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1. Introduction
In RAN1 #54 meeting, for inter-cell interference coordination (ICIC) operation, it was agreed to use the events “when the neighboring cell becomes offset better than the serving cell” and to introduce an additional event “for neighboring cell becomes offset worse than the serving cell” for the triggering mechanism for RSRP reporting [1].This would allow the serving cell to find out if there are any terminals within a certain pathloss range from any neighbouring cells. Based on this information, it can be concluded whether the UE either qualifies or disqualifies for actions of ICIC. 

Using multiple RSRP conditions is the consensus for ICIC measurement triggering. Once a UE reports RSRP measurements, the UE would be classified as a cell edge user and thus would be subject to ICIC operation; otherwise, it would be treated as a cell interior user. For example, a cell with an RSRP trigger for HO purposes at 0 dB and three additional RSRP trigger thresholds for ICIC purpose at 6, 4 and 2 dB are used [1][2], then maximum RSRP trigger thresholds for ICIC purposes (i.e., 6 dB) could be imagined as a threshold for the identification of cell edge users/interior users. The maximum RSRP trigger threshold should be large enough to involve a sufficient number of users in an ICIC mechanism, however this value should not be too large since it will negatively impact the battery consumption of the individual UE as well as create an unnecessary air interface uplink load for the system [3]. Accordingly, we think the maximum RSRP trigger threshold should be carefully defined and need more study. In this contribution, we will give some simulation results showing the percentages of cell edge users under different maximum RSRP trigger thresholds.

2. User Classification Criterion

The users who qualify for actions of ICIC are seen as cell edge users and others are treated as cell interior users. When the RSRP measurement reporting occurs, the UE will be treated as a cell edge UE and then be protected by an ICIC mechanism. We can find that for all types of inter-cell interference coordination, there is a need to distinguish between cell interior users and cell edge users, and this can be done by comparing downlink path gain measurements carried out by the UE to its serving cell as well as neighboring cells.
The classification criterion can be expressed as

If 
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 (in dB), the UE is classified as a cell edge user; otherwise, the UE is classified as a cell interior user.

where 
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 is the average path gain of the serving cell (with highest path gain) measured by the UE, 
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 is the largest average path gain among the neighboring cells measured by the UE, and 
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 denotes the maximum RSRP trigger threshold for ICIC purposes. We note that the downlink average path gain measurement includes pathloss, shadowing, and antenna gain patterns.

3. Simulation Setup and Assumptions

The simulation is conducted for macro-cell deployment case 1 and case 3 as specified in TR 25.814. A selection of simulation assumptions is listed in Table 1.

Table 1. Simulation assumptions
[image: image5.emf]Cellular layout

Antenna pattern

Site to site distance

Minimum distance between UE and cell site

Penetration loss

Shadowing standard deviation

Correlation between sectors

Correlation between sites

BS antenna gain

UE antenna gain

BS total Tx power

UE noise figure

Bandwidth

Parameters Assumptions

Hexagonal grid, 19 cell sites, 3 sector per site

As described in TR 25.814

46 dBm

Case #1 à 500m, case #3 à 1732m

35 m

20 dB

8 dB

1

0.5

14 dBi

0 dBi

9 dB

10 MHz

Distance dependent path loss 128.1+37.6log

10

(R)

Pilot and control channel overhead 29%


4. Simulation Results
In the simulation, we consider maximum RSRP trigger threshold (
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) ranged from 2 to 8 dB. The simulation results of percentages of cell edge users within a cell for case 1 and case 3 are plotted in Figure 1 and 2, respectively. From these figures we can have two observations. First, the percentages of cell edge users in case 1 and 3 are almost the same for a given maximum RSRP trigger threshold. Second, the larger the maximum RSRP trigger threshold is, the larger the percentage of cell edge users becomes. To exemplify this, the percentage of cell edge users is about 33% for 
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, and this value goes to approximately 45% when 
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Figure 1. Percentage of cell edge users within a cell (3GPP Case 1: ISD=500m)
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Figure 2. Percentage of cell edge users within a cell (3GPP Case 3: ISD=1732m)

5. Conclusion

Multiple RSRP trigger conditions are applied for ICIC purposes. Once RSRP measurement is triggered by an UE, the UE will be seen as a cell edge UE and is subject to ICIC mechanism. Therefore, the maximum RSRP trigger condition for ICIC purposes could be imagined as a threshold for the identification of cell edge users/interior users. We think the maximum RSRP trigger threshold should be carefully defined to achieve good system performance (such as cell edge user throughput, sector throughput, uplink report overhead, etc.). The simulation results show that maximum RSRP trigger threshold of 4-6 dB can involve 33-45% of users in an ICIC mechanism; and further, it seems that the value between 4 to 6 dB could be a good choice for the maximum RSRP trigger threshold. The specific value needs more study.
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