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1 Introduction
The term almost blank subframe (ABS) is extensively used in the RRM test cases defined in TS 36.133. However the signals which are transmitted and which are not transmitted in ABS are not defined in the RRM tests or elsewhere in TS 36.133. 
The lack of description of ABS may result in confusion and lack of clarify in interpreting the RRM requirements and RRM test cases related to eCIC.

In the last meeting we proposed to define ABS transmission configuration in [1], which could be used in RRM tests in TS 36.133 and UE performance requirement tests in TS 36.101. However there was general consensus to separately define the ABS configuration for RRM tests and UE performance requirements tests in their respective specification. For UE performance requirements tests the allocation of power of different physical signals and channels in ABS and non-ABS was already agreed in the CR in [2].
In this paper, we propose the power allocation in ABS for RRM tests in TS 36.133. The proposed definition is based on RAN1 LS to RAN4 in [4] and [5].

2 An Approch to Define ABS Configuration for RRM Tests
A pattern of ABS subframes is configured in an aggressor cell in each RRM test case. Depending on the test the aggressor cell is the neighbor cell (e.g. RLM tests) or it can be the serving cell (e.g. cell search and RSRP/RSRQ measurement accuracy tests). To clarify ABS configuration we propose the following:

· Define set of ABS transmission configurations in the annex of TS 36.133.
· In each RRM test refer to the ABS transmission configuration, which is applicable to that particular test.
This is explained in the next sections.

3 ABS Background
In general the physical signals and channels which are transmitted and which are not transmitted in ABS were stated in the LS received from RAN1 in [3] and [4]. 

According to [3]:

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 [4]:

•
CSI-RS can be transmitted in Almost Blank Subframes

Taking into account the above agreements in general the physical channels and physical signals which are transmitted and which are not transmitted in ABS can be summarized 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 for SIB1 and paging transmission
· PDSCH for SIB1 and paging transmission

· PRS if configured

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

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

· 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. 
The above mentioned ABS configuration can be stated in a more compact form 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 for SIB1 and paging transmission

· PRS if configured

· PDSCH for SIB1 and paging transmission

· and no physical channel or physical signal other than those listed above is transmitted:

4 Background on Signal Configurations in RRM Tests
It is proposed to define ABS transmission configurations which are specific to phases I, II and IIbis eICIC RRM tests. Therefore it is important to consider the signals which are applicable in tests.  

In phases I and II tests the non-MBSFN ABS is used. This means the ABS can be configured in any subframe which can be non-MBSFN or can be potentially MBSFN (i.e. MBSFN configurable). In these tests the ABS is configured as non-MBSFN subframe (i.e. OCNG patterns without MBSFN are used). This means PMCH is not used in these tests. However the ABS may still carry system information and paging. As discussed in the last meeting the PBCH in ABS of the aggressor cell will collide with few CRS in the measured cell. The PBCH can be removed in RLM tests since ABS is used in a neighbour cell. The RLM tests for eICIC are defined for 2x2 antenna configuration. The power settings of the channels in RLM tests depend upon the antenna configuration i.e. 3 dB difference between 1x2 and 2x2 antenna configurations. This means ABS configuration for 2x2 antenna configuration is needed with same power level as defined in cell 2 in the RLM tests. However in remaining tests (cell search and RSRP/RSRQ accuracy) where ABS is used in the serving cell the PBCH has to be transmitted. Therefore in total two different ABS transmission configurations for non-MBSFN tests are required.
In phase IIbis tests the MBSFN ABS is used. This means the ABS is configured only in MBSFN configurable subframe. In these tests blank PMCH transmission is used as stated in the OCNG patterns for MBSFN ABS. The subframe configured as MBSFN does not carry PBCH, paging or any system information [5]. Therefore no control channel is transmitted in the ABS. 
In each ABS transmission configuration for both non-MBSFN and MBSFN ABS the signals levels of the physical channels and physical signals relevant in the eICIC RRM tests need to be stated. For example UE specific reference signals need not be mentioned as they are not used in any eICIC RRM tests. Similarly PMCH signal level is needed only in MBSFN ABS. 

Proposal 1: For non-MBSFN tests three ABS transmission configurations one with PBCH and one without PBCH (2x2 antenna) configuration are defined. 

Proposal 2: For non-MBSFN tests ony one ABS transmission configuration is defined. 

Proposal 3: Each ABS transmission configuration for non-MBSFN and MBSFN ABS contains EPRE of physical channels and signals relevant in the eICIC RRM tests. 

5 ABS Transmission Configurations for RRM Tests

The signal signal of each relevant physical channel and signal applicable to the ABS is expressed as the ratio of a channel/signal to CRS energy per resource element (EPRE). Therefore it is obvious that CRS are transmittd in ABS.  When a physical channel or signal is not transmitted is expressed by EPRE = -(. This is the same approach used in the test cases.
The annex A.3 contains different types of RRM test configurations e.g. RMC, OCNG, DRX etc. Therefore it is proposed that ABS configurations, which are applicable to the RRM tests, are defined in a new section in annex A e.g. A.3.4. These configurations can be referred in the RRM tests. 
A.3.4
ABS Transmission Configurations
A.3.4.1 Non-MBSFN ABS Transmisson Configurations
A.3.4.1.1
Non-MBSFN ABS Transmisson Configuration 1

Table A.3.4.1.1-1: ABS transmisson configuration in non-MBSFN ABS with PBCH  
	Physical Channels and Signals
	EPRE [dB]

	PBCH_RA
	0

	PBCH_RB
	0

	PSS_RA
	0

	SSS_RA
	0

	PCFICH_RBNote 1
	0

	PHICH_RA
	-(

	PHICH_RB
	-(

	PDCCH_RANote 1
	0

	PDCCH_RBNote 1
	0

	PDSCH_RANote 1
	0

	PDSCH_RB Note 1
	0

	OCNG_RA
	-(

	OCNG_RB
	-(

	Note 1: Only used for SIB1 and paging transmissons otherwise EPRE is -(


A.3.4.1.2
Non-MBSFN ABS Transmisson Configuration 2

Table A.3.4.1.2-1: ABS transmisson configuration in non-MBSFN ABS without PBCH for antenna configuration 2x2  

	Physical Channels and Signals
	EPRE [dB]

	PBCH_RA
	-(

	PBCH_RB
	-(

	PSS_RA
	-3

	SSS_RA
	-3

	PCFICH_RBNote 1
	1

	PHICH_RA
	-(

	PHICH_RB
	-(

	PDCCH_RANote 1
	-3

	PDCCH_RBNote 1
	-3

	PDSCH_RANote 1
	-3

	PDSCH_RB Note 1
	-3

	OCNG_RA
	-(

	OCNG_RB
	-(

	Note 1: Only used for SIB1 and paging transmissons otherwise EPRE is -(


A.3.4.2 MBSFN ABS Transmisson Configurations
A.3.4.2.1
MBSFN ABS Transmisson Configuration 1
Table A.3.4.2.1-1: ABS transmisson configuration in MBSFN ABS  

	Physical Channels and Signals
	EPRE [dB]

	PCFICH_RB
	-(

	PHICH_RA
	-(

	PHICH_RB
	-(

	PDCCH_RA
	-(

	PDCCH_RB
	-(

	PMCH_RA
	-(

	PMCH_RB 
	-(

	OCNG_RA
	-(

	OCNG_RB
	-(


In summary the above ABS configurations can be used in RRM tests as follows:

· Non-MBSFN ABS configuration 1 (A.3.4.1.1) is used in non-MBSFN ABS tests for cell search and RSRP/RSRQ accuracies.

· Non-MBSFN ABS configuration 2 (A.3.4.1.2) is used in non-MBSFN ABS tests for RLM (out of sync and in sync tests)

· MBSFN ABS configuration 1 (A.3.4.2.1) can be used in all MBSFN ABS tests: cell search, RSRP/RSRQ accuracies and RLM tests.
6 Summary
In this paper we have proposed non-MBSFN ABS and MBSFN ABS configurations for eCIC RRM test cases. These configuration contains details on the physical channels/signals and their levels. They are proposed to be defined in the annex of TS 36.133. In each eICIC RRM test the relevant ABS configuration can be referred like it is done for OCNG and reference measurement channels. We believe this will avoid confusion when setting up different channels and signals in the actual test in RAN5.
A CR for TS 36.133 to define the proposed ABS configurations for RRM tests is provided in [6].
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