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1. Introduction
A number of contributions [3]

 REF _Ref274077951 \r \h 
 \* MERGEFORMAT [4] have discussed the required messages  from a victim UE to its serving macro eNB for measurement and report in the context of eICIC

In [1], it was pointed out that it is not always feasible for a victim macro UE to send a measurement report message to its serving macro eNB while it suffers severe interference from a HeNB. Consequently it was proposed that the victim macro UE gains limited access to a CSG HeNB and sends interference stress messages via the femto eNB in order to initiate the eICIC mechanism between the femto eNB and macro eNB. An alternative method was also proposed in the same contribution whereby the interference stress message is integrated in the random access procedure. 
In this contribution, we consider options for using the random access procedure to initiate femto cell eICIC procedure.

2. Discussion 

One problem is when a UE (macro UE or femto UE with another CSG) moves in the vicinity of a femto, femto cell needs to be alerted of the event that a macro/femto UE has moved into its vicinity. Of course, if a femto cell always has bandwidth to spare to support a limited number of femto-UEs (for example), a static eICIC scheme can be used and such a problem will never occur. Otherwise, an event-triggered eICIC procedure for semi-static eICIC schemes needs to be considered. 

The scheme as proposed in [1] assumes a certain network architecture involving macro eNB,  femto eNB, and SON server. The interference stress alerting message as proposed in [1] is terminated at some entity outside of the HeNB. In [2], it was agreed that it shall be “no backhaul coordination (X2, S1)” between macro and femto. It looks to us that localized eICIC solutions can better handle scenarios where no direct coordination between macro eNB and HeNB (or between HeNBs) exists. It seems to us the key problem is to alert the HeNB of existence of victim macro/femto UE in its vicinity.  Once the victim UE (macro or femto) gains a “breathing space”, then whatever follows can take many forms. In this contribution, we compare several options to achieve that goal. 

Option 1

We consider the alternative method proposed in [1] whereby the interference stress message is integrated in the random access procedure as the first option. The scheme as proposed in [1] assumes a certain network architecture involving macro eNB,  femto eNB, and SON server. The interference stress alerting message as proposed in [1] is terminated at some entity outside of the HeNB. a SON server is tasked to interpret the interference stress message and start the interference coordination mechanism between the macro eNB and the CSG HeNB.

In [2], it was agreed that it shall be “no backhaul coordination (X2, S1)” between macro and femto. It looks to us that localized eICIC solutions can better handle scenarios where no backhaul direct coordination between macro eNB and HeNB (or between HeNBs) exists. 
Option 2
The second option we consider is similar to the first option except for one important difference: the interference stress message is terminated at the HeNB. When a macro UE or femto UE with another CSG moves in a femto’s vicinity, it acquires the system information from  that femto. And it uses the random access procedure to send an interference stress message to the HeNB. And the HeNB is tasked to interpret that interference stress message and no information is forwarded to either a SON server or the macro eNB. Even though the number of macro UEs simultaneously moving in a femto’s vicinity is limited in the use cases normally considered, it may be prudent to have a design which is robust even with many macro UEs simultaneously moving in a femto’s vicinity so other use cases of femto are not excluded. When many macro UEs simultaneously move in a femto’s vicinity, it is important to spread out the RACH attempts from those UEs so the femto’s RACH capacity is not exceeded. Hence the RACH procedure for those macro UEs may be changed slightly from the regular RACH procedure.
Option 3
In the third option, one can envision replacing the interference stress message with a PRACH preamble which is a channel terminated at the HeNB. The idea is similar to that of dedicated preambles: the HeNB reserves one or more PRACH preambles for interference stress alerting. Non-synchronized RACH or dedicated RACH do not use those preambles. The parameters for the interference stress alerting PRACH preambles are broadcast by the HeNB. When a victim UE finds itself overwhelmed with a HeNB, it transmits one of those interference stress alerting PRACH preamble. On the HeNB side, the eNB detects energy on the interference stress alerting PRACH preambles. One difference with regular non-synchronized/synchronized PRACH detection is that it is of no importance to the eNB to identify the UE which transmits the interference stress alerting PRACH; it is enough for the eNB to know one or more UEs have transmitted interference stress alerting PRACH(s). To close the loop between the victim UE and the HeNB, message 2 is still needed to inform the victim UE that the interference stress alerting PRACH preamble transmitted by itself or another victim UE has been detected by the HeNB. The detection threshold for the interference stress alerting PRACH preambles can be set differently with that for nonsynchronized/dedicated PRACH preambles to achieve much lower false alarm rate. Yet as the false alarm rate is still not zero, given long enough time, there is a non-zero probability that the HeNB starts eICIC procedure through a false detection. 
From the above, we propose the following:

Consider using option 2 to initiate eICIC procedure for HeNB.
3. Conclusion

This contribution addresses the issue of using RACH procedure to initiate HeNB eICIC.  It is recommended that –

Consider using option 2 to initiate eICIC procedure for HeNB. 
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