3GPP TSG-RAN WG2 Meeting #81
R2-130514
St. Julian’s, Malta, 28 January- 1 February 2013
Agenda item:

10.2.2
Source:
Research In Motion UK Ltd
Title:
Mobility Issues in UMTS HetNets
Document for:

Discussion
1
Introduction
The objectives of the SI on UMTS Heterogeneous Networks include the analysis of mobility issues, as evident from the following excerpt [1]:
· Investigate mobility issues, performance impacts and possible optimizations for both co-channel and dedicated frequency deployments of macro and small cells
· Investigate improvements to UE discovery and identification of  small cells 
· investigate UE speed based mobility solutions
· investigate the mobility issues of mass small cell deployment(e.g. UE measurement requirements, limited neighbour cell list size, PSC confusion) and possible solutions
· identify the requirements and potential solutions of mobility enhancement for multi-flow deployments, including multi-carrier multi-flow
The aim of this document is to provide an initial discussion of mobility-related areas to study during the UTRAN HetNet SI.
2
Discussion
The coverage area of a small cell is significantly smaller than the coverage area of a macrocell, due the difference in maximum transmit powers. For the macro Node B (Wide Area base station), this is typically equal to 20 W (43 dBm) whereas for a small Node B (Local Area base station) it may be as low as 0.25 W (24 dBm). Further, dense mass small cell deployments may be required to address the mobile data explosion. 

This is likely to pose handover challenges because, for a fixed UE speed, the time window for handover completion shrinks proportionally to the reduction in inter-site distance (ISD). The problems may be present both in the case of small-small as well as small-macro cell handover and their extent needs to be evaluated during the HetNet SI. In the following, we present our view on the technical areas to study in the course of the SI.
1) Review of Measurement Reporting Configuration Parameters
Measurement events are the mechanism to support the network controlled mobility. Configuration parameters of the events provide flexibility in supporting the handover mechanism. The following parameters are among the tools available for modifying intra-frequency measurement reporting behaviour [2]:

· Time-to-trigger – shorter values or higher resolution of possible settings could be required to better support small-small or small-macro cell handover.
· Cell Individual Offset (CIO) - setting a high CIO value (at a small cell) may be helpful in the macro-small (small-macro) cell handover, allowing an earlier triggering of event 1A (macro-small HO) or a later triggering of event 1B (small-macro HO).

· Reporting range (event 1A and 1B) - setting a high reporting range value may be helpful in handover decisions involving small cells, allowing an earlier triggering of event 1A and a later triggering of event 1B.
To make sure the current configuration of the measurement events in RRC specification [2] is well adapted to the use cases possible in the Heterogeneous Networks allowing a good mobility performance, a review of the available ranges and resolutions of these (and possibly other) parameters is required in RAN2.
2) Shared Cell Deployment

The shared cell deployment refers to “one cell over several transmission points” [1]. For example, synchronized transmission from spatially separated Node Bs or antennas can be used to form a single cell. The evaluation of the shared cell scenario, in terms of coverage and capacity, is in RAN1 domain. However, from the point of view of mobility, it can be seen to effectively increase the ISD in dense small cell deployments, thus reducing the required handover rate.

3) Review of Measurement Quantities

Mobility decisions are based on measurement quantities such as Ec/N0, RSCP and pathloss [2], taken at a single UE antenna port. It is assumed that these quantities predict well the UE’s ability to communicate with the surrounding cells. With the introduction of enhanced receivers [3], this assumption is often pessimistic, especially in the case of the dual RX antenna receivers of type 3 and type 3i.

Thus, it may be possible to improve RRM decisions by moving the measurement reference point to a point after UE’s chip-level processing. Alternatively, a new mobility measurement type could be considered that better represents the ‘post-receiver’ signal quality. The CQI can be taken as one example of such a report.
4
Conclusion
This document provided an initial discussion of mobility-related areas to study during the UTRAN HetNet SI.
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