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1   Introduction
During RAN3#72 meeting, there was an initial discussion on the Use Cases of Carrier Based HetNet ICIC, in this contribution, the potential use cases are analyzed, it is proposed to perform the carrier selection by OAM combined with network planning for Macro eNB and Pico, and for HeNB, RAN3 needs to first decide whether the HeNB should provide multiple carrier(s) or not.
2   Discussion
According to the detailed objectives of this WI, the scenarios to be discussed are based on the defined HetNet environments (3GPP TR 36.814) [1]. 
In TR 36.814, it is said that Heterogeneous deployments consist of deployments where low power nodes are placed throughout a macro-cell layout.
That means the use cases of “Macro only”, “HeNB only”, “Pico only”, “Pico and HeNB” will not be discussed or low prioritized in the WI. There are still 3 use cases left, including:
- “Macro and Pico” 
- “Macro and HeNB”
- “Macro, Pico and HeNB”
Conclusion 1: “Macro and Pico”, “Macro and HeNB” and “Macro, Pico and HeNB” should be discussed.
Macro and Pico
Network planning is a way which will cost much CAPEX and time. Through network planning all cells can be configured with the carrier selecting policy before deployment, based on the geometry of cells, radio environment and UE distributions, etc. Based on the policy, the cell should select suitable carrier(s) to avoid interferences from neighbour cells as much as possible and it should keep the system on stable operation.
However, during network planning phase, it is hard to take the interference change into consideration. The change includes dynamic traffic changing in one day and slow changing of average traffic with mass of UE migration.  The carrier selection optimisation may need to be combined with OAM, because OAM can collect the real traffic or interference information from different cells and then perform the carrier(s) configuration for different cells. Therefore, network planning combined with OAM can be a good choice to configure cell carrier(s) especially for the base station deployed by operators, e.g. Macro and Pico. It is based on the capability of OAM to determine whether OAM can optimize the carrier selection with traffic or interference changing or not.
When the X2 interface between Macro eNB and Pico is available, the carrier frequency, bandwidth and intra-freq interference status can be exchanged via X2 signalling. This information can also help cells to configure suitable carrier(s) to reduce the interference from neighbour cells.
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Figure 1 “Macro and Pico” scenario
Conclusion 2: for “Macro and Pico” case, the Carrier Selection can be performed by Network Planning combined with OAM. It is FFS if any OAM requirements are needed.
Macro and HeNB
“Macro and HeNB” case is different with “Macro and Pico” case. HeNBs are deployed, located and power on by the costumers. The HeNB is plug and play, the user engineering interaction must be minimised. 
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Figure 2 “Macro and HeNB” scenario
In Rel-10, a HeNB has single cell and the eNB ID of a HeNB is 28 bits which is equal to the ECGI. Based on this architecture, if multiple carriers/cells services have to be provided by the HeNB at the same time, how to provide multiple cell services should be considered. As the HeNBs are typically installed by users without operator control, in uncoordinated deployment, RAN3 should also find a solution to configure suitable carrier(s) for HeNB.
Considering this, RAN3 should first decide whether it is necessary for the HeNB to support multiple carriers/cells or not. Normally, the large traffic occurs in the small coverage of HeNB, the user number is limited, and considering with the high spectrum efficiency of HeNB, single carrier is enough to bear the traffic. According to that, it seems unnecessary to support multiple carriers and multiple cells for the HeNB for traffic reason. 
Conclusion 3: for “Macro and HeNB” case, RAN3 must first clarify the uses cases where the HeNB needs to provide multiple carriers/cells services at the same time. It is also proposed to capture that’s traffic reason is not a relevant use case for this scenario.
Macro, Pico and HeNB scenario
For “Macro, Pico and HeNB” scenario, the interference condition is much more complex, e.g. the UEs served by Pico are interfered by both Macro eNB and HeNB in Downlink, the UEs served by Macro eNB will interfere Pico and HeNB in Uplink, and the interference between Pico and HeNB may also need to be considered.
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Figure 3 Macro, Pico and HeNB scenario
In Rel-10 eICIC, the Macro and Pico and HeNB scenario was not discussed due to the complexity of the non P2P interaction. This scenario can be regarded as a combined case of “Macro and Pico” and “Macro and HeNB”, in this WI, we can consider this scenario after getting the consensus of “Macro and Pico” and “Macro and HeNB” scenario.
Conclusion4: For “Macro, Pico and HeNB” case, it is better to consider this scenario after getting the consensus of “Macro and Pico” and “Macro and HeNB” scenario. 
3   Proposals
In this contribution, we analyses the use cases of Carrier base HetNet ICIC WI, and there are 4 conclusions:
Conclusion 1: “Macro and Pico”, “Macro and HeNB” and “Macro, Pico and HeNB” should be discussed.
Conclusion 2: for “Macro and Pico” case, the Carrier Selection can be performed by Network Planning combined with OAM. It is FFS if any OAM requirements are needed.
Conclusion 3: for “Macro and HeNB” case, RAN3 must first clarify the uses cases where the HeNB needs to provide multiple carriers/cells services at the same time. It is also proposed to capture that’s traffic reason is not a relevant use case for this scenario.
Conclusion4: For “Macro, Pico and HeNB” case, it is better to consider this scenario after getting the consensus of “Macro and Pico” and “Macro and HeNB” scenario. 
It is proposed to capture these conclusions into the internal TR, the relevant TPs are shown in section 5.
4   Reference
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5   Text Proposal
------------------The First Change--------------------------
4
Use cases for carrier-based ICIC

In TR 36.814, it is said that Heterogeneous deployments consist of deployments where low power nodes are placed throughout a macro-cell layout.
That means the use cases of “Macro only”, “HeNB only”, “Pico only”, “Pico and HeNB” will not be discussed or low prioritized in the WI. There are still 3 use cases left, including:
- “Macro and Pico” 
- “Macro and HeNB”

- “Macro, Pico and HeNB”
4.1
Use case 1

Editors note: The subclause shall be replaced with the first added use case.
4.1.1
Description

4.1.2
Solution

4.1.3
Discussion

5 Other conclusions
· For “Macro and Pico” case, the Carrier Selection can be performed by Network Planning combined with OAM. And it is FFS if any OAM requirements are needed.

· For “Macro and HeNB” case, RAN3 must clarify first the uses cases where the HeNB needs to provide multiple carriers/cells services at the same time. Traffic reason is not a relevant use case for this scenario.
· For “Macro, Pico and HeNB” case, it is better to consider this scenario after getting the consensus of “Macro and Pico” and “Macro and HeNB” scenario.
-----------------End of the next Change--------------------
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