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1. Introduction

In RAN1#62bis a way forward [1] on enhanced inter-cell interference coordination (eICIC) was agreed. This was communicated in an LS to RAN2, RAN3 and RAN4 to stimulate the related work for eICIC. The part relevant to the X2 signalling is as follows:
With regard to the X2 signalling for the backhaul-based ICIC in the Macro-Pico scenario, RAN1 has agreed the following requirements:

· A bitmap pattern is used to indicate Almost Blank Subframe (ABS) pattern of Macro cell to Pico cell

· Pattern period: 

· FDD – 40ms

· TDD – 20ms for DL/UL configuration 1~5, 70 ms for DL/UL configuration 0, 60ms for DL/UL configuration 6

· Patterns are semi-statically updated, i.e. not faster than existing Rel-8/9 X2 RNTP signals

· One bitmap indicates the subframes which are ABS

· A second bitmap indicates a subset of the subframes indicated by the first bitmap, which are recommended to receiving node for configuration of restricted RLM/RRM measurements

· Serving cell indicates actual resources for RLM/RRM and CSI through RRC signaling (details below) 

· Trigger: aperiodic, event-based

· New IE to indicate ABS pattern and number of CRS ports over X2 is recommended to RAN3

· This should not affect existing Release 8/9 X2 RNTP, HII and OI IE definitions
In this contribution we follow RAN1's recommendation by proposing two options for an ABS pattern IE to be included in the X2 LOAD INFORMATION message. The IEs are designed for use in Macro-Pico deployment. 
2. Bitmap for ABS Pattern and RLM/RRM measurement
The bitmaps should together include two kinds of information. The first is to indicate which subframes are ABSs. The second is to indicate to the Pico cell which subframes are likely to be ABSs over the long-term (and are therefore suitable for the restricted RLM measurements). The recommended length of these two bitmaps depends on the specific period for FDD and TDD. 
In a Macro-Pico deployment, if we define the Macro eNB as the interfering eNB and the Pico cell as the interfered cell , then the first bitmap should indicate all possible subframes that the Pico eNB serving UEs interfered by the Macro eNB can use for co-channel interference avoidance scheduling. These subframes may also be used by the mentioned UEs for some measurement purposes. This bitmap should be updated semi-statically in order to ensure that scheduling resources in the interfering eNB are not wasted, while still providing sufficient means for the neighbour eNBs to schedule UEs located in the cell edge. 
For the second bitmap, it is a subset of the first bitmap and used to indicate to the interfered eNB the long-term ABSs that may be suitable in particular for the restricted RLM measurements. This bitmap should be updated very infrequently in order to guarantee the stability of the RLM measurements and avoid excessive RRC reconfiguration. 
We assume the starting position of the ABS pattern in the FDD case to be the first subframe of a radio frame with system frame number SFN mod 4 = 0. 

Based on the above we propose two options for IE design (FDD):
· Option 1: 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	ABS Pattern
	M
	
	BIT STRING (SIZE (40) )
	“0” denotes that the corresponding subframe is not declared as an almost blank subframe by the interfering eNB

“1” denotes that the corresponding subframe is declared as an almost blank subframe by the interfering eNB


	ABS RLM Pattern
	M
	
	BIT STRING (SIZE (40) )
	“0” denotes that the corresponding subframe is not recommended for RLM measurements by the interfering eNB

“1” denotes that the corresponding subframe is declared as an almost blank subframe and recommended for RLM measurement by the interfering eNB

	Number Of Cell-specific Antenna Ports 
	M
	
	ENUMERATED (1, 2, 4)
	P (number of antenna ports for cell-specific reference signals) defined in [10]


· Option 2:
This option provides a guarantee that the second bitmap is a subset of the first bitmap.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	ABS Pattern
	M
	
	INTEGER STRING (SIZE (40) )
	“0” denotes that the corresponding subframe is not declared as an almost blank subframe by the interfering eNB

“1” denotes that the corresponding subframe is declared as an almost blank subframe by the interfering eNB
“2” denotes that the corresponding subframe is declared as an almost blank subframe by the interfering eNB, and is recommended for restricted UE RLM measurements.

	Number Of Cell-specific Antenna Ports 
	M
	
	ENUMERATED (1, 2, 4)
	P (number of antenna ports for cell-specific reference signals) defined in [10]


For the TDD mode, the IE design will be similar except for the length which depends on the TDD configuration. 
We have some preference for option 2, which provides a built-in guarantee of the second bitmap really being a subset of the first bitmap.
Proposal 1: An ABS Pattern IE is included in the X2 LOAD INFORMATION message following option 2 above.
3. Conclusion
We have proposed a solution for time-domain eICIC backhaul support.
Proposal 1: An ABS Pattern IE is included in the X2 LOAD INFORMATION message following option 2 above. 

We believe such backhaul support is beneficial for flexible scheduling resource management in Pico-Macro deployment scenarios.
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