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1
Introduction
RAN3#77bis agreed to further discuss extended X2 support for the purpose of transferring measurement subframe information for neighbour cells in two identified scenarios [1]. This information is used for UE measurement configuration on RRC ("pattern 2" or "measSubframePatternNeigh").  In this paper we attempt to further clarify the problem statements, and also identify open points related to possible adaptations of the Report Status Reporting and Load Indication procedures.

2
Discussion
The ABS pattern for time-domain eICIC was designed with a fixed or semi-static part, called the Measurement Subset, and a variable part to be allocated according to the load situation and UE distribution. According to TS 36.423 the Measurement Subset "is used to configure specific measurements towards the UE". The Measurement Subset is also described in TS 36.300 in a sub-section describing O&M requirements: 
-
For the deployment scenarios where common subset for ABS patterns from multiple interfering cells is desirable, OAM configuration ensures that a ‘common subset’ exists between the ABS patterns of those interfering cells.

NOTE:
The possibility of whether the common ABS pattern from multiple eNBs is desirable or not depends on the deployment cases of the time domain solution of inter-cell interference coordination.

However the "way-forward" paper [1] describes the case where "two neighbour eNBs have no ABS arrangement between them". The deployment is illusrated in Figure 1, and two scenarios were identified.
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Figure 1: An example HetNet deployment scenario
2.1 Scenario #3: 

Description: 

UE_2, served by Macro_2, is also close to Pico_12. UE_2 should be configured with time domain measurement resource restriction pattern (measSubframePatternNeigh) for neighbour cell measurements (RSRP and RSRQ) to measure Pico_12 that might be a handover target.

Problem: 
Macro_2 needs the Measurement Subset for configuration of e.g. A3 measurement event for handover from Macro_2 to Pico_12. The Measurement Subset is provided by Macro_1 towards the picos within the coverage of Macro_1, i.e. Pico_11 and Pico_12. 

Solutions: 

A direct request to obtain the Measurement Subset from Macro_2 to Pico_12 is not supported by the standard. Load Indication procedure with with Invoke Indication will not provide the needed information, but have as result that the Pico_12 designates an ABS pattern in its own transmission. 

Adaptation of the Resouce Status Reporting procedure for use between Macro_2 and Pico_12 may be a possibility, but this procedure is designed for period reporting which may not be needed for this kind of information which is meant not to change often. So the Load Indication procedure may merit further consideration, like in the following approach:

1. Macro_2 is aware about the neighbors of Macro_1 based on ANR and neighbor relation table communicated via X2, i.e. Pico_11 and Pico_12 are known as direct neighbors to Macro_1. 

2. Macro_2 will start Load Indication procedure with Invoke Indication towards Macro_1. From TS 36.423  If the Invoke Indication IE is set to "ABS Information", it indicates the sending eNB would like the receiving eNB to initiate the Load Indication procedure, with the LOAD INFORMATION message containing the ABS Information IE indicating non-zero ABS patterns in the relevant cells.
3. Macro_1 will inform Macro_2 via a second Load Indication procedure about the ABS pattern applied to Pico_11 and Pico_12.
4. Macro_2 can configure UE_2 with measurement restrictions.

Concerning step 2 we believe there are two open points that would need discussion in RAN3. The first is whether the Macro_2 should provide some information about the cause for its request. In particular only the Measurement Subset information is of interest, and not the entire ABS pattern. The second open point is whether the Macro_1 will receive sufficient information to determine "relevant cells" for which the designated Measurement Subset shall be provided, taking into account that the LOAD INFORMATION message received by Macro_1 in step 2 will contain a list of cells belonging to Macro_2.
2.2 Scenario #4: 

Description: 

UE_3, served by Pico_11, is also close to Pico_12. UE_3 should be configured with time domain measurement resource restriction pattern (measSubframePatternNeigh) for neighbour cell measurements (RSRP and RSRQ) to measure Pico_12 that might be a handover target.
Problem: 

Pico_11 needs the Measurement Subset for configuration of e.g. A3 measurement event for handover from Pico_11 to Pico_12. In addition to the Measurement Subset provided by Macro_1 there may also be a Measurement Subset provided by Macro_2. 
Open point: If these Measurement Subsets are not the same, it's an open point whether it would be benefical that X2 signalling helps identify an overlap between other parts of the ABS patterns?
Solutions: 

Direct request from Pico_11 to Pico_12 of ABS pattern is not supported by the standard, cf. scenario #3. 
The following solution is supported by the standard  if all macro have the same Measurement Subset: Pico_11 has an X2 interface to Macro_1 and is aware about the neighbors of Macro_1. As Pico_12 is included in the ANR table of Macro_1, the Pico_11 knows that Pico_12 is provided with the same Measurement Subset as Pico_11. 

However this solution will not be applicable in case Macro_1 and Macro_2 are using different Measurement Subsets. The designated ABS patterns may be as follows: (Assumption that Pico_12 is located near to Macro_2 and has handovers also handovers to Macro_2. In this case Pico_12 is also configured with ABS pattern from Macro_2.)
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Maco_1 provides 40% ABS , Macro_2 provides 25%  ABS
FFS a signalling solution to provide the Pico_11 with the ABS patterns allocated by Macro_1 and Macro_2, or the common subset. 
3
Conclusion
We have provided inputs to the problem and solution descriptions linked to scenario #3 and #4.
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