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1. Introduction
It has been proposed that it’s necessary to optimize the RSRP report mechanism [1] during the RAN1#52bis meeting in order to meet two requirements of ICIC on identification of interior users / exterior users:

1) Low signalling overhead;

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

In this contribution we try to solve this issue with a two-threshold RSRP trigger mechanism.
2. OI Report Format
ICIC will assign the different time-frequency resource to the different UE according to its position. At present, RSRP measurement in handover is used to identify position of UEs. As referred in [2], handover trigger of RSRP would be set to about 0 dB. While for ICIC, in order to obtain more location information of UEs, 6 dB threshold is recommended. In this instance, 65% UEs need report RSRP, which would negatively impact the battery consumption of the individual UE as well as create an unnecessary air interface uplink load for the system.

Considering fast variations of wireless channels and in order to reduce signaling overhead of RSRP, we propose a two-threshold RSRP trigger mechanism, where RSRP is reported only when UEs’ position status changes. Thus we can reduce RSRP reports significantly. The two thresholds can be set according to the situation of each cell (such as load and interference). 

The principle of the mechanism is as follows.

In Fig.1, two horizontal dotted lines denote the two thresholds, TH1 and TH2(TH1<TH2), respectively. Firstly, the initial position status of UEs could be determined. When the RSRP measurement of UE is below TH1, it is set as cell edge user, and vice versa. Assuming that the UE is an interior user and moves towards the cell edge, the RSRP measurement declines correspondingly. For interior UEs, the TH1 will be the threshold of RSRP measurement report. As shown in Fig.1, at the time of A, although RSRP measurement drops to TH2, RSRP report is still not triggered and the position status of the UE doesn’t update. Owing to the fast fluctuation of wireless channel, at time B and C, user’s RSRP measurement fluctuates around TH2 but is still unable to reach trigger threshold. Therefore, user needn’t report the RSRP value. Only if the user’s RSRP becomes lower and lower and finally lower than TH1 as time D shows, user reports its RSRP value and changes its position status into “cell edge” state. With the user moving toward the cell edge further, user needn’t send its RSRP value any more as long as its RSRP measurement isn’t higher than TH2. That’s the reason why user needn’t send its RSRP measurement both at time E and F. On the other hand, if just one threshold, TH1(or TH2), is used, then the user must send its RSPR value at time D, E and F (or A, B and C). But with two trigger threshold, user just need send its RSRP measurement at time D. Therefore, the proposed two-threshold RSRP trigger mechanism can avoid the frequent report owing to channel fluctuation effectively. 
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Figure 1. Two-threshold RSRP trigger mechanism with user moving from cell center to cell edge

Similarly, if user is moving from cell edge to cell center, it only need report its RSRP measurement at time d and at any other time it needn’t send its RSRP value.
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Figure 2. Two-threshold RSRP trigger mechanism with user moving from cell interior to cell edge
In conclusion, RSRP reports are sent only when the trigger requirement is satisfied, otherwise RSRP reports won’t be sent so that RSRP reports can be reduced significantly. 

The advantages of this contribution are:

(1) RSRP reports can be effectively reduced. 

 (2) Saving UE battery consumption.
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(3) Avoiding Ping-pong Effect compared with single trigger threshold..
3. Summary
In order to reduce the overhead of RSRP reports and UE battery consumption, we propose a two-threshold RSRP trigger mechanism. That is, RSRP reports are sent only when the trigger requirement is satisfied, otherwise RSRP reports won’t be sent so that RSRP reports can be reduced significantly. 
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