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1 Introduction
The term almost blank subframe (ABS) is extensively used in RAN4 specifications (TS 36.101 and TS 36.133). However the ABS is not defined anywhere in stage-3 specifications. The lack of description of ABS may result in confusion and lack of clarify in interpreting the requirements and test cases related to eCIC.

In this paper, we propose how to define ABS in order to make the eICIC related requirements and test cases clearer. The proposed definition is based on RAN1 LS to RAN4 in [4] and [5].

2 An Approch to Define ABS
A pattern of ABS subframes is configured in an aggressor cell in each RRM test case and UE performance requirement. To clarify ABS we propose the following:

· Define a general definition of ABS in one specification e.g. TS 36.133.
· Clarify in each requirement and test the signals which are not transmitted in ABS

This is explained in the next sections.

3 A General ABS definition
The general ABS definition is based on the LS received from RAN1 in [4] and [5]. 

According to [4]:

ABSs are defined as follows:
· UEs can assume the following:
· All ABSs carry CRS

· If PSS/SSS/PBCH/SIB1/Paging/PRS coincide with an ABS, they are transmitted in the ABS (with associated PDCCH when SIB1/Paging is transmitted)

· Needed for legacy support

· CSI-RS transmission on ABS is FFS
· No other signals are transmitted in ABSs

· If ABS coincides with MBSFN subframe not carrying any signal in data region, CRS is not present in data region 

MBSFN subframe carrying signal in data region shall not be configured as ABS
According to [5]:

•
CSI-RS can be transmitted in Almost Blank Subframes

Taking into account the above agreements we propose that the general ABS definition defines all physical channels and physical signals which are transmitted and which are not transmitted in ABS. This will avoid any ambiguity regarding the ABS definition. Therefore an ABS can be defined as follows:   

An ABS is a downlink subframe in which

· the following physical channel and physical signals when conincide with ABS are transmitted:

· PSS/SSS

· CRS

· Transmitted in all OFDM symbols which contain CRS [TS 36.211] when ABS is non-MBSFN ABS

· Transmitted only in the first OFDM symbol of the first time slot when ABS is MBSFN ABS

· CSI-RS if configured

· PBCH

· PCFICH/PDCCH and PDSCH for SIB1 transmission

· PRS if configured

· PCFICH/PDCCH and PDSCH for paging transmission

· and the following physical channel and physical signals when conincide with ABS are not transmitted:

· PCFICH/PDCCH/PHICH unless used for SIB1 and paging
· PDSCH unless used for SIB1 and paging
· PMCH

· MBSFN reference signals

· UE-specific reference signals

The CRS transmission in antenna ports 0-3 is defined in section 6.10.1 of TS 36.211, which is reference [16] in TS 36.133 and will be referred in the above definition for clarity. 
The above definition can be made even more compact as follows: 

An ABS is a downlink subframe in which

· the following physical channel and physical signals when conincide with ABS are transmitted:

· PSS/SSS

· CRS

· Transmitted in all OFDM symbols which contain CRS [TS 36.211] when ABS is non-MBSFN ABS

· Transmitted only in the first OFDM symbol of the first time slot when ABS is MBSFN ABS

· CSI-RS if configured

· PBCH

· PCFICH/PDCCH and D-BCH for SIB1 transmission

· PRS if configured

· PCFICH/PDCCH and PDSCH for paging transmission

· and no physical channel or physical signal other than those listed above is transmitted:
The ABS is used in RRM tests and UE performance requirements. Therefore the above mentioned general definition of ABS is proposed to be captured in the annex A (new section A.3.4) of TS 36.133. Other specifications in which ABS is used (e.g. in TS 36.101) can give reference to the general ABS definition in TS 36.133.
4 Clarification of ABS in Individual Requirement and Test
The RRM and performance requirements were developed based on link simulations, where ABS was also modeled in the aggressor cell. However, the physical channels and signals transmited in ABS in these assumptions are not fully consistent. The term “ABS” though is used in all RRM tests and performance requirements as. RAN5 will eventually configure ABS pattern in an aggressor cell in the conformance tests for verify the eCIC requirements. In the conformance tests it is important that the downlink physical channels and signals configured in an ABS are consistent with the assumptions used when the corresponsing requirements were derived. We therefore suggest that in each test and performance requirements in TS 36.133 and 36.101 a note is added to clarify the additional physical channels and signals, which are omitted in an ABS subframe, together with a reference to the general definition of ABS.     
5 Conclusions

In this paper we have proposed to clarify the ABS definition:

· Proposal 1: A general ABS definition is captured in TS 36.133.
· Proposal 2: A NOTE is added in each RRM test and UE performance requirements to clarify which of the additional downlink physical channels and signals are not transmitted in ABS subframe.
A CR is provided to capture the general ABS definition [1]. Separate CRs are also provided to clarify the ABS in RRM tests [2] and performance requirements [3].
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