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1 Introduction 
With the active ongoing discussions in identifying the relevant scenarios & simulation assumptions for heterogeneous networks, numerous efforts by many companies in highlighting other technical aspects should be noted. The latter is important in ensuring feasibility and efficiency of heterogeneous networks operation. 

In this paper, we provide a summary of issues that have been identified thus far and provide our preliminary views on possible solutions.
2 Heterogeneous Networks Operation Issues
2.1 Cell ID Collision

The physical layer cell ID collision could occur when the physical cell ID is selected autonomously by the home eNB in the initial cell setup. The collision could happen between the macro eNB and home eNB or between the home eNBs and is more likely to occur when the density of HeNB deployments increases. However, in the case of moving nodes, such as mobile relay nodes, collisions can occur with the existing macro cell ID when the mobile relay node passes by.  This will mostly affect the performance of the UEs in the macro eNB cell when attempting to perform the initial access when the mobile relay node passes by.  

Preliminary proposals have been identified in [1] and detailed proposals may be pursued upon further study.
2.2 Cell Selection  
Different approaches to cell selection and/or association of the local UEs have been studied and proposed. Some of the considerations are as follows:  

· Network Load Balancing  
· In the heterogeneous network deployment, such as hotspot or Home eNB, the network might relocate the UE served from a macro cell to a local cell and vice versa. The change of serving cell could be for load balancing or preferred network reasons. 
· The selection of the UE for serving cell relocation could be based on UE measurement reports or local eNB measurements using enhanced SRS.  Both the UE measurement reports and enhanced SRS require coordinated RS design, like for CoMP or MU-MIMO.  The possible enhancement of RS design for serving cell relocation for load balancing should therefore be part of the consideration in the RS design for CoMP. 
· Serving Cell Selection for Performance Improvement 
· Pathloss based: Pathloss based serving cell selection can potentially extend the coverage of the HeNB and can potentially provide significantly higher UL performance gain than that of received power based serving cell selection. However, this method will require that the PDCCH from the local eNB has very deep coverage. Besides, the transmission power would also have to be known for each UE before cell selection. 

· Preference based: The cell selection/reselection and association can use the existing RSRP. However for heterogeneous scenarios such as Hotzone, increasing the number of UEs served by the local eNB can bring significant performance gain. One simple method to extend the local eNB coverage and hence allow it to serve more UEs is to use different SINR thresholds for the MeNBs and local eNBs when determining whether they should be included into the preferred group of candidate cells for selection. 
· Separating the DL and UL link connection has also been proposed. In this case it would be necessary to consider the network impact, such as interactions with load balancing.
· Handover
· Depending on the overlaid situation of the local cells on the macro cell and the amount of spectrum overlap, the UE measurement of the PSS/SSS and CRS could include high interference from the overlaid cells. Interference mitigation and/or possible enhancements such as enhanced RS to improve handover operation could be studied in conjunction with CoMP discussions.

· The smaller coverage areas of the local nodes and the mobility of the UEs will result in frequent handover between the local cells and the macro cell. New handover procedures or activation conditions could be considered for further discussion, such as using reconfirmation checking at the macro eNB prior to determining the handover. 

· Increased handover frequency increases the processing load on the network. Therefore we propose that standardization impact on handover load to the network should be minimized.
2.3 Measurement & Coordination Messages
Thus far, in [1] we listed some requirements for interference mitigation, and in this contribution other operational aspects affected by the introduction of heterogeneous networks are presented. Central to many of these techniques are exchanges of coordination information both for interference mitigation purposes and other network operational enhancements. 
The details would be dependent on the accepted techniques and enhancements but all cases would share the following requirements:

· Current UE measurements RSRP and RSRQ are wideband measurements. In order to support some interference management schemes for data traffic and improving hearability of the DL control channels, new measurements (and possible enhancements to existing coordination messages over X2), such as narrow band measurement for partial frequency re-use, transmit power management for HeNB and channel direction information for interference mitigation using beamforming may be considered 
· For HTN, additional interference sources will be introduced to the conventional cellular network. The current UE feedback reports with CQI, PMI and RI may not be sufficient for the new situations. More comprehensive reports including link quality as well interference situation indications, should be considered. 

· Implementation of any new measurements should consider the existing R8/R9 UEs which do not have these new measurements. Legacy UEs should not be adversely impacted.
3 Conclusions

In this contribution, we provide a preliminary overview of additional topics which are apart from the reduction and mitigation of interference due to the deployment of heterogeneous networks.

We conclude that:

· Further study is needed of the Cell ID collision problem with HeNBs;

· Cell selection in heterogeneous networks should be considered, including issues related to load balancing, performance and frequency of handover;

· The adequacy of existing UE measurements, and the need for new ones and associated coordination messages, should be considered. 
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