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1. Introduction
The conclusion of a Rel-9 study of HNB interference management was to focus on a limited number of methods (so-called Method1-1, 2-2 and 2-4) and “not to exclude studying and specifying” further methods addressing the HNB to macro UE interference scenario [1].

A further Work Item on enhanced interference management for HNBs was opened at RAN#47 [2]. An initial technical proposal [3] describes a method based on an HNIM training period for reporting the macrocell signal strength measurements by UEs to the HNBs. In this contribution, we discuss the proposal [3] and identify some open issues, including:

· Lack of neighbour cell list updates

· Failed handovers

· Increase in Iuh load

· FAP related issues

· Increase in UE measurements

· Issues at radio level

· Standardisation aspects 

Further, we point out to a number of radio-related issues [R3-102366] and inquire about the standardization aspects.

In light of the discussion, we recommend that NLM-based IM be adopted within the Rel-10 timeframe. Further solutions, such as mechanisms for collecting UE measurements may by useful for additional fine-tuning, once the open issues have been addressed.
2. Discussion
2.1. Neighbour Cell List
The mobility management procedures, both in idle and in connected mode, rely upon the network indicating the preferred targets for the UE to move into. The UE camping on a certain cell in idle mode is expected to consider as possible reselection targets in the first place the neighbour cells that are listed in SIB 3 / SIB 11 in the broadcast channel of the camped cell. Only if none of these cells satisfy the reselection criteria the UE is allowed to seek for reselection target cell on its own. For UEs in dedicated mode the potential handover candidates are identified by the network, and the UEs are requested to perform and report the measurements explicitly for those cells. The network may decide to allow UEs to report a certain number of unsolicited cells (detected set reporting) but it has to be separately configured. As the closed-access CSG HNB is normally unavailable for reselection or handover, it will never appear on the neighbour cell list of the nearby macro cell or open-access HNB. When the HNB enters into training mode, the information on their potential availability has to be spread around, otherwise they will not be indicated as potential reselection or handover candidates. Therefore each potentially affected neighbour cell has to be updated, and has to update accordingly its neighbour cell list. This modification is going to be temporary only, as upon termination of the training period all modified neighbour cell lists have to revert to the previous content.
Without updating  the neighbour cell lists of all potential neighbours, only a small fraction of the UEs would ever select the HNB in training mode as idle/connected mode relocation target.

2.2. Failed Handovers
A HNB in training period would appear as a hybrid cell on the radio interface. As a consequence UEs handed-over in CELL_DCH state to those target cells, despite passing preliminary access control on the “hybrid” cell would eventually be rejected by the CN during the final access control procedure. This rejection results from the cell only appearing accessible on the Uu interface, however being still regarded as a closed access mode cell by the CN. Therefore many failed HOs would results as a consequence of the proposed HNIM training period.  
2.3. Iuh Load

As a consequence of increased numbers of HNB registration/de-registration and UE registration/de-registration it is expected that the overall signalling load over Iuh will increase.
2.4. FAP Issues

Due to the transition of a closed HNB to hybrid for the duration of the training period and due to the fact that any UE is allowed to camp on the HNB in training period it is expected that issues concerning privacy and access to user's owned HNB will arise.
2.5. UE Measurements
The introduction of mechanisms allowing the UE to avoid reselection of non-allowed CSG cells were partly motivated by preventing frequent cell reselection, leading to UE battery savings. The training period goes in the opposite direction i.e. increased UE battery consumption due to more frequent cell reselections and measurements.
2.6. Radio Aspects
The radio aspects of the proposal [3] are discussed in more detail in the companion contribution [R3-102366]. The discussion can be summarized as follows:

· As a reactive mechanism, the proposal [3] is not sufficient as a standalone interference management measure. It may, however, offer some fine-tuning on top of proactive mechanism, such as NLM-based IM, in certain scenarios.
· There are scenarios where basing HNB power control on UE measurement reports is expected to be counterproductive, compared to the NLM.

· It is unclear to what extent collecting measurements from non-member UE population is beneficial, compared to collecting measurements from CSG member UEs.

2.7. Standardization Aspects
The proposal [3] outlines the behaviour of a HNB during the training period; it is our understanding that the HNB would be able to enter the training period autonomously. It is important to understand what, if anything, would need to be standardized in the context of the training period.

3. Conclusion
This paper explains some of the issues that might be encountered by applying the solution described in [3].  The paper explains that although the solution in [3] is able to gather a higher number of information in interference levels involving HNBs, it is not obvious that the techniques used to gather such information are beneficial.
Proposal: It is proposed that NLM-based IM be adopted within the Rel-10 timeframe. Further solutions, such as mechanisms for collecting UE measurements may by useful for additional fine-tuning, once the open issues have been addressed.
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