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1. Introduction
In the RAN#43 meeting, the WI on DC-HSUPA for Rel 9 was approved in [1], which is intended to aggregate two adjacent carriers in the uplink.
2. Scheduling Scheme for DC-HSUPA 
According to the simulation result shown in [2][3], it can be seen that for DC-HSUPA, in case of lightly loaded cells, there will be significant gains if UE always transmits on both 2 uplink carriers(tentatively called “dual carriers transmission mode”), while in case of heavily loaded cells, there will be better performance if only one uplink carrier is selected. For the scenario that only one uplink carrier is selected, there are two possible way forward: 1) UE always transmits on the anchor carrier, which is based on the assumption that all UEs are equally distributed among anchor carrier and supplementary carrier, and the load between anchor carrier and supplementary carrier is even; 2) UE dynamically selects one carrier between anchor carrier and supplementary carrier according to the UL scheduling, which could be function of cell load and DPCCH power(tentatively called “dynamic single carrier transmission mode”).
The intention of the simulation below is to verify which alternative is the better one from the throughput point of view.
3. Simulation Assumption
The simulation parameters described in Table 1 as below is based on system simulation assumptions for DC-HSUPA which is captured in [4].
Table 1: System Simulation Assumption Parameters

	Parameters
	Values and comments

	Cell Layout
	Hexagonal grid, 19 Node B, 3 sectors per Node B with wrap-around

	Inter-site distance
	1000 m

	Carrier Frequency
	2000 MHz

	Carrier Spacing
	5MHz (Adjacent Carriers)

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometers

	Log Normal Fading 
	Standard Deviation : 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0
Correlation Distance: 50m 

	Antenna pattern
	Case 1 (3GPP ant):                                                     
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                                                                              = 70 degrees,     Am = 20 dB

Case 2 (3D ant): Custom antenna (e.g. Kathrein 742212) with 8 degrees down tilt

	Channel Model
	 PA3

(*) Fading models for adjacent carriers:

- Fading across carriers is completely uncorrelated

	Penetration loss
	10 dB

	Maximum UE EIRP
	24 dBm

	Uplink system noise
	 –102.9 dBm

	HS-DPCCH 
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	0

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	
	Pr[ACK]/Pr[NACK]
	0.5/0.5

	
	HS-DPCCH channel is not modeled

	βec/ βc 
	15/15

	Soft Handover Parameters
	R1a (reporting range constant) = 3 dB, 

R1b (reporting range constant) = 6 dB

	Thermal noise density
	-174 dBm/Hz

	Timing
	The two carriers have the same time reference and their downlinks are synchronized. 

	Serving cell
	The serving cells on both carriers belong to the same sector. 

	Traffic model
	Full buffer

	UE distribution 
	Uniform over the area

	Number of UEs per sector
	0.2, 0.4, 0.6, 0.8, 1, 2, 4, 6

In addition, other number of UEs per sector can also be considered.

	NodeB Receiver
	Linear MMSE (2 antennas per cell)

	Channel Estimation
	Realistic

	Uplink HARQ
	2ms TTI, Max # of transmission =4, termination target depends on TBS

	Closed Loop Power Control Delay
	1 slot 

	E-DCH Scheduling Delays
	Period
	2ms

	
	Uplink SI delay
	6 slots

	
	DL Grant delay
	As per 25.321

	Scheduling Type
	Proportional Fair as presented in Appendix A in [2]


4. Simulation Result and Discussion
The simulation results are shown in the Figures below for full buffer traffic. For the “adaptive scheduling scheme” in Figure 1 and Figure 2, it means that in case of lightly loaded cells, “dual carriers’ transmission mode” is selected, while in case of heavily loaded cells, “dynamic single carrier transmission mode” is selected.
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Figure 1: Average sector throughput as a function of the number of users per sector for Full buffer traffic
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Figure 2: Average user throughput as a function of the number of users per sector for Full buffer traffic
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Figure 3: CDF as a function of the Carrier Switch Frequency for number of users per sector (in a duration of 3 second)
As shown in Figure 1 and Figure 2, “adaptive scheduling scheme” can achieve better throughput than double single carrier scheme, that is to say, in case of heavily loaded cells, there will be better performance if UE dynamically selects one carrier according to the UL scheduling than UE always transmits on the anchor carrier. The throughput improvement mainly comes from the gain that UE could always be scheduled to do the transmission on the carrier with lighter load and lower DPCCH power.
Figure 3 shows that under “dynamic single carrier transmission mode”, UE will dynamically switch its uplink carrier according to the UL scheduling. 
5. Conclusion
It is proposed RAN2 to discuss and agree on the following proposal:.
Proposal 1: It is proposed to consider the “Adaptive Scheduling Scheme” for DC-HSUPA and evaluate the potential modifications to the specification.
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