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1 Introduction 
The present discussion paper summarizes the status of the study on enhanced inter-cell interference coordination and proposes a way forward in light of the liaison statement received from RAN1 in [1].
2 Background and Current Status
Some offline discussion took place in RAN3 during RAN3#69 bis and the outcome is summarized in [2].

During that discussion some points were highlighted for immediate attention to RAN3, while others were recognized as potential enhancements. 
In particular, the following aspects were highlighted, among others:

· Adding new IEs for the time domain resource (i.e. ABS pattern) in the Load Information message would be necessary;
· Two types of ABS pattern (e.g. static vs. adaptive) would be needed to be signaled over X2.
· Enhancement: Feedback from the pico eNB to the macro eNB in order for the macro to decide the ABS pattern;
· Enhancement: The pico eNB may benefit from receiving the ABS pattern from multiple interfering macro eNBs
During RAN3 #69 bis, a LS was also received from RAN1 in [1].
The LS states the following:

******

With regard to the X2 signalling, RAN1 has agreed the following requirements:

· 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 definitions
******
3 Discussion

3.1 Signaling of ABS patterns over X2
It is understood that there is one ABS pattern, which is considered static (comparing to the other one) and is used to configure RLM/RRM measurements towards the UE. 
The above is a subset of the actual ABS pattern, by means of which one eNB can signal to another eNB which subframes, given a certain cell, it is configuring as almost blanked subframes. The ABS pattern is considered more dynamic than the measurement sub pattern.
During offline discussion it appears that some companies would prefer to have both patterns signaled via X2 interface, while other companies would prefer OAM to take care of provisioning such information. Ericsson does not have a strong standpoint and would like to see that the outcome of the technical discussion leads anyway to a solution with justified benefits.

During offline discussion it was mentioned that the signaling of ABS patterns would be from macro eNB to pico eNB, but this is not obvious at all. Although maybe the mainstream case at this point in time, there may be potential for signaling ABS patterns from pico eNBs to macro eNBs, for example to cater for high mobility users. At least, it appears beneficial that the specifications do not rule out upfront potential deployements for no apparent gain, introducing artificial restrictions.

Conclusion 1: It appears justified to signal the ABS pattern via X2AP. 

Conclusion 2: As there may be pros and cons with signaling the measurement sub pattern via X2 or having it provisioned by OAM, a discussion about this aspect is needed in RAN3.

Conclusion 3: Specifications should not restrict the signaling of ABS patterns to the macro eNB to pico eNB case only, not even at stage 2 level. Although stage 2 specifications may describe typical deployment scenarios, the flexibility allowed by the protocols should be safeguarded.

3.2 Enhancements
This was briefly brought up during offline discussion:

· Feedback from the pico eNB to the macro eNB in order for the macro to decide the ABS pattern;
· The pico eNB may benefit from receiving the ABS pattern from multiple interfering macro eNBs
As this could grow quite complex being most probably the pico eNB deployed in the border region of several macro eNBs, care should be taken in discussing the real benefits before deciding on any solution.

It should be also observed that once X2 support is in place, it can be used from macro to pico, from pico to macro, but also from macro to macro as there is no restriction in the X2AP protocol.

Conclusion 4: RAN3 should primarily focus on the requirements presented by RAN1 in their LS. Enhancements may be discussed, but should not have the same priority as baseline functionality and should be thoroughly justified by benefits in any case. It should be also considered that already covering the basic requirements will provide for example the possibility for two macro eNBs to exchange ABS patterns.
4 Conclusion and Proposal
From the above discussion, the following conclusions can be drawn:
Conclusion 1: It appears justified to signal the ABS pattern via X2AP. 

Conclusion 2: As there may be pros and cons with signaling the measurement sub pattern via X2 or having it provisioned by OAM, a discussion about this aspect is needed in RAN3.

Conclusion 3: Specifications should not restrict the signaling of ABS patterns to the macro eNB to pico eNB case only, not even at stage 2 level. Although stage 2 specifications may describe typical deployment scenarios, the flexibility allowed by the protocols should be safeguarded.

Conclusion 4: RAN3 should primarily focus on the requirements presented by RAN1 in their LS. Enhancements may be discussed, but should not have the same priority as baseline functionality and should be thoroughly justified by benefits in any case. It should be also considered that already covering the basic requirements will provide for example the possibility for two macro eNBs to exchange ABS patterns.
It is proposed that RAN3 discusses and agrees to the above conclusions.
More over, Ericsson has submitted a CR in [3], covering the aspects indicated by the RAN1 LS. The CR aims at being used for further discussion and contains at the moment both patterns.
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