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1 Introduction
In RAN #70 a new Study Item entitled “Multi carrier enhancements for UMTS” was approved [1]. During RAN1#84, different scenarios were discussed and agreed. From [2] it can be seen that the following scenarios were agreed for further study by RAN1:

Scenario 1: 2ms + 10ms configuration for DB DC-HSUPA scenario

Scenario 2: 10ms + 10ms configuration for DB DC-HSUPA scenario

Scenario 3: 10ms + 10ms configuration for DC-HSUPA scenario

In [3] and [4] simulation work has been performed for the above scenarios as well as baseline Dual Carrier and Single Carrier scenarios. In this paper, we provide a summary of the results and the analysis.  
2 Multicarrier Scenario analysis 
2.1 Simulation result 
The result of the maximum achievable thoughput (among all possible power allocations) is shown in Fig. 1 for single-band scenarios and in Fig. 2 for dual band scenarios.
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Figure 1: Highest Achievable throughputs for each evaluated DC-HSUPA scenarios. 
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Figure 2: Highest Achievable throughputs for each evaluated DB-DC-HSUPA scenarios. 
Note that for the 10ms+2ms and 2ms+10ms scenarios, the first TTI length is for the carrier configured in the low-frequency band while the second TTI length is for the carrier configured in the high-frequency band. The single carrier scenarios are configured on the low-frequency band.
The results in the two figures are rather similar and the following immediate observations can be made:

1. At very good coverage (below ~0.1 km), the 2ms+2ms case provides the best performance as expected.

2. At moderate coverage (roughly 0.1–0.3 km), all scenarios perform roughly equally.

3. At low coverage (beyond ~0.3 km), scenarios with a 10ms TTI (i.e., 2+10, 10+10 and 10) out-performs the 2ms-only scenarios (2+2 and 2), as can be expected from the longer TTI length.
These observations indicate that the baseline 2ms+2ms scenario has the best performance among all scenarios throughout the good coverage regions, while the 10ms scenarios are better at the lower coverage regions.

One aspect, that the dual-carrier scenarios performs as well as the single-carrier scenarios throughout the moderate and low coverage regions, require some clarifications.

It is expected that at moderate and low coverage, when the UE can only put up the needed power for a single carrier, the single-carrier scenarios should out-perform the dual-carrier scenarios due to the overhead of an extra DPCCH for the dual-carrier case. The reason why this is not seen in the Figures above is due to an artefact of the current simulations. When selecting the ideal power allocation at moderate coverage, it is very often the case that all the power is given to a single carrier. Whenever that is the case, the DPCCH of the carrier with no power allocation is not simulated, i.e., the expected overhead would be missing. Taking this into consideration, the single-carrier 2ms and 10ms scenario should perform better than their respective dual-carrier counterparts for power limited cases.

Observation 1:
Based on the simulation results in [3] and [4], power limited UEs can maintain performance by using 10ms EUL (SC-HSUPA).
3 Summary

This contribution has presented a summary of evaluations of the scenarios proposed for multicarrier enhancements, resulting in the following observation:

Observation 1:
Based on the simulation results in [3] and [4], power limited UEs can maintain performance by using 10ms EUL (SC-HSUPA).
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