical considerations for HPUE deployment

The fractional power control formula (2) can be simplified into the following
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Note that the unit in the formula above is dB. If a UE is close to its serving eNodeB so that 
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, whether it’s a 23dBm UE or a 33dBm UE, it should transmit similar power and the transmitted power should be less than 23dBm. The 33dBm UE extends the cell range by being able to transmit more than 23dBm power at areas where the 23dBm UE can only transmit its maximum power of 23dBm. 

From (4), we have 
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, where 
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. Based on the reasoning above, we have
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where:
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Based on (5) and Table 5.4.1.2-2, the new power control parameters for HPUE is obtained in the following table,

Table 5.4.1.3-1: Power control algorithm parameters for HPUE at 700MHz band
	Parameter set
	Gamma
	CLx-ile (10MHz bandwidth, 45m antenna height)

	
	
	8km cell range

	Set 1
	1
	121

	Set 2
	0.8
	138.5



	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


.  The power control parameters for both B13 system and B14 system are summarized in the Table 5.4.1.3-2.
Table 5.4.1.3-2: Power control algorithm parameters for LTE UE at 700MHz band 
	Parameter set
	Gamma
	CLx-ile (10MHz bandwidth, 45m antenna height)

	
	
	4km cell range 200mW UE
	8km cell range

HPUE

	Set 1A
	1
	111
	121

	Set 2A
	0.8
	126
	138.5


In addition to the parameter sets defined in Table 5.4.1.3-2, it is also proposed to run simulations with the more aggressive power control parameter sets defined in Table 5.4.1.3-3
Table 5.4.1.3-3: Power control algorithm parameters for LTE UE at 700MHz band 
	Parameter set
	Gamma
	CLx-ile (10MHz bandwidth, 45m antenna height)

	
	
	4km cell range 200mW UE
	8km cell range

HPUE

	Set 1B
	1
	111
	117

	Set 2B
	0.8
	126
	134.5


<Next Section>
5.4.1.4 Cell layout

5.4.1.5 Other simulation assumptions

Other simulation assumptions are summarized in the following tables:

Table 5.4.1.5-2: Simulation parameters for Band 14 LTE system with HPUE
	 
	Base Station
	HPUE

	Carrier frequency
	790 MHz

	Channel bandwidth
	10 MHz

	Cell range
	8km

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

	Frequency reuse
	1x3x1

	Pathloss model
	94.5+34log(R), R in km

	Lognormal fading
	10 dB

	Antenna gain and horizontal antenna pattern
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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
	33 dBm

	Antenna height
	45 m
	1.5 m

	ACLR
	45 dB
	Use Table 5.2 in [2]
ACLR1: 30+X, ACLR2: 43+X

	ACS
	45 dB
	33 dB


<Next Section>
5.4.1.6 Simulation procedure

 For the co-existence study, the following should be performed:

1) Run the B14 UL to B13 UL coexistence study assuming parameters of both systems are according to Table 5.4.1.5-1. Power control parameters in Table 5.4.1.3-2 (Set 1A and 2A) and 5.4.1.3-3 (Set 1B and 2B) are used. This corresponds to the coexistence of two commercial LTE networks operating in adjacent bands and with similar deployment parameters. This is used as the reference. B13 system performance degradation results in this scenario are used as the baseline. 

2) Run the B14 UL to B13 UL coexistence study assuming [+33dBm] power class UE is deployed in B14, obtain the B13 system performance degradation results The power control parameters  in Table 5.4.1.3-2  and Table 5.4.1.3-3 are used. 
3) Compare the B13 system performance degradation in 2) and 1), choose ACLR value for the HPUE so that the B13 performance degradation due to HPUE in 2) is comparable to 1). 
<< Text proposal – End >>
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