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1. Overall Description
In LS [1], RAN2 provided several comments and questions on ICIC signaling and requested RAN1 to make responses accordingly.
Basically, three questions were raised by RAN2 in [1], which are concluded as follows:

1) Whether the existing measurement reporting for HO, triggered when the neighboring cell becomes offset better than the serving cell, is sufficient for ICIC as well?

2) RAN2 would like to introduce an additional event to allow the UE to report its leaving from the interference area. Whether acceptance of both triggers for when neighboring cell becomes offset better than the serving cell and when neighboring cell becomes offset worse than the serving cell (note that the offset can also be negative) would be sufficient for ICIC?

3) Whether the event-triggered periodic reporting mechanism, which may cause significant complexity in RAN2 specifications, is necessary for RAN1?
In this contribution, we would like to provide replies and considerations related to the issues above.
2. Discussion

In essence, questions 1 and 3 are related to the identification of interior users/exterior user for ICIC, on which two requirements were concluded in [3]:

1) Low signaling overhead

2) eNB can identify accurately that one UE is interior user or exterior user in time.

For the first requirement, it is beneficial for ICIC that the UE transmits a single measurement report like HO. However, the veracity should also be considered for applying ICIC mechanisms to fulfill the second requirement. If the UE only transmits a single measurement report when the ICIC event is triggered, eNB would only know that these UEs are in the area where the neighboring cell becomes offset better than the serving cell (note that the offset can also be negative) and could not distinguish these UEs in more granularities. In addition, a single measurement report can not accurately follow the fluctuation of channel condition for the UE in the cell edge area. As a result, event-triggered periodic reporting is necessary for ICIC.
According to [4], in order to involve a sufficient number of users in an ICIC mechanism the trigger level would rather need to be in the range of 6 dB. An ICIC trigger of 6 dB would imply that there are about 65% of the users in a cell with uniformly distributed users which are exterior users. It would be difficult to use only one ICIC scheme for so many UEs. Moreover, considering the different interference levels of cell-edge UEs, different adjustment can be set to different UEs Otherwise, an improper ICIC scheme would lead to a worse rather than a better performance.
Therefore, it is proposed that the existing single measurement reporting for HO is NOT sufficient for ICIC and event-triggered periodic reporting is more suitable for ICIC.
For reducing the signaling overhead, the following methods should be considered:
1) Design appropriate triggers: both a starting event for starting ICIC reporting and an ending event for stopping ICIC reporting. For example, in the LS [2], regarding the interaction of the ICIC RSRP reporting and the existing HO RSRP reporting, RAN1 proposed that the former can be viewed as a complement to the latter. Consequently, when the HO trigger criterion is met the RSRP reporting for HO will fulfill the need for ICIC purposes as well as for HO purposes and no additional report needs to be sent.
2) Well-designed period and thresholds could reduce the signaling overhead efficiently.
3)  Other methods, which can reduce the overhead effectively should be considered. 
Regarding question 2, the proposed two triggers scheme still can not track the real-time change of channel quality for the UE in the ICIC area. So far, the performance gain has not been verified, while involving additional reports. This would create an unnecessary air interface uplink load for the system. So whether the proposed method can improve the system efficiency would need to be further considered.
3. Proposed Response 
Q1: RAN2 kindly asks RAN1 to indicate if the existing measurement report, triggered when the neighboring cell becomes offset better than the serving cell is sufficient for ICIC in Rel-8

Response: RAN1 think it is not sufficient for ICIC that the UE transmits a single measurement report.
Q2: RAN2 kindly asks RAN1 to indicate if a having triggers for both neighboring cell becomes offset better than the serving cell and when neighboring cell becomes offset worse than the serving cell would be sufficient for ICIC in Rel-8.

Response: RAN1 think that two triggers increase the load without significant benefit, as still cannot accurately follow the fluctuation of channel condition for the UE in the ICIC area. So introducing an event for neighboring cell becomes offset worse than the serving cell is NOT preferred for RAN1.

Finally, RAN2 has discussed a solution outlined in RAN1 LS, in which the UE starts periodic reporting based on event that neighboring cell becomes offset better than the serving cell (event-triggered periodic reporting), and the RRC measurement events are restricted based on information from MAC. This solution would cause significant complexity in RAN2 specifications, but could be introduced if deemed necessary by RAN1 analysis.
Response: RAN1 think that event-triggered periodic reporting is necessary for ICIC and several methods should be considered for reducing the signaling overhead.
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