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1. Introduction

In the RAN3 #70 meeting, RAN3 made a good progress on eICIC – time based Inter-Cell Interference Coordination. One of the issues requires more discussion is the feedback from the interfered cell (e.g. a pico cell) to the interfering cell (e.g. a macro cell) so that the interfering cell can make a proper decision for the ABS pattern. 

This paper discusses more details on the resource status report to support eICIC, especially for the case when there are more than one interfering macro cells.
2. Consideration of multiple interfering macro eNBs to a pico cell
2.1. Ensuring as common ABS pattern as possible between macro eNBs.
When there are multiple strong interfering macro cells to a pico cell and only part of them are muting at a certain subframe, a UE served by the pico cell still receives interference from the remaining interfering macro cells and would not get sufficiently good radio condition. 
To maximize the gain from eICIC, the pico eNB can communicate with all of its strong interfering macro eNBs. In such a case, the pico eNB should consider an common set (i.e. intersection) of the ABS pattern from multiple macro eNBs  as the valid ABS pattern that can gurantee controlled interference.
So the pico eNB can be benefitted when the ABS patterns of the macro eNBs are as much common as possible. One possible way to achieve this is to specify/configure the sequence of the subframes that are declaired as an ABS. An example of the sequence of subframes for ABS (with 40 bit of ABS pattern info IE) is shown below.
	Number of ABS
	ABS Pattern info (40 bits)

	5
	10000 00010 00000 01000 00001 00000 00100 00000

	10
	11000 00011 00000 01100 00001 10000 00110 00000

	15
	11010 00011 01000 01101 00001 10100 00110 10000


When the macro uses the same sequence of subframes to declair ABS, the pico eNB can have better chance to get more usable interference controlled resources.
Proposal 1: The interfering macro eNBs should use the same sequence of the subframes to determine ABS pattern. The sequence can be configured by OAM.
2.2. Let a macro eNB know about actual ABS resource a pico can use.
With R3-103776 [1], RAN3 agreed to add the ABS status IE to help the interfering macro eNB to make a proper decision for its ABS pattern by considering its own resource status and the pico eNB’s resource status with respect to the ABS and the UE protected by ABS. The IE in the CR is captured below.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	DL ABS status
	M
	
	INTEGER (0..100)
	Percentage of ABS resource allocated for UEs protected by ABS from strong inter-cell interference.


When the pico eNB communicates with multiple strong interfering macro eNBs for eICIC and gets different ABS pattern info, the actual usable ABS can be different from what one macro eNB has sent to the pico eNB. For the macro eNB to correctly interprete the DL ABS status from the pico eNB, the pico eNB should also send the actual usable ABS pattern info to the macro eNB together with the DL ABS status.

Proposal 2: The actual usable ABS pattern info should be also included in the RESOURCE STATUS UPDATE message together with the DL ABS status.

3.
Exchange of number of active UEs

The number of active UEs is well defined metric for the cell load, as one can find in TS 36.314. Especially for eICIC, the number of the active UEs that is protected by ABS from strong inter-cell interference can be a useful input to set the ABS pattern to balance the user experience in different cells.
Proposal 3: The resource status reporting procedure should allow reporting of the number of the active UEs that is protected by ABS from strong inter-cell interference.

4.
Conclusions

We propose RAN3 to consider and agree the followings.
Proposal 1: The interfering macro eNBs should use the same sequence of the subframes to determine ABS pattern. The sequence can be configured by OAM.

Proposal 2: The actual usable ABS pattern info should be also included in the RESOURCE STATUS UPDATE message together with the DL ABS status.

Proposal 3: The resource status reporting procedure should allow reporting of the number of the active UEs that is protected by ABS from strong inter-cell interference.

For the proposal 1, Qualcomm is willing to bring a stage 2 CR to capture the relavant OAM requirement.

The proposal 2 and the proposal 3 are implemented in R3-110164 [3].
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