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1 Introduction
To greatly increase the system capacity, 3GPP has initiated a study on small cell. Comparing to normal macro cell, these small cells transmit at smaller power and has smaller footprint. Dense deployment of small cells can bring cells close to users and therefore users can enjoy higher throughput. Although small cell deployment can help network capacity, it also introduces challenges on mobility and RRM aspect. 

The paper aimed to identify the impacts of small cell deployment on inter-node UE context transfer and signaling to CN, and proposed direction for potential enhancements.
2 Discussion
It is expected that UE would experience more cell change with the same mobility pattern under small cell deployment. As illustrated in Fig.1, while UE remains in the same cell with macro cell only deployment (no cell change), UE would experience 3 cell changes with the additional deployment of small cell. The number is expected to increase with the density of small cell deployment. In other words, the denser the small cell deployment, the more frequent the cell change.
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Fig. 1: Deployment with macro and small cell
With legacy procedure, each cell change needs to go through measurement report, handover preparation between source/target cell, data path switch, and transmission resume. Frequent handover preparation and data path switch means frequent inter-node UE context transfer and CN signaling, which consume backhaul capacity and CN processing. Therefore, to exploit the full potential small cell deployment requires backhaul and CN upgrade. However, it is desirable to keep small cell deployment a radio network feature.
Without any enhancement, it is expected that small cell deployment would introduce increased signaling overhead on control plane and extended interruption on user plane. What is the toll on the capacity increase that small cell promised is FFS.
Observation 1:
Handover frequency is expected to increase with small cell deployment.

With legacy mobility mechanism, frequent handover means frequency inter-node UE context transfer and CN signaling. In addition, higher failure rate and data loss means additional recovery procedures, which also contribute to more network and CN signaling. In conclusion, small cell deployment has significant impact on mobility performance.
The frequent occurrence of handovers may also increase the amount of potential radio link failures. Such issue is addressed in the scope of mobility robustness. This paper we focused on the increasing signalling load caused by frequent handover.
Observation 2:
Legacy mobility handling would introduce frequent inter-node UE context transfer and CN signaling with small cell deployment.
In fact, while measurement report and RRC reconfiguration might still be necessary with small cell change, proper design can decouple context transfer or CN signaling of cell change in small cell deployment. In other words, even frequent small cell change is expected, it does not result in frequent context transfer or CN signaling.
One simple idea is to group nearby small cells to create a local wireless area network, and such local area network is connected to the overlaid macro cell, as illustrated in Fig.2. In addition, “anchor” concept can be introduced.
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Fig. 2: Local (wireless) area network

1) CN signaling and S1 anchor
For each handover, network must inform MME to trigger bearer modification to S-GW in order to switch data path. If a UE anchor its S1 termination at a specific eNB within the local area network, there is no need to trigger CN signaling for mobility within the local area network.
2) Inter-node UE context transfer and Uu anchor
For each handover, UE context needs to move from source to target cell. If a UE anchor its Uu context at a specific eNB within the local area network, no or limited UE context transfer (FFS) is needed if the UE does not move outside the local area network.
The new concept is within a local area network, network anchor a UE at a specific eNB, referred as “anchor eNB”. This anchor is UE specific and network only applies legacy mobility procedure when network decides to change the anchor of a UE.
In fact, if a UE is anchored at an eNB at macro cell layer, anchor change frequency can be maintained at the same level as the cell change frequency in macro cell only deployment. Such arrangement could hide the cell change overhead at small cell layer and prevent overhead of handover to/from macro cell. With the well planned macro cell deployment, handover failure rate and user experience can be guaranteed.

For small cell only deployment, it is also possible for a UE to anchor itself at certain eNB which controls small cells within the local area. So anchor concept can also serve small cell only network and reduce signaling on S1 and Uu.
Furthermore, it is desirable that the mobility without anchor change has higher efficiency than legacy procedure, e.g. less signaling and shorter interruption. Therefore, users can enjoy the high capacity that small cell promised but without too much additional signaling overhead.

3 Conclusion
In our analysis, we have following observations.
Observation 1:
Handover frequency is expected to increase with small cell deployment.

Observation2:
Legacy mobility handling would introduce frequent inter-node UE context transfer and CN signaling with small cell deployment.

To deal with the increased network and CN signaling and handover failure rate, we proposed the following.
Proposal 1:
Include frequent handover as a study objects in the TR.

Proposal 2:
Include anchor-drift eNB architecture as the baseline solution for frequent handover.
Proposal 3: Under the baseline, RAN2 studies the mobility enhancements for cell change without anchor change.
4 References
[1] RP-122001, Proposed work plan for higher layer study of small cell enhancements in RAN2/3, NTT DOCOMO, INC.
[2] TR 36.932 v12.0.0, Scenarios and Requirements for Small Cell Enhancements for E-UTRA and E-UTRAN

1/3

_1419773709.vsd

_1419783703.vsd

