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1 Introduction
RAN1#55bis discussed possible MC-HSPA extensions and agreed on, among other things, simulation assumptions for evaluation of DC-HSUPA operation ‎[1].
Some initial system performance results have already been presented in ‎[2]. Furthermore, an initial UE complexity discussion was provided in ‎[3] and a detailed analysis in ‎[4].
This contribution contains system simulation results for DC-HSUPA operation with Full buffer traffic as specified in ‎[1].

2 Simulation results for Full buffer traffic
The simulation scenario is as described in [1] with the following options/deviations:

· Inter-site distance: 1000 m

· Antenna pattern: 3D
· Down tilt: 8 degrees (4 degrees electrical + 4 degrees mechanical)
· Tower height: 30 m

· Channel model: PA3

· Fading across carriers: completely correlated

· Penetration loss: 10 dB

· CQI feedback cycle: 0 (i.e. no CQI)

· Traffic model: Full buffer

· Closed loop power control delay: 2 slots

· NodeB receiver: Linear MMSE (2 antennas per cell)

· Average number of UEs per sector: 0.2, 0.4, 0.6, 0.8, 1, 1.5, 2, 4, 6, 10
The DC scheduling principle used in this evaluation is the following: If a UE is alone in a sector then both carriers are assigned to this UE. If more than one UE is present in a sector then the UEs are distributed evenly oven the carriers, and if the total number of UEs is odd the last UE is assigned randomly to one of the carriers. The same principle for load balancing is used in the case of double single carrier operation with the exception that a single UE in a cell is allocated to a random carrier.
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Figure 1: User throughput and Sector throughput as a parametric 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 average number of users per sector for Full buffer traffic
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Figure 3: Average sector throughput as a function of the average number of users per sector for Full buffer traffic
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Figure 4: Average and 90-percentile of noise rise as a function of the average number of users per sector for Full buffer traffic. Solid lines: average noise rise. Dashed lines: 90-percentile
The results are shown in Figure 1 through Figure 4. DC operation gives a large advantage in user throughput over single carrier operation. As the number of users per sector increases, the performances of the DC and double single carrier operation converges.
In Figure 2 the average user throughput as a function of the average number of users per sector is presented. It is evident that the performance for DC operation is more than double that of single-carrier operation. The gain from DC operation in HSUPA is a consequence mainly of two factors: increased bandwidth and orthogonality. The benefits of increased bandwith are very similar to what has been seen for MC-HSDPA. The orthogonality can be acheived if users in the same sector are divided over the available carriers instead of that all users are active on all carriers – consider for example the case of two users in a sector. The benefit of orthogonality has not been visible in any HSDPA evaluation since users in the same sector already are orthogonal.
3 Conclusions

In this contribution, we have presented system simulation results with attractive performance gains for DC-HSUPA operation (roughly 2 times the single carrier performance) with Full buffer traffic.
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