TSG-RAN Working Group 4 (Radio) Ad Hoc Meeting #4
R4-103746
Xi’an, China, October 11 –15, 2010
Agenda item:


Source: 
Qualcomm Incorporated
Title: 
Some considerations on uplink power control in relay coexistence studies
Document for:
Discussion
1. Introduction
In relay coexistence study, new pathloss models and simulaiton scenarios have been introduced. It was suggested to study further the UL power control paprameters for the simulation scenarios considered.
In [1], the following power control equation is used for the initial uplink coexistence simulations (E-UTRA and 3.84 Mcps TDD UTRA employing Enhanced UL):
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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, PL is the path loss for the UE and PLx-ile is the x-percentile path loss (plus shadowing) value. With this power control equation, the x percent of UEs that have the highest pathloss will transmit at Pmax.  
So, PLx-ile is the key parameter for the power control algorithm. It is essential to study the proper PLx-ile under the new pathloss models suggested in [2] and the impact of this parameter on the single system performance and the coexistence performance. An unproper value for PLx-ile may lead to poor system performance and result in inappropriate RF specifications. Hence, the pathloss models in [2] are compared in Section 2 to that in TR36.942 in terms of PLx-ile. Furthermore, we study in Section 3 the impact of different PLx-ile values on transmitted power from UE to eNB in uplink and that from the relay node to eNB in the relay backhual uplink.
2. Pathloss model comparison and PLx-ile study
The pathloss models proposed for relay coexistence studies in [2] are different from that in [1]. There are both NLOS and LOS components in models of [2] with certain LOS probalbity function. 
Figure 1 compares different pathloss models between eNB and UE in different simulation scenarios.

If we assume to study the worst case by fixing a cerain x percent for UEs having the highets pathloss while transmitting at Pmax, we can assume that 99.35 percentile path loss for 5MHz LTE system is kept. The PLx-ile under this assumption and different pathloss models is as following table.
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Figure 1: Pathloss comparison among NLOS/LOS models and 36.942 model
Table 1: Power control parameter of PLx-ile
	UE-eNB Senarios
	PLx-ile (x=99.35) [dB]

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

	Set 1 in [1]
	109
	110
	112
	115

	ISD500m in [2]
	93.7
	94.7
	96.7
	99.7

	ISD 1732m in [2]
	112.1
	113.1
	115.1
	118.1


3. UE Tx power and RN backhual Tx power
Figure 2 shows UE Tx power CDF under different PLx-ile configurations. Gamma was set to 1 for all the curves. The results show that if the power control parameter PLx-ile from TR36.942 (i.e. 112dB) is simply reused for the scenarios considered for relay uplink coexistence studies, the Tx power of UEs in the case of ISD = 500m is relatively small and the maximum Tx power is less than 15dBm even at the cell edge. If PLx-ile is adjusteded to 96.7dB, the UE Tx power increases a lot and it will be larger than average Tx power for the case of ISD = 750m in 36.942.
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Figure 2:  E-UTRA UE Tx power with different pathloss models and power control paramters
Figure 3 shows the Tx power CDF of the relay node backhual under different PLx-ile configurations in the case that ISD = 500m and RNs are located at 1.5R from donor eNB. Gamma was again set to 1 for all the curves. The results show that if the power control parameter PLx-ile from TR36.942 (i.e. 112dB) is simply reused for the scenarios considered for relay uplink coexistence studies. For the relay backhual, the relay node Tx power is also relatively small and the maximu relay node Tx power in the simulation has a large margin to 24dBm. In all three configurations, the relay backhaul maximum power looks to be less than 15dBm and there is no need to differetiate the relay node backhaul in  terms of the maximum power configurations 24dBm and 30dBm .
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Figure 3: E-UTRA RN Tx power with different pathloss models and power control paramters
4. Discussions and suggestions
This contribution presents some preliminary results of studies on uplink power control required for realy coexistence studies. Two topics are addressed; comparison of different pathloss models in terms of the parameter x-percentile path loss (PLx-ile) which is a key parameter for the power control algorithm and the impact of this parameter on the UE/RN Tx power in different simulaiton scenraios. The preliminary results show that for the case studied in this contribution (small cell with ISD = 500) if the power control parameter in TR36.942 is reused for the scenarios proposed for relay coexistence studies:
1) The UE Tx power is relatively small. 
2) For relay backhual, the relay node Tx power is also relatively small and there is no need to differetiate the relay node backhaul in terms of the maximum power configurations 24dBm and 30dBm
The adjustment of power control paramters for the sceanrios under consideration should be further studied in order to identify realistic assumptions for the relay coexistence simulaitions and to achieve acceptable network performance degradation in the worst RF interference scenarios.
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