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1 Introduction
It seems to be accepted among 3GPP community that the main scenarios of interest for eICIC Work Item are related with the interference among NCSG and CSG users in close proximity of Femto/Pico nodes. Current Rel 8/9 standard do not provide adecuate interference mitigation mecahnims to enable a significative deployment of the mentioned short range radio access nodes on real situatios, due to the previously mentioned kind of interference.
Solutions proposed for new eICIC mechanisms should also ensure Rel8/9 backwards compatibility, however this do not necessary means that new eICIC will be implemented by Rel 8/9 devices but that it implementation in R10 and beyond do not have a negative impact on Rel8/9 equipment performance. Somehow, more effort seems to be needed to build common understanding on eICIC for RAN2 work, and possible pros and cons of different approachs. And even when there seems to be a consensum on the utilization of Almost Blank Subrames (ABS) as the proper interfernence avoidance mechanism, being the current discussion more focused on appropriate signalling mechanism, this contribution however also includes some proposal on ABS characteristics. 

2 Key aspects related with the innovation in eICIC

From the prespective of the new paradigms of deployment of cellular netwoks, based on more flexible deployment models to obtain in a cost effective way adecuate coverage for high user experience in hot spots and cell edges, key apects that should be taken into account for a new eICIC mechanism are:
1. Do not preclude the utilization of Rel 8/9 devices.
2. Allow the lower possible latency for critical applications.  
3. Enable the coordination of multimple short range radio nodes under a macro cell coverage area.
4. Include the possiblitiy to dynamically adapt Radio Resources initially allocated for standard macro cell deployment planning, to include flexibility associated with the presence of short range nodes, depending on current traffic demand and short range nodes deployment. 

3 Time-domain/ Power setting solutions  
Almost Blank Subframes (ABS) [1] [2], are currentlty the preferred approach to mitigate the interference from pico and femto cells, corresponding to a pure time domine approach.
In ABSs, the blanked node (eNB, pico or femto cell) only broadcast common reference Signals (CRS), allowing UEs Radio Link Monitoring, but no resource blocks are allocated to data transmisiion.
However this approach lacks of flexibility, and could be an incombenient for more demanding Machinne Tipe Communications (MTC), jeopardaizing the 1ms latency figure of merit currently announced in LTE systems.
In this Tdoc a new approach in suggested, in wich a small percentage (to be determinate) of the current ABS is allowed to be used for data transmission, enabling to maintain the 1ms latency figure of merit. The percentage of ABS used for data transmission could be both: a fixed or flexible allocation, however in the second option a mechanism for adicional control signaling will be required.

4 ABS pattern dynamics
The eICIC aims to improve cell coverage, and increase cell throughput (spatial efficiency) applying restrictions to the Resource Management in a coordinated way between macro & pico nodes with short range access points (femto nodes or even relays), which exact location and coverage are not predictable and could vary over time. 
These restrictions to the resource manager are related with the transmit power that can be applied to certain radio resources. Therefore, eICICI will provide the possibility for improvement in SINR on interfered nodes, and consequently increasing hot spots thougput and cell-edge coverage.
In the RAN1 #62 meeting eICIC Way Forward [3],  the Macro-Femto coordination base line is based on Time-domain/power setting solutions but without any backhaul coordination (X2, S1). 
In order to assign Almost Blank Subframe (ABS) pattern(s) build into the macro cell unit without backhaul coordination with Femto unit there are three different options:
1. Statics ABS allocation into the macro unit following a known pattern standard. This implementation will sacrifice system performance (in terms of overall cell capacity) in order to obtain a very simple procedure, and probably will lack of optimization on different scenarios (number of femtos, traffic demand, radio environment, etc.) 
2. Semistatic ABS allocations based on UE measurements. In this implementation ABS patterns could be changed, within a large time period, adapting ABS patterns to UE RLM measurements, but coordination is needed among femto and macro decision on ABS.  
3. Dynamyc Macro cell ABS coordination. In this implementation ABS allocations are dynamically changed by the Macro cell, as function of it own traffic demand with the fewer possible latency (targeting 10 ms), so that ABS could, in a per frame basis, be extended or reduced accordingly with the actuall needs from the Macro cell, allowing no impact on macro cell capacity even in bursty traffic scenarios. This will be implemented in a master/slave way from Macro nodes to Femto node. Since ther will be no backhaul intervention, the ABS information will locally generated by the macro cell and broadcasted to all femtonodes.  

5 Other considerations  
Even when eICIC will provide good Macro-Femto coordination, by using the ABS approach to avoid interference among thouse nodes, in some scenarios, particuallry in high density areas, Femto nodes could be deeply deployed. In this case  considerations should be take also on the femto to femto interference coordination, which should also relay on a non backhaul mechanism.
On the other hand since the target of femtonodes is to be a very cost effective solution, which deployment will be basically in charge of customers, it should carefoully checked a mechanism to obtain the required time/frequency synchronization needed among different nodes, since no backhaul is available in these scenarios to influence in the coordination, and macro coverage could not be guranteed.
 4 Conclusion
For current foreseen escenrios of depoloyment of femto nodes, the main observations raised in this doc are: 
Observation #1: There are advantages on including eICICI coordination functionalities in the macro cell nodes, whith a master/slave relation with femtonodes.
Observation #2: Current eICIC ABS allocation patterns are ot flexible enought to adapt and optimize Radio Resource sharing among macro and femto nodes, accordingly with their actual traffic needs.
Observation #3: Time/frequency synchronization mechanism between macro and femto nodes need to be taken into consideration in scenarios in wich femto node is out of macro cell coverage. 
Based on these observations, we sugest the following proposals: 
Proposal 1: Adopt a more flexible patter for ABS that allow maintain a 1ms latency LTE figure of merit.
Proposal 2: Include eICIC communications among macro cells and femto nodes as a master/slave relation based on macro cell ABS decision broadcast.
Proposal 3: Further investigate on the inclusion of mechanisms for femto to femto coordination, for deep deployment scnerios.
 Proposal 4: Send a  LS to RAN1/RAN4 to analyze the influence ond eICIC of time/frequency synchronization, in scenarios with femtonodes out of macro cells coverage.
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