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1 Introduction
Operators are expecting to handle the foreseen mobile data increase with the aid of HetNet deployments, being H(e)NB equipments one of the priority focus for next years. The massive deployment of H(e)NBs (as well as other small cells systems) will provide the technology needed for operators to increase their Area Spectral Efficiency (ASE in b/s/Hz/m2), according to the foreseen demand of Mobile Broadband (MBB) traffic.

In fact, even currently, a high percentage of MBB traffic is generated inside user home, H(e)NB being considered as a more valuable solution than traffic offload to IMS band radio technologies, in order to guarantee users the QoS perception offered by operators.

However, in real deployments, operators need to overcome the possible interference scenarios associated with an unplanned deployment of H(e)NB (currently seen as a main drawback), in order to differentiate offered service from IMS bands usage. As stated in [5] , depending on the openness or CSG approach, a H(e)NB could potentially interfere with (e)NBs and/or with other H(e)NBs.

This contribution gives an approach for the relaxation of possible interference scenarios on foreseen dense CSG deployments, in which neighbour CSGs H(e)NBs are open to collaborate.
2 Interference scenarios among neighbouring CSGs H(e)NB 
In a typical femtocell deployment scenario, e.g. in multi-dwelling buildings, an H(e)NB installed in an apartment would be surrounded by some other H(e)NBs installed in neighbour apartments. There may be different interference scenarios, depending on the openness or CSG policy of interfered and interfering H(e)NBs.
The need to establish several X2 interfaces among different H(e)NBs depending on the possible interference scenarios, in order to interchange  ICIC messages, is a burden to H(e)NBs  self-deployment policy, and to the flexibility that should be associated to such kind of deployments.
The possible interference scenarios which could appear among different CSG H(e)NBs are:

· In the uplink, a UE TX to its target H(e)NB is perceived as noise at neighbour H(e)NBs UL RX.
·  In the downlink, a H(e)NB TX creates a coverage zone that is seen as an interference zone which affects UE’s RX linked to other H(e)NBs.

On this type of deployment there will be areas in the boundary regions, between two or more neighbour H(e)NBs, where the signal detected by an UE from its intended H(e)NB  is lower than the signal coming from its targeted H(e)NB, as depicted in figure 1. Similar situations will occur in the UL interference scenarios.
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Figure 1. Interference from neighbour H(e)NBs
The current approach to mitigate these issues is the use of hybrid type H(e)NBs [1]  [2]. If hybrid H(e)NBs are used, UEs not in CSG list will have the opportunity of connecting to them if the signal is stronger than its initially targeted H(e)NB. However, in this situation UEs connected to H(e)NBS not initially targeted will be served by them as any other visiting UE not included in its CSG. This situation is depicted in figure 2, where a UE included in the HeNB 2 CSG list is actually connected to the neighbour HeNB 3. This could result in the UE loosing the characteristics associated to its H(e)NB connectivity, as special tariffs, priority in radio resources assignment, etc., being treated as any other visiting UE.
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Figure 2. UE connected to the neighbour HeNB
3 New Approach 
The defined scenarios lead to situations in which UEs located at user premises, which therefore attempt to connect to their H(e)NB CSG,  will receive a poor service in some areas inside home: a reduced downlink and uplink throughput, and / or losing specific tariffs and performance associated with its intended H(e)NB.
From an operator point of view, the best approach to solve these recurrent interference scenarios is to enable procedures to provide the same connectivity to UEs from neighbour (hybrid or CSG) H(e)NBs than the service provided by the intended H(e)NB.
This approach enables operators to offer customers the possibility of joining a kind of “H(e)NB club”, in which UEs could benefit unrestrictedly from neighbouring CSG coverage, obtaining mutual benefit. That approach will transform interference scenarios into new mobility scenarios.
In order to make this approach feasible, procedures should be developed towards an automatic and dynamic interchange of information among surrounding CSGs or hybrid H(e)NBs aiming to cooperate.  Which derives in the development of procedures to generate a list of neighbour UEs (UEs initially attached to a neighbour H(e)NB) that will be treated with the same priority than initial CSG list.
For practical reasons, these mechanisms should be automatic (without any O&M intervention), as the one defining the ANR function [3GPP 36.300] [3], and dynamically adapt to new neighbour H(e)NB deployments or disconnections.
4 Conclusions 
In this contribution, some general H(e)NB interference scenarios issues are presented, together with the current limitations of the Hybrid or CSG H(e)NB approaches to cope with operator demands.
Based on the above, Telefónica suggests the following: 

Proposal 1: Include in “Use cases and requirements for enhanced mobility”, the mobility scenario among CSG or Hybrid H(e)NBs which allows the inclusion of UEs from neighbour H(e)NBs with the same priority as their own CSG.
Proposal 2: Develop the procedures to interchange UEs in the CSG lists among neighbour H(e)NB, for the mobility scenarios described in proposal 1. 
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