3GPP TSG-RAN WG2 #72bis
R2-110397
January 17th – January 21st 2011
Dublin, Ireland
Agenda item:
7.5.1
Source: 
ITRI
Title: 
Further considerations on RRM measurement pattern2 designs
Document for:
Discussion and Decision
1
Introduction 
In last RAN2 meeting, the following agreements were reached on the RRM/RRM/CSI measurement resource restriction patterns signalled to one UE. 
	Pattern1:
1)  Will signal one pattern to the UE for RLM/RRM measurements on the serving
Pattern(s)2:
2) Will have at least one pattern to the UE for neighbouring cell RRM measurements
3)   FFS whether a PCI range linked to this one pattern; details of PCI signalling
Pattern(s)3:
4)  Will have separate signalling for patterns relevant for CQI


Also, another agreement was indicated that neighbour Macro cells could have different ABS and whether to require macro cells having common ABS subset is FFS. In this contribution, we consider the possible Macro-Pico development scenarios and further discuss the cases of neighbouring RRM measurements to figure out the pattern2 signalling designs.   
2
Discussion

2.1 Macro-Pico neighbouring RRM measurement scenarios 
From our point of view, there are three possible scenarios when a Macro UE (MUE) measures a neighbour Pico cell:

1) Neighbour Pico cell is only interfered by serving Macro cell
In this scenario, only the serving Macro cell will configure ABS for that Pico cell as time domain ICIC approach. Apparently, the serving Macro cell will know the measurement resource restriction on the neighbour Pico cell and could configure its MUE to apply serving Macro cell’s ABS or the subset as pattern2 for measuring that neighbour Pico cell.
2) Neighbour Pico cell is only interfered by one neighbour Macro cell
Figure 1 is an example of this scenario. From topology point of view, both Pico eNB1 and Macro eNB2 are neighbour cells of Macro eNB1. But Pico eNB1 is completely covered by Macro eNB2 and suffer the serious interference from Macro eNB2. 
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Figure 1, neighbour Pico cell is interfered by neighbour Macro cell
In this case, Macro eNB2 will configure ABS for Pico eNB1 as time domain ICIC approach. For the neighbouring RRM measurement, we think MUE should use measurement resource restriction (Macro eNB2’s ABS or its subset) to measure a weak neighbouring Pico cell. This configuration may facilitate to select the Pico cell as the HO candidate instead of selecting a neighbour Macro cell and then performing HO again to camp on a Pico cell. This behaviour would have benefits on saving the network overhead and achieve more aggressive loading balance. To support this, the serving Macro cell is required to know the measurement resource restriction for neighbour Pico cell even the Pico cell is not its victim (e.g. Macro eNB1 is required to know Macro eNB2’s ABS for Pico eNB1). Therefore, when receiving the aggressor’s X2 signalling for indicating the restricted RRM/RLM measurement bitmap, the Pico cell should further forward that information to its other neighbour Macro cells.

Proposal 1: Even if serving Macro cell is not an aggressor of the neighbour Pico cell, the serving Macro cell is required to know neighbouring RRM resource restriction information to configure the pattern2 for its MUE.  
3) Neighbour Pico cell is interfered by serving Macro cell and neighbour Macro cells
As shown in Figure 2, Pico eNB1 is overlapped and be seriously interfered by Macro eNB1 and Macro eNB2. To discuss this scenario, two categories are further addressed: 
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Figure 2, neighbour Pico cell is interfered by serving Macro cell and neighbour Macro cell
· If Macro eNB1 and Macro eNB2 have common ABS subset:
The common ABS subset could be pre-negotiated by network or be figured out by Pico cell after the Pico cell receives the restricted measurement information from all aggressors and feedbacks the information to its neighbours. When signalling the pattern2 to its MUE, serving Macro cell should indicate the common ABS subset pattern bitmap and give listed PCI e.g.PCI of Pico eNB1.
Proposal 2: If neighbour Pico cell has a common ABS subset for its RRM resource restriction, the serving Macro cell would assign common ABS subset with the listed PCI to MUE.
· If Macro eNB1 and Macro eNB2 do not have common ABS subset:
Having common ABS subset means that at least one of sub-frames is dedicated for time domain ICIC’s purpose and Macro cell can’t make scheduling on that. This characteristic will put strong restrictions on several existing operations, such as HARQ process, semi-persistent scheduling and so on. Conversely, if a Macro cell could configure its ABS without inter-eNB coordination, it can configure any suitable sub-frame as ABS based on its scheduling strategy and network overhead can also be further reduced. In this case, there are two alternatives to configure the pattern2:

· In Alt.1, Macro eNB1 would give two patterns to UE for measuring Pico eNB1, which means a PCI will be linked to two patterns. When receiving that configuration, the MUE may automatically select one or both patterns for Pico eNB1’s RRM measurements. Once measurement events for Pico eNB1 are triggered, the measResultNeighCells should additionally include the information to indicate the adopted pattern2(s). With the reporting of adopted pattern2 information, the serving Macro cell could get more accurate information about MUE’s link situation and help network to make the RRM decision. 
· In Alt.2 Macro eNB1 would configure only one pattern for the Pico eNB1’s measurement. The Macro eNB1 may select either Macro eNB1 or Macro eNB2’s restricted measurement as the pattern2 for that PCI and signal it to MUE. The selection might depend on previous RRM measurement results and the listed PCI for the pattern might be changeable. With that configuration, MUE could follow the restriction to make corresponding RRM measurement report.
Proposal 3: A MUE should indicate the adopted pattern(s) during RRM measurement reporting if there are multiple pattern2s configured for that neighbour cell.
2.2 Pattern2 signalling
According to previous discussion, we observe that different Macro-Pico development scenarios would have different measurement resource restriction. The pattern2 signalling should have capabilities to support: 

· Assigning different patterns to different PCIs (for neighbour cells, which have different aggressors and different RRM measurement restrictions).
· Assigning multiple patterns to one PCI (for the neighbour cell, which does not have common ABS subset when it has multiple aggressors).
· Dynamic re-assignment (for UE’s mobility and semi-static changes of ABS configurations). 

To satisfy those requirements, a flexible pattern2 signalling is preferred. We propose using “CellsToAddModList” and “CellsToRemoveList” to add or remove the listed PCI given in pattern2. An example is provided in Figure 3: A MUE is served by Macro eNB1 and three Pico cells with individual physical cell IDs {PCI1, PCI2, PCI3} are the neighbours. Those Pico cells have different aggressors {Macro eNB1, Macro eNB2, Macro eNB3} with different ABS configuration {pattern #a, #b, #c}. At T1, the MUE’s location is close to PCI3 and would be configured to use pattern #c to measure the PCI3. At T2, the MUE has already moved away from PCI3 (may be determined by RRM measurement report) and is close to PCI1 and PCI2. Hence the serving Macro may reconfigure the pattern2 bitmap and its listed PCI to the MUE. During reconfiguration, both pattern #a and pattern #b will be added and the listed PCI are given; Otherwise, the pattern #c may be removed from MUE’s pattern2 configuration. If common ABS subset exists, then only the common ABS subset pattern should be indicated, and listed PCI could be added or removed.
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Figure 3, an example of pattern2 signalling

Proposal 4: The serving Macro cell should be able to re-configure the pattern2 by adding or removing the pattern bitmap and its listed PCI.  
3
Conclusions
According to the discussion in section 2, we propose the following:

Proposal 1: Even serving Macro cell is not neighbour Pico cell’s aggressor, the serving Macro cell is required to know neighbouring RRM resource restriction information to configure the pattern2 for its MUE. 
Proposal 2: If neighbour Pico cell has a common ABS subset for its RRM resource restriction, the serving Macro cell would assign common ABS subset with the listed PCI to MUE.

Proposal 3: A MUE should indicate the adopted pattern (s) during RRM measurement reporting if there are multiple pattern2s configured for that neighbour cell.
Proposal 4: The serving Macro cell should be able to re-configure the pattern2 by adding or removing the pattern bitmap and its listed PCI. 
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