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1. Introduction
In #62 meeting, it was agreed in way forward [1] that the eICIC between macro eNB and femto eNB requires no backhaul (S1 or X2) coordination as a baseline solution.  This requires a victim MUE to send RRM/RLM/CQI measurement messages to its serving macro eNB for measurement and report [2],[3]. In [4],[5], it was proposed that a femtocell configures a set of almost blank subframes (ABS) statically. This proactive configuration of almost blank subframes, irrespective of the presence or absence of macro UEs in the femtocell, reduces the capacity of the femto eNB unnecessarily. It is desirable that configuration of almost blank subframes is initiated reactively in order not to reduce femto eNB capacity unnecessarily [6]. But without such static configuration, it is not always possible to maintain the link between the victim macro UE and the macro eNB. This makes the only way to initiate the eICIC process between the macro eNB and the CSG femto eNB is to have the victim UE signal its interference situation through the CSG femto eNB in some extreme cases. Two possible approaches are proposed in this contribution. The first approach gives MUE limited access to the CSG femto eNB, while the second approach have the MUE send a interference stress message as part of the random access process.
2. Discussion
In the recent discussions on eICIC between Macro eNB and CSG femto eNB in non-CA case, the time domain solution and the power setting solution were adopted as a baseline [1]. Time domain eICIC solutions reduce interference to victim UE at the cost of reduced usable resources to CSG femto eNB, hence reducing its capacity. About 10% of femto eNB capacity is lost with every ABS. Similarly observation can be made regarding to power control based eICIC approach because the CSG femto eNB will be forced to reduce the MCS level when it reduces its DL transmission power. Some power control based eICIC approach requiring path loss between the Macro eNB and the MUE. These approaches maybe difficult to apply as a proactive measure. Because of these limitations, femto eNB eICIC approaches are best used reactively, i.e. they are invoked only when a victim macro UE is within the coverage range of a femto UE. This way the capacity of the CSG femto eNB is not reduced unnecessarily. 
This requires a femto eNB to know when to initiate eICIC mechanism (and when to terminate). Some proposals require a victim macro UE to send measurement report message to its serving macro eNB [2,3]. We would like to point out that it is not always feasible unless the femto eNB operates with some eICIC measure at all time (to maintain a set of almost blank subframes and/or to reduce its transmission power). and at the cost of capacity. An example is when a UE is turned on within the coverage area of a femto eNB. If the signal from the femto eNB is too strong, the UE will not be able to detect or access a nearby macro eNB. Another example will be that when the UE enters the home with a CSG femto eNB, the interference from the femto eNB suddenly grows very strong, and the connection with the macro eNB is lost before any eICIC interference coordination measure could be taken. The macro eNB may simply believe the connection to the UE is lost due to path loss and wait for the UE to re-access. While the macro eNB may like to initiate eICIC with the corresponding femto eNB, it is not easy for the macro eNB to start eICIC blindly without knowing which femto eNB is causing the interference. The macro UE will not be able to get access to the network and receive incoming calls if this issue is not addressed properly. This is a very undesirable situation and needs to be avoided. In these cases the only way to initiate any eICIC procedure will be through the air interface between the UE and the femto eNB. 
In the current framework of CSG, it is not possible for a non-CSG UE to access to a CSG femto eNB. If the UE could get limited access to the CSG femto eNB, it could initialize the eICIC mechanism by sending an interference measurement message to the femto eNB. Upon receiving such a message, the CSG femto eNB could initiate either time domain approach, frequency domain approach or power control approach to reduce its interference to the maceo UE. One way to enable this is to allow the macro UE to complete the entire access procedure with the CSG femto eNB and send the stress message like regular data. A limit can be set on the maximal size of the message that can be sent by the non-CSG UE. This is the first solution:

Proposal 1: Allow macro UE limited access to a CSG femto eNB so it can send interference stress messages in order to initiate the eICIC mechanism between the femto eNB and the macro eNB.

An alternative approach is to integrate the measurement message into the random access procedure. This approach gives the macro UE even less access privilege to the CSG femto eNB. The macro UE starts the random access procedure using one of random access preambles. 


[image: image1]

Whether the CSG home eNB may or may not be able to interpret the measurement message is based on the encryption of the message and is left for further discussion. In the case that the measurement message is not understood by the femto eNB, the femto eNB forwards the message to the network SON server. It is the responsibility of the SON server to interpret the message and instruct the femto eNB to initiate eICIC procedure, possibly following a predefined pattern such as a set of almost blank subframes. If the femto eNB could interpret the measurement message, it could initiate the eICIC mechanism without the assistance of SON server. When the interference from the femto eNB is reduced, the MUE can get access from the macro eNB. Based on this procedure we propose the following:
Proposal 2: Allow macro UE to send its measurement message through the random access process to the CSG home eNB to initiate the eICIC mechanism between the femto eNB and the macro eNB.

The TDM or power-bsaed eICIC mechanism between Macro and Femto eNB is now in place to allow macro UE successful access to the macro eNB. Depending on different deployment scenario (whether the X2 interface between macro and femto eNB is used for signalling this), the macro eNB or the core network may or may not be aware of the eICIC mechanism taken place at the femto eNB. When there is no communication between the Macro eNB and Femto eNB over the X2 interface, the Femto eNB needs to know when the MUE has left its coverage range (or is turned off) so it can stop the ABS. To address this problem we propose the following:
Proposal 3: In the case the Femto eNB has no other way to know when it can stop the eICIC mechanism for the MUE, a mechanism is required for the MUE to continuously inform the Femto eNB while it is accessing the Macro eNB.
Conclusions
We have shown that under some extreme situations, the only way to initiate the eICIC process is for a macro UE to signal its stress through the CSG home eNB. We propose the following: 
Proposal 1: Allow macro UE limited access to a CSG femto eNB so it can send interference stress messages in order to initiate the eICIC mechanism between the femto eNB and the macro eNB.
Proposal 2: Allow macro UE to send interference stress message through the random access process to the CSG home eNB to initiate the eICIC mechanism between the femto eNB and the macro eNB.
Proposal 3:  In the case the Femto eNB has no way to know when it can stop the eICIC mechanism for the MUE, a mechanism is required for the MUE to continuously inform the Femto eNB while it is accessing the Macro eNB.
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Message for early contention resolution 








Measurement message (L2 message) 











Random access response (Timing adjustment, RNTI, UL grant, etc) 





Figure � SEQ Figure \* ARABIC �1�. Integrated interference stress (measurement) message as part of random access procedure.





Random access preamble 
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