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1. Introduction

During RAN#71bis, RAN1 LS ‎[1] ask for RAN2 action in design specific RRC support for eICIC TDM solution. During the subsequent email discussions, some issues are raised

· Whether ABS will be applied as long as Pico has CRE or only be applicable when CRE with large bias is used?

· Whether ABS will UE-specific or cell-specific

· Should we have different handling of Macro-Femto and Macro-Pico

· Should we consider additional use cases?

In this contribution, we follow up with some topics (focusing on IDLE mode handling) that are not fully discussed due to lack of time.

2. eICIC Scenarios for consideration 
In our view there are three possible deployment scenarios as shown in Figure 1.
· Macro-Femto: Macro UE (MUE) is severely interfered by nearby CSG Femto

· Macro-Pico: Pico UE (PUE) is severely interfered by overlapping Macro, usually happens when pico CRE is very large

· Macro-Pico-Femto: PUE is severely interfered by both Macro and CSG Femto
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Figure 1 three scenarios should be considered in eICIC
As far as IDLE mode operation is concerned, between Macro-Pico, we believe Rel-8/9 behavior is sufficient. Any cell range extension (CRE) should not impact IDLE mode UE’s serving cell selection/reselection. When UE transits to CONNECTED mode for MO/MT calls, UE enters the serving cell and may be subsequently handover to a pico cell with CRE. With this understanding, Case-3 above will be basically the same as Case-1 w.r.t. IDLE UEs.
The drawback of such a simple solution for Macro-Pico is that some additional signalling will be involved, e.g. for handover after MS’s transition into CONNECTED mode. This is particularly a major problem for certain smart phone applications and maybe future MTC applications, where such IDLE-CONNECTED-IDLE transitions become very frequent and can cause signalling overload network wide. Given limited time, we recommend to leave such considerations, e.g. need for an optimization, out of Rel-10 scope.
Proposal 1: to study the eICIC impact for IDLE mode, RAN2 should focus on Macro-Femto scenario.
3. ABS pattern for Macro-Femto 
In RAN2#71bis and subsequent email discussions, IDLE mode issue is mainly focusing on the delivery of SIB1/Paging under strong interference. Some solutions are mentioned such as A) aligning ABS with SIB1/Paging delivery and B) introducing PDCCH cross-SF scheduling. In addition to this issue, we also think avoiding unnecessary measurement and cell reselection should be considered for IDLE MUEs under eICIC.
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Figure 2 A deployment with cluster of Femtos within Macro

A likely deployment scenario of Femto is such that there are a cluster of Femtos (e.g. a residential area of a enterprise) in some area within Macro. When the UE is moving around the neighborhood, ideally the UE should not frequently perform cell reselection (to other frequency or other RAT), which wastes battery power. The UE behavior in IDLE is described in TS36.304, and measurement and cell reselection may be triggered if serving cell is worse than some given threshold. If UE does not have any measurement restriction, from time to time, the serving Macro cell will look poor in terms of quality and UE may trigger cell reselections. On the other hand, if UE knows the proper intervals to measurement the serving (Macro) cell, the unnecessary measurement/reselection procedure can be avoided, e.g. in the case of Figure 2 after all the MUE is still close to the Macro cell center.
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Figure 3 (Macro)cell-specific min ABSF configuration

If all the Femtos within the given Macro cell share the same minimal ABS pattern, and this pattern is known to the UE, then the issue mentioned above can be addressed in a relatively simple way. An example of such min ABSF configuration is shown in Figure 3, where Femto-1 may choose to have additional ABSFs for other purposes such as mitigating inter-Femto interference etc.

The signaling of this pattern, should be via Macro cell SIB broadcast, assuming system design eventually ensures Paging/SIBs to be delivered reliably to the MUE regardless Femto interference or not.

Proposal 2: Macro-Femto case, ABSF pattern should be specific to Macro cell, where all overlapping Femtos should guarantee a minimal subset of subframes to be ABSF, i.e., a minimal ABSF pattern shared among all Femtos within a given Macro.
4. Conclusion
Proposal 1: to study the eICIC impact for IDLE mode, RAN2 should focus on Macro-Femto scenario.
Proposal 2: Macro-Femto case, ABSF pattern should be specific to Macro cell, where all overlapping Femtos should guarantee a minimal subset of subframes to be ABSF, i.e., a minimal ABSF pattern shared among all Femtos within a given Macro.
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