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1 Introduction
In RAN3 #75, discussions were made on the proposed solutions for DL interference mitigation in Macro-Pico HetNet scenario. During the subsequent e-mail discussions, evaluations toward the solutions were made based on a number of criteria. This contribution further analyzes the candidate solutions for down-selection.
2 Discussion

During the discussions in last meeting, three categories of solutions were proposed for DL interference mitigation. The solutions are:

(1) Solution 1 : Interference indication and loading for data and control channels for multi-carrier

(2) Solution 2 : Pre-configuration of protected resources

(3) Solution 3 : Exchange of information about the configuration of protected resources

To evaluate the candidate solutions, it should be also checked whether each solution fulfils the objectives of carrier based HetNet ICIC WI [1]. The detailed objectives are
(a) Study inter-node signalling needed for robust autonomous solutions, where each BTS node selects to use the carrier(s) that maximize the overall network performance 

(b) Focus on solutions with no physical layer impact that would work for both legacy Rel-8/9 UEs, as well as benefit from optimizations available for Rel-10/11 UEs supporting carrier aggregation

(c) Focus on solutions which do not requiring tight synchronization between eNBs.

So, it is proposed that the conformity with WI objective should be added as additional criterion to evaluate the proposed solutions for DL interference mitigation. 

Proposal 1: Conformity with WI objective should be added as additional criterion to evaluate the proposed solutions for DL interference mitigation. 
For solution 2, it is depicted that the protected resources are preconfigured in a consistent way among macro and pico cells in order to properly coordinate for carrier-based HetNet ICIC. The neighbour eNB uses such information when deciding on the assignment of PCell and SCell for the users suffering from strong macro interference in a proactive manner. This solution does not depend on inter-node signalling needed for ICIC and seems to require tight synchronization on the protected resources between Macro and Pico. Therefore, solution 2 does not fulfil the objectives (a), (c) of this WI. Also, as mentioned in the e-mail discussions, this solution may need specification work in SA5 (not in RAN3). It is then proposed that solution 2 does not need to be considered for the candidate solution on DL interference mitigation. 
Proposal 2: Solution 2 does not need to be considered for the candidate solution on DL interference mitigation. 
For solution 1, it is described that an eNB informs neighbour eNBs about the DL interference problems on carrier X, both in data and control regions, and exchanges the information about PCell vs SCell carrier loading. The neighbour eNB then uses such information when deciding on the assignment of UE PCell and SCell(s), to achieve resource protection. In reaction to high DL interference indication, eNBs may allocate users’ PCells to different carriers and reallocations may be limited to SCell reconfigurations. For solution 3, besides, it is described that information about the configuration of protected resources is exchanged between eNBs via X2 interface, aiming for consistent configuration to properly coordinate for carrier-based HetNet ICIC. The neighbour eNB uses such information when deciding on the assignment of PCell and SCell(s) for the users suffering from strong macro interference in a proactive manner. 
Solution 1 and 3 use inter-node signalling for ICIC and thus seems to fulfil the objective (a) of carrier based HetNet ICIC WI. Compared to solution 1, however, solution 3 seems to require tight synchronization on the protected resources between Macro and Pico. This is because in solution 1, the resource protection is only achieved in reaction to high DL interference indication. In solution 3, however, the protected resources are proactively configured between eNBs. Thus, solution 3 does not fulfil the objective (c) of this WI.
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Figure 1. Scenario with CA of two carriers on Macro – Pico Interference Scenario
Referring to Figure 1, Pico may use carrier 1 as its PCell (carrier 2 as its SCell) in case the protected resource provided by Macro is carrier 1 (Solution 3). That is, the Macro uses carrier 2 as its PCell and uses carrier 1 as its SCell. For the UEs operating only one carrier, for example in the Pico, they have only one PCell and if all UEs use the same carrier as their PCells, congestion may occur [2]. Although configuration information on the protected resource can be updated and exchanged via X2, solution 3 seems not to resolve such situation due to the lack of information on the UE load status on each carrier. For solution 1, on the other hand, Pico may use carrier 1 as its PCell (carrier 2 as its SCell) in case carrier 1 is not mainly used by Macro for its PCell. That is, for example in the Macro, 30 UEs use carrier 1 as their PCells and 70 UEs use carrier 2 as their PCells. Obtaining such information from the Macro, the Pico can decide on how it can configure PCell and SCell(s) for its users while avoiding the congestion situation explained above. Thus, it is proposed that solution 1 should be selected by RAN3 for the solution on DL interference mitigation. 
Proposal 3: Solution 1 should be selected by RAN3 for the solution on DL interference mitigation.
3 Conclusion and Proposal
In conclusion, we propose the followings.
Proposal 1: Conformity with WI objective should be added as additional criterion to evaluate the proposed solutions for DL interference mitigation. 
Proposal 2: Solution 2 does not need to be considered for the candidate solution on DL interference mitigation. 
Proposal 3: Solution 1 should be selected by RAN3 for DL interference mitigation.
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