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Discussion and Decision
1. Introduction
It was proposed at RAN3 #79bis meeting that enabling wider differentiation of mobility setting may be needed in the system (homogeneous and heterogeneous scenarios). Additionally, the definition of the CRE UE needs to be clarified in next meeting.
This contribution would like to clarify the definition of CRE UE and discuss that how to optimize the offloading efficiency.
2. Discussion
2.1 The definition of CRE UE

Extending the coverage of a cell by means of connecting a UE to cell that is weaker than the strongest detected cell is referred to as cell range extension (CRE) [1]. The UE in the CRE may be interfered by the strongest cell in DL. With time domain ICIC, a UE in the CRE may continue to be served by a victim cell (i.e., the weaker cell) even while under strong interference from aggressor cells (i.e., the stronger cell).
It was confirmed by majority companies that no problem for control channel when bias is low [2, 3]. In addition, large bias (the example value which has been identified by many companies is beyond 6dB) range expansion will cause degradation on DL control channel [3].
Also, some UEs with interference cancellation capability can receive the DL signal from the pico by cancelling the interference signal from the aggressor cell. Then, those UEs in the CRE may not need to be scheduled in the protected resource.
Based on the above, the UEs in the CRE served by the pico can be divided into the following three classes.
Class 1: Victim UE located within the area with the low bias
Class 2: Victim UE applied interference cancellation to DL signal

Class 3: Victim UE scheduled in the protected resource
Observation 1: There are three classes of UEs located in the CRE area. Only the class 3 UEs need to be scheduled in protected resource.
In addition, if there is sufficient protected resource available, some normal UEs, such as the cell centre UEs, can also be scheduled with the protected resource. 
There are three kinds of measurement resource restriction patterns that may be configured for the UE [1].

-
Pattern 1:
A single RRM/RLM measurement resource restriction for the PCell.

-
Pattern 2:
A single RRM measurement resource restriction for indicated list of neighbour cells operating in the same carrier frequency as the PCell. 

-
Pattern 3:
Resource restriction for CSI measurement of the PCell. If configured, two subframe subsets are configured per UE. The UE reports CSI for each configured subframe subset.
Pattern 1 is configured to measure the serving cell in the restricted subframe resource. Only the victim UE that must be scheduled in protected resource will be configured with pattern 1. Pattern 2 is configured to measure neighbour victim cell. Not only CRE UE but non CRE UE may be configured by the victim eNB to report pattern 3 CSI measurement results.

Observation 2: From the measurement point of view, only the class 3 UEs need to be configured with pattern 1.
2.2 Offloading optimization
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Fig.1

Considering the HetNet scenario with dense Pico deployment (see Fig.1), these picos are configured with CRE in order to offload more Macro UEs to the pico. When the load of the pico1 becomes high, some cell edge UEs need to be offloaded to the neighbour picos or macro eNB.
When there are more than one candidate neighbour eNBs, it is necessary for the pico1 to select the most suitable eNB for offloading. For example, the neighbour eNB with the lower load is more suitable for offloading. The information exchange of most of load status between neighbour eNBs is possible according to the current specification, with the exception of ABS status which is only allowed to be exchanged between an aggressor eNB and its victim eNB. Considering that the UE from the pico1 will be served by the neighbour pico in the CRE after handover, the information of ABS resource in the neighbour pico is useful for pico1. Therefore, it is necessary to enhance the existing mechanism to optimize the offloading between picos.

Proposal: It is necessary to enhance the existing mechanism to optimize the offloading between picos.
3. Conclusion
In this contribution, we clarify the definition of CRE UE and discuss the optimization of offloading. The relative observation and proposal are concluded below.
Observation 1: There are three classes UE located in the CRE area. Only the class 3 UE needs to be scheduled in protected resource.
Observation 2: From the measurement point of view, only the class 3 UE needs to be configured with pattern 1.
Proposal: It is necessary to enhance the existing mechanism to optimize the offloading between picos.
In addition, it is proposed to capture the following text in the next generation SON TR37.822.
4.1 SON for UE Types
4.1.X
Scenario X
Problem description:
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Fig.y
Considering the HetNet scenario with dense Pico deployment (see Fig.y), these picos are configured with CRE in order to offload more Macro UEs to the pico. When the load of the pico1 becomes high, some cell edge UEs need to be offloaded to the neighbour picos or macro eNB.

When there are more than one candidate neighbour eNBs, it is necessary for the pico1 to select the most suitable eNB for offloading. For example, the neighbour eNB with the lower load is more suitable for offloading. The information exchange of most of load status between neighbour eNBs is possible according to the current specification, with the exception of ABS status which is only allowed to be exchanged between an aggressor eNB and its victim eNB. Considering that the UE from the pico1 will be served by the neighbour pico in the CRE after handover, the information of ABS resource in the neighbour pico is useful for pico1. Therefore, it is necessary to enhance the existing mechanism to optimize the offloading between picos.

Solutions:
· Exchange of the load in CRE between eNBs
· Exchange of ABS information between eNBs
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