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1. Introduction
During RAN3#73bis in Zhuhai China, scenarios of operating carrier selection have been densely discussed. One of the key issues of operating carrier selection is the role of OAM/HeMS and whether operating carrier selection can be fully realized by OAM/HeMS [1][2]. In addition, macro-SC HeNB scenario is proposed to be prioritized. In this paper, we classify different use cases of per-eNB carrier configuration in macro-femto scenarios based on the discussion in the functions and capabilities of HeMS. Finally, we propose to prioritize the carrier deactivation or reselection scenario in macro-femto scenarios and leave the other use cases FFS.
2. Discussion on OAM/HeMS capabilities and prioritization of operating carrier configuration or reconfiguration
In R3-112587 [1], the functions that OAM/HeMS can support for operating carrier selection or reselection have been enumerated as follows:

(1) OAM/HeMS can monitor and diagnose radio performance with measurements collected by UE and eNB [3][4][5].

(2) OAM/HeMS can initially configure and reconfigure the operating carrier(s) for macro eNB or HeNB [5][6]. 

During the meeting, it has been discussed whether to set “operating carrier selection” as low priority. Some arguments have been presented by operator in R3-112643 as follows [2]:

· In cases of dense deployments of H(e)NB, there could be a scalability problem if large number of reporting measurement should be analyzed by central OAM.

· In case of H(e)NB switch off/on, and in order to provide a quick response to local situation, “operational carriers selection” scenarios could be preferred.

· In order to deploy multiple vendors H(e)NBs in the same network, if OAM mechanism is used “deep  interoperability” on among OAM and different H(e)NB will be needed. Wile if local selection of operational carrier is performed by H(e)NB this condition will be much relaxed
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Figure 1: management network architecture for macro eNB and HeNB
Besides, it has also been pointed out that “the interface between HeNB and HMS is not designed for a real-time management” [7] and “a HeNB does not always have an active connection to the HeMS” [8][5]. Moreover, macro eNB and HeNB are likely to have different vendors and probably their operators are also different. The interoperation between macro-OAM and Femto-HeMS may not be available. So HeMS-based solution is not suitable for real-time carrier configuration or reconfigurations. Notes: real time here means system reaction within the time needed to keep the UE connection with appropriate QoS.
Observation 1: HeMS-based solution is not suitable for real-time carrier configuration or reconfigurations.

Use cases of carrier (re)configuration can be classified into delay tolerant and delay sensitive cases, For example, the initial carrier configuration or carrier reconfiguration due to traffic variation or migration can be delay tolerant. On the other hand, carrier reconfiguration for interference mitigation can be delay sensitive.  For example, when large interference persists over 2 seconds, MUEs may lose service if RRC connection reestablishment fails. 
Observation 2: Use cases of carrier (re)configuration can be classified into delay tolerant and delay sensitive cases, For example, the initial carrier configuration or carrier reconfiguration due to traffic variation or migration can be delay tolerant. On the other hand, carrier reconfiguration for interference mitigation can be delay sensitive.

People may wonder that if the initial carrier selection performed by HeNB with the assistance of HeMS is enough for interference avoidance. However, there are some cases that initial carrier selection performed by HeNB may not be so intelligent.
Example 1: macro has shut down a few carriers for energy saving. As a result, HeNB is not able to detect that the carrier should be reserved for macro use. When macro decides to power up that carrier, strong interference may occur. 

Example 2: The interference experienced by MUE depends on the relative location between MUE and HeNB and that between MUE and Macro eNB. When strong interference is experienced by MUE close to a HeNB, MUE may lose its connection and coverage hole is encountered. However, coverage hole may not be detected unless some MUEs move to the specific area. In another word, HeNB may not be able to have knowledge of the coverage hole caused by itself during the initialization phase. 
With the above examples, we can find that initial carrier selection performed by HeNB (with the assistance of HeMS) may not be enough for interference avoidance. There are some cases that HeNB needs to react to the encountered interference situation in real-time. 

Observation 3: initial carrier selection performed by HeNB may not be enough for interference avoidance. There are some cases that HeNB needs to reconfigure its carrier in real-time for interference mitigation.

When macro eNB detects that neighbor HeNB causes strong interference, it may request the HeNB to mitigate the interference by deactivate the interfering cell or reconfigure the carrier with smaller bandwidth. 
Proposal: RAN3 is kindly requested to prioritize the macro-femto carrier reconfiguration for interference mitigation scenario but keep the initial carrier selection scenario and carrier reconfiguration for load optimization scenario FFS.  
3. Conclusion & Proposal
In this paper, we have discussed the capabilities of OAM and HeMS. From the discussion, we find that the interface between HeNB and HMS is not designed for a real-time management and the interoperation between macro-OAM and Femto-HeMS may not be available.
Observation 1: HeMS-based solution is not suitable for real-time carrier configuration or reconfigurations.

Observation 2: Use cases of carrier (re)configuration can be classified into delay tolerant and delay sensitive cases, For example, the initial carrier configuration or carrier reconfiguration due to traffic variation or migration can be delay tolerant. On the other hand, carrier reconfiguration for interference mitigation can be delay sensitive.

Next, we present two examples that initial carrier selection performed by HeNB (with the assistance of HeMS) may not be enough for interference avoidance.
Observation 3: initial carrier selection performed by HeNB may not be enough for interference avoidance. There are some cases that HeNB needs to reconfigure its carrier in real-time for interference mitigation.

When macro eNB detects that neighbor HeNB causes strong interference, it may request the HeNB to mitigate the interference by deactivate the interfering cell or reconfigure its carrier with smaller bandwidth. 
Proposal: RAN3 is kindly requested to prioritize the macro-femto carrier reconfiguration for interference mitigation scenario but keep the initial carrier selection scenario and carrier reconfiguration for load optimization scenario FFS.  
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