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1 Introduction

In the last RAN1 meeting, a way forward on time-domain extension of Rel 8/9 backhaul-based ICIC was agreed and an LS was sent to RAN3 with regard to the X2 signalling [1].
· A bitmap pattern is used to indicate Almost Blank Subframe (ABS) pattern of Macro cell to Pico cell

· Pattern period: 

· FDD – 40ms

· TDD – 20ms for DL/UL configuration 1~5, 70 ms for DL/UL configuration 0, 60ms for DL/UL configuration 6

· Patterns are semi-statically updated, i.e. not faster than existing Rel-8/9 X2 RNTP signals

· One bitmap indicates the subframes which are ABS

· A second bitmap indicates a subset of the subframes indicated by the first bitmap, which are recommended to receiving node for configuration of restricted RLM/RRM measurements

· Serving cell indicates actual resources for RLM/RRM and CSI through RRC signaling (details below) 

· Trigger: aperiodic, event-based

· New IE to indicate ABS pattern and number of CRS ports over X2 is recommended to RAN3

· This should not affect existing Release 8/9 X2 RNTP, HII and OI IE definition 

And in contribution [2], some RAN3 work has been summarized and proposed. And this contribution discusses some further considerations on the RAN3 work for eICIC based on the previous discussion.
2 Discussion
2.1 OAM Requirements for eICIC

As indicated in the LS, the ABS pattern should be informed from macro to pico, therefore, the role of different cell should be determined when the cell is deployed.  Furthermore, the macro should also know which cell is deployed as pico and has the association with itself for eICIC, when macro needs to inform the ABS pattern to the corresponding pico. Therefore, the character and association of different cells should be determined by OAM when those cells are deployed. 
Proposal 1: The character and association of different cells for eICIC should be determined by OAM when those cells are deployed.

2.2 Pattern Information exchanging via X2 or determined by OAM

In RAN1 LS, the ABS pattern should be triggered on an event basis, including the normal ABS and those ABS subframes used for measurements. For example, the ABS pattern will be initiated when the offloading is needed, and the density can be increased if more users are offloaded to the pico cells. In this case, OAM configuration could not handle ABS pattern update very well with considering the dynamic update of load information in the network.  Therefore, pattern information should be exchanged via X2 interface.
Proposal 2: Pattern information should be exchanged via X2 interface.
2.3 Issue discussion when multiple macro cells have different ABS patterns for one pico
In some cases, there are multiple neighbouring macro cells for one pico. In this case, the pico should select one ABS pattern which is the most accurate for measurement. However, it is possible that there is no common set among those ABS patterns transmitted from neighbouring macros to the pico. Take the scenario indicated in Figure 1 as an example, assuming that the pico cell 1 locates between macro cell 1 and 2. If subframes 1, 2, 3 are ABS configuration in macro cell 1, while subframes 2, 3, 4 are ABS configuration in macro cell 2, a common set of ABS configuration 2 and 3 could be found. However if only subframes 1 and 2 are ABS pattern in macro cell 1, while only subframes 3 and  4 are ABS in macro cell 2, no subframe is suitable for the measurement of pico cell 1. In this case, there will be interference from one macro cell for the corresponding ABS pattern of the other one, and the measurement will be greatly impacted. Especially when we consider that the pico is the small cell, the interference will be more serious.
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Figure 1. Issue Indication
Issue 1: How to obtain a common set for ABS pattern for multiple neighbouring macros to one pico. 
Two solutions can be envisioned for this problem.

Solution 1-1: OAM configuration forces the ABS patterns of neighbouring macros to be the same if there is a pico located between them. However, from the discussion part in section 2.2, it seems this approach is not preferred.
Solution 1-2: Neighbouring macros have to negotiate so that they will have common ABS. 

· Alt 1: Neighbouring macros negotiate with each other directly, which may need OAM to inform them of the existence of a common pico cell.

· Alt 2: Neighbouring macros negotiate via the the specific pico cell. For example, the macros send a set of candidate ABS patterns to the specific pico. And pico could propose an acceptable common set for all neighbouring macros; in this case, a common set of ABS could be obtained by this pico definitely.
Proposal 3: The negotiation procedure is preferred for common set ABS coordination, however, whether alt 1 or alt 2 is adopted should be further discussed.
After the common set is obtained, macro cells will inform the pico with its ABS configuration with two patterns, and pico will down select the second bitmap of the subset pattern to provide a more accurate measurement. In this case, this result should be fed back to the neighbour macro for the measurements of macro UEs. Assuming that pico cell 2 is also within the coverage of macro cell 2, which can use ABS subframes 2, 3, 4 for its measurement, while the pico cell 1 use ABS subframes 2 and 3. A macro UE in macro cell 2 should measure pico cell 1 and pico cell 2 in their respective down selected ABS set. If the macro UE measures both pico cells in macro’s proposed ABS set, the estimation of pico cell 1 will not be accurate, since the energy in data portion of subframe 4 is empty. Therefore, the macro cell needs to be informed with the down selected ABSF patterns from the pico cells within its coverage.
Proposal 4: The macro cell needs to be informed with the down selected ABSF patterns from the pico cells within its coverage.
For those pico UEs who should measure its neighbour pico cells, the ABS pattern adopted by its neighbour pico should be informed. In Figure 1, take the pico UE camped in pico cell 2 as an example, , if it measures pico cell 1 in subframes 2, 3, 4 instead of the down selected ABS 2 and 3, the estimation of pico cell 1 will not be accurate, since the energy in data portion of subframe 4 is empty. 
Proposal 5: The pico UE should be informed about its neighbour pico cells’ ABS pattern so that it can perform the measurement to its neighbour pico cells.

3 Conclusion
This contribution gives some considerations on RAN3 work for eICIC with the following proposal.
Proposal 1: The character and association of different cells for eICIC should be determined by OAM when those cells are deployed.
Proposal 2: Pattern information should be exchanged via X2 interface.

Proposal 3: The negotiation procedure is preferred for common set ABS coordination, however, whether alt 1 or alt 2 is adopted should be further discussed.

Proposal 4: The macro cell needs to be informed with the down selected ABSF patterns from the pico cells within its coverage.

Proposal 5: The pico UE should be informed about its neighbour pico cells’ ABS pattern so that it can perform the measurement to its neighbour pico cells.
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