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1. Introduction

According to [1], the SI on UMTS heterogeneous networks was started at RAN#56, which plans to investigate mobility issues, performance impacts and possible optimizations for both co-channel and dedicated frequency deployments of macro and small cells.
According to [2], the mobility requirement of Multiflow deployment has been analyzed and identified. In this document, we provide further analysis on the requirements and the possible enhancements.
2. Discussion
2.1 Mobility scenarios for Multiflow deployment
Here we give figure 1 as a typical Multiflow deployment. In this figure, there are two cells in the Macro Node B, and Cell 1 is on Frequency 1 and Cell 2 is on Frequency 2. Assumed that both Cell 1 and Cell 2 are capable of DC-HSDPA operation. On Frequency 2, there is a Small cell named Cell 3.
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Figure 1: Mobility enhancements for Multiflow deployment
Scenario 1: from point A to point B

Initially assumed that the UE is configured with DC-HSDPA operation (Cell 1 is the serving cell and Cell 2 is the secondary serving cell), and then the UE moves from point A to point B.
Due to the intra-frequency interference from Cell 3, the throughput from Cell 2 may not be guaranteed and the network may deactivate Cell 2 correspondingly at point B. In this case, the inter-frequency cell discovery issue (on Frequency 2) needs to be considered, otherwise, it is not possible to change the secondary serving cell from Cell 2 to Cell 3, and thus the UE can not get throughput gain from Cell 3 instead of Cell 2 at point B.
We have addressed the issue in [3], and we think that the solutions in [3] could be considered in the Multiflow deployment scenario. It is noted that there are already many mechanisms to optimize the performance for inter-frequency measurements, such as:
- Adjacent Frequency measurements without compressed mode
- Inter-band Frequency measurements without compressed mode
- Enhanced inter-frequency measurements without compressed mode
However, all above mechanisms are optional for the UE so that inter-frequency measurements are seen to be optimized only for specific UEs.
Observation 1: Currently there are already some mechanisms to optimize the performance for inter-frequency measurements, but it required specific UEs with corresponding capabilities.
Scenario 2: from point B to point C
At point B, assumed that the UE is configured with DF-DC (Cell 3 is the serving cell and Cell 1 is the secondary serving cell), and then the UE moves from point B to point C. In this scenario, the issue of intra-frequency mobility performance needs to be addressed, because radio channel condition may degrade rapidly when the UE moves from point B to point C.
We have addressed the issue in the co-channel deployment in [4], and we think that the solutions could be considered in the Multiflow deployment scenario.
Observation 2: In the co-channel deployment of macro and small cells, the intra-frequency mobility performance is degraded when the UE moves between the macro cell and the small cell.

2.2 Possible enhancements on the mobility
In order to guarantee user experience and to achieve good utilization of the network resource, the network needs to configure the serving cell on the best frequency in case of Multiflow deployment. Here are some considerations on possible enhancements:
· If the UE is configured with DF-DC operation and the macro cell is the serving cell, it can measure and report small cells on the inter-frequency with an optimized way, so small cells on the non-used frequency could be discovered efficiently.
· If the UE is configured with DF-DC operation and the small cell is the serving cell, it can measure and report macro cells on the inter-frequency, so the network can change the serving cell to the macro cell efficiently. Any optimized ways on inter-frequency measurements should be utilized as much as possible.
Based on the above analysis, it is proposed to consider further optimizations, e.g. mandate some existing capabilities with Multiflow capable UEs and Multiflow operations, and thus we can achieve good and reliable performance on inter-frequency measurements in Multiflow deployment in HetNet scenarios.
3. Conclusions
In this document we give an analysis of the Mobility requirement for Multiflow deployment and consideration of the enhancements. It is proposed that RAN2 investigates the requirement and study the possible solutions.

Proposal 1: It is proposed RAN2 to study the mobility enhancements for Multiflow deployment in HetNet scenarios.
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