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1. Introduction
RAN1 has been requested by RAN3 [1] to evaluate and provide feedback on a solution for operational carrier selection (OCS) discussed by RAN3 as part of the Carrier Based HetNet ICIC work item. The solution mentioned in the LS refers to make pico eNB decisions on activation of a carrier based on feedback over X2 from cells that may be affected by the activation where the “feedback can be based, e.g., on measurements collected from served UEs by the potential victim eNBs as described in the section 4.4.2 in the attached TR”.
The action to RAN1 is as follows:

1. Can the solution above provide any benefits in terms of interference mitigation over existing features? 
2. Can an eNB estimate correctly the interference impact on neighbour eNBs due to activation/deactivation of a new carrier?
3. How beneficial would be to use the victim eNB’s estimate of the interference impact of a carrier to be activated for operation?
2. Discussion
As stated in the LS [1], a macro-pico scenario is addressed “(DL CB-ICIC in case of frequency reuse in dense macro-pico heterogeneous deployment)” where a “pico is able to dynamically (e.g. minutes, hours) activate/deactivate a carrier so that the interference on the neighbour cells is acceptable”. According to [3] the “macro cells may share this carrier, too”. In the macro-pico scenarios discussed and evaluated by RAN1 so far, the macro cells were the aggressors (as a consequence of cell range expansion operations) and evaluations were focused on highly loaded systems in which ICIC can be beneficial. Furthermore, RAN1 studies considering a multi-carrier setup refer to CA based HetNet in which macro and pico cells use all available carriers. Whether the interference scenario addressed by OCS occurs in an operator deployed network, where cells are typically planned, is unclear.
Observation 1: The macro-pico interference scenario addressed by OSC has not been studied by RAN1.
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Figure 1 Macro-Pico DL interference scenarios: a) Addressed by OSC b) Studied by RAN1
Switching on/off carriers dynamically will have undesirable implications on the network operations as concluded in [4]. Examples of aspects that need to be addressed are:  
· Impacts on mobility: If a carrier needs to be “turned off” and a new carrier “turned on” it is assumed that UEs on the carrier to be de-allocated would need to be handed over, this could lead to a high number of handovers might result in failures/performance degradation. Moreover, turning off/on cells dynamically would impact the mobility of idle mode UEs.  
· Impacts on eICIC: If ABS patterns are allocated by a Macro eNB for interference mitigation within a small cell served by a neighbour base station, such patterns will have to be de-allocated when the carrier is switched off and re-established whenever a new carrier in need of it is switched on.
· Impacts on load and interference balancing: Release 10 networks support functions that constantly attempt to balance the load and reduce interference across a macro-pico deployment. With the abrupt “appearance” and “disappearance” of cells on different carriers such functions could be destabilised.

Observation 2: Switching on/off carriers dynamically will have undesirable implications on the network operations.
The basic idea of the OCS is to activate/de-activate cells based on predictions of the interference victim UEs will face when such network actions occurs. The predictions here are assumed to be based on (long term) statics collected from UE measurement reports. Then by exchanging this statistical information across cells, an eNB is expected to be able to estimate the interference towards victim UEs when e.g. a new cell is activated by the aggressor eNB. This implies that an aggressor pico cell needs essentially to know where the victim UEs are located as well as the instantaneous traffic loads of pico cells that affect the victim UEs. Thus, it seems difficult to predict the interference a victim UE will face when cells are switching on/off dynamically in the system.
Observation 3: It seems not feasible for an eNB to accurately predict the interference seen by neighbor cell UEs when carriers are switching on/off dynamically in the system.
RAN3 provided in the TR [3] a list of existing mechanisms that can be considered for activation/de-activation of carriers on time scales of minutes/hours. It seems unclear if an autonomously eNB carrier selection approach will provide any benefits in comparisons to the existing mechanisms.  
3. Conclusion

The macro-pico scenarios addressed by OCS, in which pico cells are the aggressor cells, have not been studied by RAN1 and the motivation behind these scenarios as well as if these interference scenarios will exist in real networks are unclear. The following observations were made:
Observation 1: The macro-pico interference scenario addressed by OSC has not been studied by RAN1.

Observation 2: Switching on/off carriers dynamically will have undesirable implications on the network operations.

Observation 3: It seems not feasible for an eNB to accurately predict the interference seen by neighbor cell UEs when carriers are switching on/off dynamically in the system.
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