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1. Introduction

In RAN#61 plenary, the WI of UMTS HetNet mobility was approved [1]. One of objectives of this work item is to study further mobility enhancements:

· Consider further mobility enhancements (e.g. intra-frequency event triggered reporting on the secondary carrier). (RAN2, RAN4)
Regarding this objective, it is based on DF-DC operation. This paper further analyzes the mobility enhancement in the DF-DC operation. It is noted that we have another paper to discuss introducing and impacts on DF-DC operation ([2]).
2. Discussion
Here we provide figure 1 to show macro power reduction scenario in TR 25.800. In this figure, there may be reconfiguration procedures between DC-HSDPA operation and DF-DC operation.
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Figure 1: reconfiguration between DC-HSDPA operation and DF-DC operation
When the UE moves from point A to point B, if UE could trigger the independent event report on the secondary frequency, the secondary serving cell could be efficiently changed from Cell 3 to Cell 4.
In order to support independent event reporting, we have considerations on the two use cases:
(1) For a DF-DC capable UE also supporting DC-HSUPA operation
Currently for a DC-HSUPA capable UE, all intra-frequency events are supported on the primary uplink frequency, while intra-frequency events 1A, 1B, 1C, 1E, 1F are supported on the secondary uplink frequency. In addition mobility events are configured and triggered independently per configured uplink frequency.

A simple idea is to let the UE support event 1D on the secondary frequency based on the measurement functionalities for DC-HSUPA, and in this case the existing signallings on measurement control could be reused without much impact.
(2) For a DF-DC capable UE not supporting DC-HSUPA operation

As analyzed in (1), the UE will not support any intra-frequency event on the secondary frequency without DC-HSUPA capability. In order to support mobility enhancements for DF-DC operation, there is a need to consider introducing such intra-frequency event.
So far event 1D on the secondary frequency is seen to be supported for the DF-DC capable UE. In our opinion, if the UE supports event 1D, it will not be difficult for the UE to also support other intra-frequency events. However, it is questionable for event 1A, 1B, 1C a DF-DC capable UE not supporting DC-HSUPA operation, because it seems not necessary to maintain active set on the secondary frequency in case that DC-HSUPA operation is not configured. But anyway we are open to discuss it and maybe more scenarios/use cases could be found.
Proposal 1: It is proposed RAN2 to consider introducing independent event 1D reporting on the secondary frequency for DF-DC UEs.
Proposal 2: It is proposed RAN2 to discuss how to define the capability of independent event reporting, e.g. for a DF-DC capable UE also supporting DC-HSUPA operation and for a DF-DC capable UE not supporting DC-HSUPA operation.

3. Conclusions
In this contribution, we provide our considerations on further mobility enhancements in HetNet deployments, and it is proposed:

Proposal 1: It is proposed RAN2 to consider introducing independent event 1D reporting on the secondary frequency for DF-DC UEs.
Proposal 2: It is proposed RAN2 to discuss how to define the capability of independent event reporting, e.g. for a DF-DC capable UE also supporting DC-HSUPA operation and for a DF-DC capable UE not supporting DC-HSUPA operation.
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