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1. Introduction

In the RAN3 #70bis meeting, RAN3 made a good progress on addressing the issue of multiple interfering macro cells/eNBs. One of the identified open issues was the following.

· Should a pico eNB report the ‘usable ABS pattern’ back to the macro eNB?
This paper discusses the technical motivations and related questions about this open issue.
2. Usable ABS pattern at Pico eNB.
One of the agreements from the RAN3 #70bis meeting was the following.
· How a pico eNB derives the ‘usable subset’ from the ABS patterns coming from multiple macro eNBs is up to pico eNB implementation.

The above agreement is about the case when a pico eNB is interfered by multiple macro cells/eNBs, and the pico eNB receives different ABS patterns from different (but overlapping) interfering macro cells/eNBs.

In such a case, the pico’s usable ABS pattern can be a subset of what one of interfering macro cell/eNB indicated to the pico eNB. 

2.1. Understanding of DL ABS status in the Resource Status Update message.

Question 1: How can the macro eNB interpret the pico eNB’s DL ABS status in the Resource Status Update message from the pico eNB?  

With R3-110036 [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 interpret 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.

One alternative to make the semantic description of the DL ABS status is the receiving eNB (i.e. the macro eNB) always assumes that the sending eNB (i.e. the pico eNB) calculated the DL ABS status based on the ABS pattern the macro has sent before. But this does not always work, e.g. when the macro eNB has two interfering cells toward the pico eNB, and provided different ABS patterns about those macro cells.

Proposal 1: The actual usable ABS pattern info should be also included in the RESOURCE STATUS UPDATE message together with the DL ABS status.

2.2. Resource restriction for the RRM measurement to measure a weak pico cell
In time domain eICIC, a macro eNB can configure a UE with a specific time domain resource (i.e. pattern of subframe) for RRM measurement of a neighbor pico cell, especially to measure a weak pico cell. The X2 message and procedure support this by including the Measurement Subset IE in the X2 Load Information message. 
As agreed in the RAN3 #70bis meeting, OAM is used to ensure that a ‘common subset’ (i.e. intersection) exists between ABS patterns from the multiple macros. The minimum possible size of common subset should include the measurement subset, and the macro eNB can always configure the macro UE to use the measurement subset to measure a weak pico cell. 

When one of macro eNB decided not to provide any ABS to a pico eNB (e.g. because of high load of the macro cell itself), then the pico eNB can report e.g. zero usable ABS pattern to other macro eNBs, so that those macro eNB can react properly.
4.
Conclusions

We propose RAN3 to consider and agree the followings.
Proposal 1: The actual usable ABS pattern info should be also included in the RESOURCE STATUS UPDATE message together with the DL ABS status.

The proposal 1 is implemented in R3-110735 [2].
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