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1. Introduction

In all Inter cell Interference Coordination scheduling, it is essential to know from which cells users get interference or on which cells users interfere together with an information on the strength of this influence. This problem is the same for UL and DL. The DL pathloss measurement (including pathloss+shadowing) will be used for this purposes also for UL scheduling.
This information is not only needed in the hand over region but already for UEs more in the interior of the cell. So the triggering thresholds for RSRP reporting will need to be set accordingly different so that already weaker interferers (corresponding to lower RSRP) are reported leading to a more frequent reporting. As an example a usual setting could be that interferers 6 dB below the serving cell would be reported.
In order to reduce the reporting load on the air, RAN1 had proposed in [2] to tie the additional reporting to cases where the UEs are really scheduled, i.e.  to cases only when there is UL or DL traffic. This can also be viewed as UL or DL activity.
2. RAN2 proposal
In their LS reply [3] R1-082773(R2-083785) RAN 2 is proposing to use the events (in TS36.331) “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 clarification the situation can be depicted in Figure 1. 
In case of equal pilot power values and eNodeB power values between the eNodeBs the value 
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 would give the serving cell strength. So as depicted in Figure 1 assuming a 6 dB threshold for ICIC we can draw the RSRP strength of neighbours in the yellow region if they are reported according to the RAN2 proposal.
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Figure 1: Region for interfering RSRP compared to serving cell strength 
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3. Missing information 

What will then be known is the relation versus the serving cell strength i.e. the status of the following e.g. two strength inequalities:
Neighbour I1 + Th 
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However no information is available on the relation Neighbour I1  
[image: image6.wmf]>

<

 Neighbour I2.

So it is not possible to decide as shown in Figure 2 in which sector of the yellow ring region a UE is located. A decision whether it is in B1 or in B2 can e.g. not be taken.
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Figure 2: DL pathloss (RSRP) measurement for ICIC necessary in yellow coloured ring to distinguish between segments. 

So when a UE is near to two or more borders it is not possible to distinguish which neighbour NodeB is nearer. Thus e.g. for UL ICIC it is not even possible to decide which overload indicator (OI) or HII from I1 or I2 is more relevant. Nor is it possible to assign relative priorities when indicators from both neighbours shall be followed. What is missing is the information on the strength of I1 or I2 that can change even if both values stay in the yellow window of Figure 1 and according to RAN2 proposal no reporting would take place..
4. Character of necessary RSRP information

For ICIC it must e.g. be possible to decide on the strength of the neighbourhood. In order to calculate the impact, quantitative information is needed such as is generally provided by the event-triggered periodic RSRP reporting as is done for HO purposes. So this event-triggered periodic RSRP reporting is required.
4.1. Reaction time
We assume here that RRC RSRP reporting is normally done with periodic evaluation of the reporting events, as shown in Figure 3 e.g. with a period of 200 ms.
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Figure 3: Period of event evaluation in RRC
This sampling period seems normally sufficient since pathloss+shadowing does not change that rapidly.

If this RRC based framework would be kept and in this periodic event evaluation RRC would just additionally evaluate whether recently before there was UL or DL traffic activity this activity could be as much as 200 ms ago and before that time due to an traffic inactivity no reports have been delivered. So before the first RSRP report after a traffic inactivity a delay of 200 ms could have been elapsed. 
So such an RSRP information delivery seems not sufficient. The philosophy is questionable e.g. when the overload indicator is reported with update times as short as 20 ms but the reporting by the UE is delayed. For example the UE would be scheduled but only after 200 ms the RSRP report is delivered showing that the UL scheduling or power control had to be changed drastically in order to avoid the interference to the neighbour cells, but this can not be corrected anymore.
4.2. Outline of possible solution

Previous RAN1 thinking was that reports could be available more rapidly. In order not to change the architecture in RAN2 too much and result in delay in standardization a possible outline is given in the following.

As described above it seems necessary that MAC due to starting traffic can send a trigger to RRC to generate aperiodically an immediate message if all the other ICIC event criteria are fulfilled. Even if this message comes somewhat delayed after the initial traffic event it seems better than a reporting delay of maybe 200 ms.
Further to that, MAC should provide a traffic activity flag meaning recent UL or DL data traffic (scheduling for data and not for messages) which can be polled by RRC. This can serve as additional criterion in the evaluation of the ICIC RSRP reporting criteria. This provides RSRP measurements periodically if the strength criterions are fulfilled. This will then restrict the reporting load only to the UEs that are data active as was desired.
5. Conclusion

In this contribution it has been shown that the proposal replied by RAN2 in their LS answer [3] seems not adequate for ICIC implementation. It has further been shown what kind of RSRP information in contrast is necessary to have sufficient information for UL and DL ICIC.

An outline of a possible solution for further discussion in RAN1 has been described to advance the discussion process.
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