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1. Introduction
At RAN#62 meeting, a new WI "UMTS Heterogeneous Networks enhancements" was approved in [1].
One of objectives of this work item is:

· A Solution to minimize the interference generated by UEs that are not in soft handover towards macro and LPN base stations. Consider Extended Active Set and further ICIC to apply to such UEs.
This paper tries to discuss the impacts on measurements and related solutions.
2. Discussion
In the study item, two main types of UL interference are identified:

· UL interference from macro UEs to LPN
The macro UE which is close to the UL boundary (the point that the path loss to the macro and LPN is the same) and outside the SHO region may generate excessive uplink interference to the LPN. The LPN cannot identify it and control its transmission power because it is not in the active set of the UE.

· UL interference from LPN UEs to macro node
The UE served by the LPN while the macro is not in its active set may cause UL interference to the macro. Because less UEs are served in one LPN and they may receive generous grants and hence transmits at a higher power which may cause UL interference to the macro. 

Several methods are raised to alleviate the UL interference in RAN1. A solution about extended active set is proposed in the TR [2] to identify the non SHO UE and solve the interference problem for the UEs that are not in soft handover towards macro and LPN base stations. It simply extends the SHO region of Macro and LPN by using a lower threshold measurement event. However, it would be costly for downlink control channels like F-DPCH/E-RGCH in victim cell or their reception cannot be guaranteed even if the CPICH of the victim cell can be detected by the UE [3], this will result in the failure of the UE uplink interference control when extending SHO region in normal way with radio link setting up in the victim cell. So it’s better to use the extended active set operation to identify the non SHO UE and victim cell but not setting up radio link between them.

Inter-cell interference cancellation (ICIC) is another solution to alleviate the UL interference. Non SHO UE identification used in extended active set solution is necessary while establishing radio link is not necessary in the victim cell. The advanced base station with the capability to perform ICIC can minimize the interference when it is informed the related information of the interfering UE and this can be applied to the legacy UE, detailed descriptions could be referred to [3].
The main impact on RAN2 for the above methods is the non SHO UE identification procedure: the measurement report from UE can be used to trigger the RNC identifying the interfering UE and the victim cell, then the RNC would add the victim cell to an “interference set” for this UE and further interference control method can be used.
For the first step, the current event report like Event 1A with low triggering threshold can be used or new event can be introduced to configure the UE to report entering UL interfering area to the victim cell. Consideration of the specification impact, it is proposed to reuse current reporting event and the UE can be configured with two Event 1A with different threshold and different measurement identity, this will not affect the current DL SHO procedure. Also other measurement like GPS or Round-Trip-Time can be used to trigger identifying UE for the network. In a word, all these measurements are defined in current specification, so implementation methods can be re-used for the trigger of identifying the interfering UE.
So it is proposed:
Proposal 1: Implementation method by configuring two Event 1A with different threshold and different measurement identity can be used to identify the interfering UE.
3. Conclusion
In this discussion paper, solutions to minimize the interference generated by the UEs that are not in soft handover towards macro and LPN base stations are discussed and solution of identification the interfering UE is analyzed. Then we propose that:
Proposal 1: Implementation method by configuring two Event 1A with different threshold and different measurement identity can be used to identify the interfering UE.
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