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1 Introduction 

Carrier based HetNet ICIC leaves open the possibility to focus on a large number of carrier based HetNet scenarios such as interference management on carrier resolution between HeNBs.  And this contribution discusses the necessity of supporting multiple carriers for HeNBs and accentuates the importance for adopting the HMS based frequency configuration and monitoring mechanism for HeNB. 
2 Discussion
2.1 Whether supporting multiple carriers at HeNB

As discussed in last meeting, up to R10 a HeNB was always assumed to work with one cell/carrier. However, whether this working assumption should be kept and whether there is a necessity for HeNB to support multiple cell/carrier should be discussed in this WI:
For case of HeNB supporting multiple cell/carrier, some merits have been observed that

· High data rate could be provided for users;
· The capacity for indoor hotspot, e.g. enterprise use case, could be guaranteed;

For case of HeNB supporting multiple cell/carrier, some demerits have been observed that 

· Since the number of UEs served by a HeNB is far less than eNB, usually only one or few UEs are camped to one HeNB, the throughput of HeNB varies sharply with the traffic of a UE. Therefore, we consider that  it is not efficient to have one HeNB occupying multiple carriers in the network, e.g. for Home application;

· The HeNB with CA design and manufacture will be much more complicated, and may drive HeNB prices higher, but this is related to the scale of development of HeNB industry. 
Based on the abovementioned reasons, it’s more appropriate for us to consider both cases in CA-based HetNet ICIC WID. 
Proposal 1:  In CA-based HetNet ICIC WI, CA should be assumed as an optional feature for HeNB, and both HeNB supporting single cell/carrier and HeNB supporting multi-cells/carriers should be discussed.
2.2 How to perform the carrier selection for HeNB

For those HeNBs with only one carrier, selection of carrier only happens due to the initial HeNB start-up. Because the carrier is precious for operators, it’s important to carefully assign and monitor it especially when HeNB are deployed by users.

The aim of this WID is to specify the solution which is effective for reducing the interference and improving the performance in the network. Based on current specifications related to HeNB, we have the following observations:  

· HeNBs are frequently switched on-off and work in different mode at different carrier, and it is important to have the interference environment collected when performing the carrier selection; 

· Carrier resources are owned by operators, and it is reasonable for operators to have some mechanisms to control the carrier selection;
· Simple carrier selection mechanism is beneficial for reducing HeNB complexity and cost.
Based on the above observations, a better choice for HeNB frequency configuration with spectrum efficiency, co-channel interference avoidance and less complexity may be an approach of performing carrier selection with HMS assistance. And this approach has the benefit of mitigating the frequency configuration algorithm complexity from HeNB to HMS. 
Although HMS normally administrates a large number of HeNB and the interface between HeNB and HMS is not designed for a real-time management, once a carrier is selected for a specific cell, it is not frequently changed unless all UEs served by that cell are relocated to another cell or disconnected; therefore, HMS could well handle the semi-static configuration.
Proposal 2: Performing carrier selection by HMS or with HMS assistances is preferred for HeNB scenario with considering interference report.
However, if HMS is to perform carrier selection or proposing some guidance for HeNBs, it should have some information collected, e.g. state of interference, before starting the carrier selection procedure.  In current specifications, there is no X2 interface between HeNBs, especially when HeNBs work with different CSG ID. Furthermore, there is no X2 interface between HeNB and macro either. It’s difficult for HeNB to collect information. Therefore, information for performing carrier selection should be collected through air interface.
Proposal 3: Information for performing carrier selection should be collected through air interface.
3 Conclusion
In this contribution, we have discussed whether the multiple carrier/cell need to be support, furthermore, how to perform carrier selection when single carrier is adopted have also been discussed. The following proposal are provided for approval: 
Proposal 1:  In CA-based HetNet ICIC WI, CA should be assumed as an optional feature for HeNB, and both HeNB supporting single cell/carrier and HeNB supporting multi-cells/carriers should be discussed.

Proposal 2: Performing carrier selection by HMS or with HMS assistances is preferred for HeNB scenario with considering interference report.
Proposal 3: Information for performing carrier selection should be collected through air interface.
