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1 Introduction
Simulation assumptions and methodology for relay co-existence study have been discussed intensively in previous RAN4 meetings. In the latest version of simulation assumption [1], it was suggested to model the traffic patterns and propagation models to be employed for indoor relay node coverage. However, in that case, the detailed power control parameters need further consideration, since these links would use different propagation models such as in indoor case and thruwall case for both the RN and UE. To align simulation assumptions and results, we provided sets of PC parameters for coexistence study.

The purpose of this contribution is to discuss different power control parameters in indoor RN case and thruwall RN case by using the equations in [2] and [3] to calculate the parameters.
2 Discussion
2.1 Uplink power control
In [2], it is suggested to use the following power control equation for Relay co-existence study.
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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: is the pathloss reference point above which all UEs transmit full power;
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.  Finally, 0<(<=1 is the balancing factor for UEs with bad channel and UEs with good channel.
In TR36.942 Rel.8, the PC parameter is obtained from co-existence simulation. The power control parameters were chosen by following objectives: a) Ensure good system performance, both cell average throughput and cell edge user throughput, b) Minimize the interference to other system that operates in the adjacent frequency channel. 
Since there are still some simulation assumptions and models for Relay coexistence remain uncertain at present. Firstly, there are three kinds of Relay station in LTE-A system:

· Outdoor Relay: An outdoor relay positioned 5 meters outside the in-building coverage area along the boresite between the eNB and the coverage area. A penetration loss of 18 dB on the Uu link between the RN and indoor UEs is assumed. No penetration loss is assumed for the Un backhaul link.
· Indoor Relay: An indoor relay centered within the in-building coverage area. No penetration loss is assumed between the RN and the UEs within the same in-building coverage area. An 18 dB penetration loss is assumed on the Un backhaul link.
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        Fig 1.  Indoor RN scenario
· Thruwall Relay: A thru-wall relay positioned on the boundary of the in-building along the boresite between the eNB and the coverage area. The penetration loss for the Un and Uu links is assumed to be 0 dB.
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           Fig 2. Thruwall RN scenario
In [2], it is proposed to define PLx-ile from link budget calculation comparison with Rel.9 PC sets and it has figured out the PLx-ile for the “outdoor Relay” situation. The parameter sets for power control are specified in Table A.1-A.4:
Table A.1: UL power control for UE->eNB link
	Parameter set
	Gamma
	PLx-ile

	
	
	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


Table A.2: UL power control for UE->RN link
	Parameter set
	Gamma
	PLx-ile

	
	
	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


Table A.3: Power control algorithm parameter for RN backhaul link (Pmax=23dBm)
	Parameter set
	Gamma
	PLx-ile

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

	Set 1
	1
	103
	104
	106
	109

	Set 2
	0,8
	TBD
	TBD
	121
	125


Table A.4: Power control algorithm parameter for RN backhaul link (Pmax=30dBm)
	Parameter set
	Gamma
	PLx-ile

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

	Set 1
	1
	110
	111
	113
	116

	Set 2
	0,8
	TBD
	TBD
	130
	134


2.2 Calculation for parameter PLx-ile
For PC set 1(γ = 1), as the calculation method in [2] that we could obtain the PLx-ile according to link budget calculation, as shown below.
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For a single system that operates under normal conditions, 
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is assumed to be 10dB, IoT (interference over thermal noise) is about 6dB, and
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is (Pmax – PLx-ile) for (100-x) percent UEs. Therefore, PLx-ile is about 112dB for 10 MHz as defined in TR36.942. Then PLx-ile can scale by the difference of output power (Pmax) and
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for PC set 1 and together with path loss compensation γ for PC2. The PLx-ile can be derived from equation (3) and equation (4) for PC set 1 and PC set 2 respectively. 

PLx-ile_pc1 = PLx-ile TR36.942 _pc1+ ΔPmax –ΔSINR                        (3)

PLx-ile_pc2 = PLx-ile TR36.942_pc2 + (1/γ) * (ΔPmax –ΔSINR )              (4)
For RN -> eNB Link, as each Relay has a certain number of UEs and Relay backhaul link shall support higher throughput performance than a normal UE. I.e.
[image: image8.wmf]target

SINR

=15dB, and other E-UTRA bandwidths, the corresponding PLx-ile value could be deduced from PLx-ile of 10MHz.

Beside above, in the cases of “Indoor Relay” and “Truwall relay”, the penetration loss of the wall should be considered when using (2) to calculate the parameters. I.e. the interference affecting UE->RN in Truwall case and the interference affecting UE->RN, RN->eNB in indoor case will be reduced by the wall of buildings. So we calculate the PLx-ile by using equations (2)-(4), and the results are listed in the annex part.
It is proposed that the attached TP is included in the LTE Relay TR [5].
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<< TEXT Proposal >>
6.6
Power control

The eNB and RN in the access link is always transmitting at maximum power.

Table 6.6-1: Transmit power ranges for the links

	Node / Link
	Minumum power

Pmin [dBm]
	Maximum Power

Pmax [dBm]

	eNodeB
	N/A
	46

	RN backhaul
	[-54]
	[24,30]

	RN access
	N/A
	[24,30]

	UE
	-40
	23


Both parameter sets 1 and 2 as defined for power control in table 6.6-5, 6.6-6 , 6.6-7 and 6.6-8 should be considered for use in both the backhaul and access uplinks for “Indoor Relay” scenario. Both parameter sets 1 and 2 as defined for power control in table 6.6-9, 6.6-10 , 6.6-11 and 6.6-12 should be considered for use in both the backhaul and access uplinks for “Thruwall Relay” scenario. All RNs and UEs use the same power control set both in the aggressor and victim network.
For “Indoor Relay” scenario, the following uplink power control parameters Table 6.6-5 – 6.6-8 for Relay co-existence study. 
Table 6.6-5: UL power control for UE->eNB link

	Parameter set
	Gamma
	PLx-ile

	
	
	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


Table 6.6-6: UL power control for inside UE->RN link
	Parameter set
	Gamma
	PLx-ile

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

	Set 1
	1
	116
	117
	119
	122

	Set 2
	0,8
	[TBD]
	TBD
	136
	140


Table 6.6-7: Power control algorithm parameter for RN backhaul link (Pmax=23dBm)

	Parameter set
	Gamma
	PLx-ile

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

	Set 1
	1
	111
	112
	114
	117

	Set 2
	0,8
	TBD
	TBD
	129
	132


Table 6.6-8: Power control algorithm parameter for RN backhaul link (Pmax=30dBm)

	Parameter set
	Gamma
	PLx-ile

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

	Set 1
	1
	118
	119
	121
	124

	Set 2
	0,8
	TBD
	TBD
	138
	141


For “Thruwall Relay” scenario, the following uplink power control parameters Table 6.6-9—6.6.12 for Relay co-existence study. 
Table 6.6-9: UL power control for UE->eNB link

	Parameter set
	Gamma
	PLx-ile

	
	
	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


Table 6.6-10: UL power control for inside UE->RN link

	Parameter set
	Gamma
	PLx-ile

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

	Set 1
	1
	116
	117
	119
	122

	Set 2
	0,8
	[TBD]
	TBD
	136
	140


Table 6.6-11: Power control algorithm parameter for RN backhaul link (Pmax=23dBm)

	Parameter set
	Gamma
	PLx-ile

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

	Set 1
	1
	103
	104
	106
	109

	Set 2
	0,8
	TBD
	TBD
	121
	125


Table 6.6-12: Power control algorithm parameter for RN backhaul link (Pmax=30dBm)

	Parameter set
	Gamma
	PLx-ile

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

	Set 1
	1
	110
	111
	113
	116

	Set 2
	0,8
	TBD
	TBD
	130
	134
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