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1
Introduction

In TSG-RAN#57 a new study item, “Study on UMTS Heterogeneous Networks”, was approved [1]. In this contribution we provide a text proposal on Multiflow evaluations to the Technical Report [2]. The TP is based on the evaluation in [3], [4] and [5].
2
Text Proposal

[------------------------------------------------------------- TEXT START --------------------------------------------------------------]
7.2.3 Evaluation of Single Frequency Dual Cell scenario
The benefit of the Multiflow (SF-DC) operation mostly comes from the load balancing. In a medium to lightly loaded system, each cell does not always have UEs to serve due to the bursty nature of the traffic. For the cell that has available resources (code and power), Multiflow operation allows the cell to serve nearby UEs that do not have this cell as the serving cell. The cell that schedules the UE in addition to its own serving cell is called assisting serving cell. It is important to note that, for each cell, compared to the UEs who have the cell as the serving cell, the UEs that have the cell as the assisting serving cell typically experience a lower geometry. Hence, Multiflow operation cannot help a highly loaded system. On the contrary, when the system load is not very high, Multiflow operation takes advantage of the statistical multiplexing and offers enhanced user experience (user burst rate).

The evaluation shown here considers the bursty traffic model and the system simulation assumptions as specified in Annex A.1. The user dropping criterion is 50% clustering UE dropping, and for SF-DC downlink scheduling, in each cell, UEs that have this cell as serving have the highest priority. Type 3i receiver is assumed. The gains are presented as the percentage increase over of the baseline throughput. The baseline is the result for the case where LPNs are not present in the Macro cell and the Multiflow (SF-DC) operation is not allowed. 

From simulation results, with 8 UEs/Macro, the average TTI utilization is at 56% for baseline Macro only deployment without Multiflow, and when 4 LPNs per Macro are deployed, the average TTI utilization is reduced to lower than 35% at Macro cell. As a result, higher improvement from the Multiflow operation, especially at the 5% burst rate, is observed for the 4 LPN case than for the Macro only scenario. For the 5% burst rate in the scenario that 4 LPNs with 37dBm power are deployed with a 3dB CIO, it is observed a relative gain in the range of 50% to 70% respect to the case that Multiflow operation is not used. For the average burst rate, the gain is smaller. For the case of CIO of 6dB, the 5% burst rate gain is larger. For the case of CIO of 0 dB, the Multiflow gains are smaller.
For uniform UE dropping, the performance trend is similar to 50% clustering UE dropping case, as the LPN deployment helps to lower the loading per Macro cell, and consequently improves the system performance gain from the Multiflow operation.
In conclusion, Multiflow operation improves the system performance at medium to low loading, especially for the cell edge users. LPN deployment reduces the loading per Macro cell as UEs are offloaded to LPNs from Macro cells. As the load reduces, more gains can be observed from Multiflow operation. As the CIO increases and the cell edge burst rate becomes smaller, Multiflow can improve the performance of the cell edge users that are affected by the non-optimum downlink cell selection. Hence Multiflow can be used as a complementary method to improve the cell edge user performance when applying CIO.
[---------------------------------------------------------------- TEXT END --------------------------------------------------------------]

3
Conclusions

It is proposed to capture the text proposal in this document in the UMTS HetNet TR [2]. 
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