3GPP TSG-RAN WG4 Meeting #62  












          R4-120157
Dresden, Germany, 6 Feb – 10 Feb, 2012
Source: 
Huawei
Title: 
UL power control for LTE MR BS
Agenda Item:
6.22.1
Document for:
Discussion and Decision
1 Introduction
In email discussion, it is agreed that the power control methodology of TR36.942 will be employed for LTE Micro BS coexistence study. However, the detailed parameter for LTE Micro system is still an open issue. Among the simulation assumptions, the power control parameters could affect UL performance greatly, so we have to study it carefully in order to evaluate LTE Micro system coexistence with other system appropriately. 
In this contribution, we propose PC parameters for LTE Micro system in order to reflect the realistic coexistence scenario as well as to align simulation assumptions and results.
2 Principle of selecting PC parameters
In TR36.942 Rel-8/9[1], power control scheme for E-UTRA uplink coexistence simulation is shown below:
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From Equation (1), it can be seen that uplink power control scheme is based on two key parameters: 

· γ:  sets the degree of path loss compensation: 1= full compensation, 0 = no compensation.
· PLx-ile: sets the absolute transmit power relative to a pathloss reference point.
According to previous coexistence studying in RAN4, the parameter PLx-ile for LTE Macro BS (assuming BS NF =5dB) as shown in Table 1 was carefully selected by following two principles :
· To ensure coexistence as much as possible, the interference caused by the interfering UEs to the victim UTRA or E-UTRA system should be minimized. This implies that the interfering UEs transmit power should be tightly controlled.
· To provide realistic coexistence results, the aggressor E-UTRA systems are expected to operate under normal conditions, in other words, have both good cell throughput and cell edge user throughput.
Therefore PLx-ile is determined based on system simulation with taking into account of both single network performance and multi-operators co-existence requirement, rather than obtained from pathloss CDF directly. Generally speaking, for a interference limited single E-UTRA system, after the UE transmit power hitting a certain level, further increasing power will not lead to good cell edge user throughput since the interference power from the inter-cells is increasing proportionally, and meanwhile it causes higher interference to the victim system. This means that a relatively high PLx-ile value would be employed. By the way, it is noted that RAN4 also uses power control method defined in RAN1 TS36.213. And these two methods are equivalent, since 
[image: image2.wmf]O_PUSCH

P

 is derived from PLx-ile so that the actual transmission power is the same as the one for PC Set 1/2 defined by RAN4.
It is suggested that the same methodology utilized for Macro BS could be employed to determine PLx-ile for LTE Micro BS in order to reflect the realistic scenario as much as possible.
Table 1: Power control algorithm parameter for LTE Macro BS (10MHz bandwidth) [1]
	Parameter set
	Gamma
	10 MHz bandwidth

	
	
	PLx-ile (dB)
	PO_PUSCH (dBm)

	Set 1
	1
	112
	-101

	Set 2
	0,8
	129
	-92.2


3 Simulations
With the general rules in mind, a large amount of simulations were carried out in order to obtain the optimal parameters for the agreed cell deployment scenarios. Table 2 and Table 3 show part of PC parameters that have been evaluated in our simulation. 
Table 2 PLx-ile/PO_PUSCH for Micro BS (with γ=1)
	γ=1
	PLx-ile (dB)
	PO_PUSCH (dBm)

	Case 1a
	112
	-101

	Case 1b
	108
	-97

	Case 1c
	104
	-93

	Case 1d
	100
	-89

	Case 1e
	94
	-83


Table 3 PLx-ile/PO_PUSCH for Micro BS (with γ=0.8)
	γ=0.8
	PLx-ile (dB)
	PO_PUSCH (dBm)

	Case 2a
	129
	-92.2

	Case 2b
	124
	-88.2

	Case 2c
	119
	-84.2

	Case 2d
	114
	-80.2

	Case 2e
	106.5
	-74.2


3.1 Single LTE Micro system 

Firstly, isolated network performance was evaluated by each set of power control parameters. This is assessed with Monte Carlo simulations, similar to those used for co-existence. Figure 1 shows the CDF of UE throughput for γ = 1 with PLx-ile being as 112, 108, 104, and 100dB. Figure 2  shows the CDF of UE throughput for γ = 0.8 with PLx-ile being as129, 124, 119, and 114dB. Table 4&5 summarizes cell average throughput and 5-percentile user throughput respectively. Table 4 indicates that by decreasing PLx-ile from 112 to 100(with γ=1), cell average throughput increases less than 10%, and 5-percentile user throughput increases even less, of about 2%. This means that further increasing UE transmit power by using lower PLx-ile will not improve cell edge user throughput. And Table 5 shows similar results.
Table 4 Single LTE Micro system throughput (γ=1)
	Simulation Cases
	Cell average throughput/per sector(Kbps)
	Cell edge throughput/per  user (bit/16RB)

	1a (γ=1,PLxile=112)
	9153.07(1.0 as baseline)
	1129.84(1.0 as baseline)

	1b (γ=1,PLxile=108)
	9719.47(1.06)
	1142.58(1.01)

	1c (γ=1,PLxile=104)
	9921.81(1.08)
	1147.71(1.02)

	1d (γ=1,PLxile=100)
	9999.76(1.09)
	1149.76(1.02)

	1e(γ=1,PLxile=94)
	10039.34(1.1)
	1150.78(1.02)


Table 5 Single LTE Micro throughput (γ=0.8)
	Simulation Cases
	Cell average throughput/per sector(Kbps)
	Cell edge throughput/per  user (bit/16RB)

	2a (γ=0.8,PLxile=129)
	8494.93(1.0 as baseline)
	1206.66(1.0 as baseline)

	2b (γ=0.8,PLxile=124)
	9733.34(1.15)
	1262.84(1.05)

	2c (γ=0.8,PLxile=119)
	10336.97(1.22)
	1286.66(1.07)

	2d (γ=0.8,PLxile=114)
	10563.94(1.24)
	1295.58(1.07)

	2e(γ=0.8,PLxile=106.5)
	10668.72(1.25)
	1300.43(1.08)


[image: image3.emf]0 50 100 150 200 250 300 350

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

LTE Micro UL throughput (bits per RB)

CDF (%)

 

 

Case 1a

Case 1b

Case 1c

Case 1d

Case 1e


Figure 1 Single LTE Micro system throughput (γ=1)
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Figure 2 Single LTE Micro system throughput (γ=0.8)
3.2 Coexistence with other systems

In this section, we investigate how interference from an aggressor LTE Micro reduces performance of a victim LTE/UTRA Macro system in an adjacent channel at ACIR level of 30dB. For the victim LTE Macro system, PC set 1 in Table 1 is used in Case 1a~1d, and PC set 2 is used in Case 2a~2d. For the victim UTRA Macro system, fast inner loop power control is used. 
Table 6 shows that the degradation in average and cell edge throughput of victim Macro LTE system is less than 1% when different power control parameters are applied. However, Macro UTRA system is much more susceptible to the interference from other system. Simulation shows that by applying γ=1 and PLxile=104, the capacity loss of UTRA Macro is 5%. 
Table 6 Macro LTE /UTRA capacity loss
	Simulation Cases
	LTE Micro to LTE Macro (Macro ISD:500m)
	LTE Micro to UTRA Macro (Macro ISD:500m)

	
	Cell average throughput loss (%)
	Cell edge throughput loss (%)
	Cell capacity loss (%)

	1a (γ=1,PLxile=112)
	0.04
	0.01
	0

	1b (γ=1,PLxile=108)
	0.09
	0.02
	1.0

	1c (γ=1,PLxile=104)
	0.22
	0.03
	3.3

	1d (γ=1,PLxile=100)
	0.54
	0.08
	7.0

	1e (γ=1,PLxile=94)
	2.0
	1.5
	26.7

	2a (γ=0.8,PLxile=129)
	0.06
	0.02
	0.0

	2b (γ=0.8,PLxile=124)
	0.20
	0.04
	0.0

	2c (γ=0.8,PLxile=119)
	0.32
	0.07
	1.0

	2d (γ=0.8,PLxile=114)
	0.77
	0.17
	5.0

	2e (γ=0.8,PLxile=106.5)
	2.5
	0.7
	7.4


Therefore it is suggested that γ = 1, PLx-ile = 104dB and γ = 0.8, PLx-ile = 114dB are chosen as a comprise to meet the aforementioned objectives: 1) Good cell throughput and cell edge user throughput for the aggressor E-UTRA Micro system; 2) Minimized interference to the other UTRA or E-UTRA system. Furthermore, the parameters of PC Set 1 shall have higher priority for coexistence studying, since it enables higher user transmitting power and would be the worst interfering scenario. 
4 Conclusion
Proposal: It is suggested to use the power control parameters listed in Table 7 for E-UTRA Micro coexistence studying. 
Table 7 Power control parameters for LTE MR BS
	Parameter set
	Gamma
	10 MHz bandwidth

	
	
	PLx-ile
	PO_PUSCH

	Set 1
	1
	104
	-93

	Set 2
	0,8
	114
	-84.2
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