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1.
Introduction

At the RAN4#52bis meeting, Tdoc R4-121474 [1] proposed that the DL test signal from the aggressor cell should include PSS/SSS/PBCH/SIB1/Paging/PRS during Almost Blank Subframes. However this was objected to by many companies because most simulations have been run without PSS/SSS, PBCH, SIB1, Paging/PRS during ABS. As part of the discussion, Test equipment vendors were asked whether PSS/SSS/PBCH for the aggressor/interfering cell could be turned off.

In trying to answer this question and understand the downlink signals that should be transmitted, it became apparent that the interfering cell physical channels and signals to be transmitted during ABS and non-ABS are not clearly defined at present.

The downlink signals will need to be fully defined in the RAN5 Test specifications, and implemented by Test equipment vendors. To ensure that UEs are tested under the conditions simulated by RAN4, it is Anritsu’s view that the downlink signals should be well defined in the RAN4 core specification TS 36.101. This ensures that RAN4 has formally captured, and agreed to, the conditions used to define the core requirements.

If this is not done, there is a risk that RAN5 Tests may give the wrong pass/fail verdict, or that the final test conditions are only agreed by a lengthy LS exchange between RAN4 and RAN5. We wish to avoid such a scenario which could require re-simulation at a late stage and delay test case availability.   
This document aims to state the areas where definition is required, and to propose a way forward. 
2.
eICIC demodulation Test conditions
Scope
Initially we will focus on a non-MBSFN example given in TS 36.101 [2] clause 8.2.1.3.3, which is a typical eICIC demodulation requirement:
8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1
FDD (Fixed Reference Channel)
<< Some clauses skipped >> 

8.2.1.3
Open-loop spatial multiplexing performance
<< Some clauses skipped >> 

8.2.1.3.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)

The requirements for non-MBSFN ABS are specified in Table 8.2.1.3.3-2, with the addition of parameters in Table 8.2.1.3.3-1 and the downlink physical channel setup according to Annex  C.3.2. 

The requirements for MBSFN ABS are specified in Table 8.2.1.3.3-4, with the addition of parameters in Table 8.2.1.3.3-3 and the downlink physical channel setup according to Annex  C.3.2.

The purpose is to verify the performance of large delay CDD with 2 transmitter antennas if the PDSCH transmission in the serving cell takes place in subframes that overlap with ABS [9] of the aggressor cell. In Tables 8.2.1.3.3-1 and 8.2.1.3.3-3, Cell 1 is the serving cell, and Cell 2 is the aggressor cell.
Table 8.2.1.3.3-1: Test Parameters for Large Delay CDD (FRC) – Non-MBSFN ABS
	Parameter
	Unit
	Cell 1
	Cell 2

	Downlink power allocation
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	dB
	-3
	-3
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	dB
	-3 (Note 1)
	-3
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	dBm/15kHz
	 TBD (Note 2)
	N/A
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	dBm/15kHz
	[-98] (Note 3)
	N/A
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	dBm/15kHz
	[TBD] (Note 4)
	N/A
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	dB
	Reference Value in Table 8.2.1.3.3-2
	TBD

	BWChannel
	MHz
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN

	Cell Id
	
	0
	1

	Time Offset between Cells
	[(s]
	2.5 (synchronous cells)

	ABS pattern Note 5
	
	N/A
	[11000100, 11000000, 11000000, 11000000,  11000000]

	[RLM/RRM Measurement Subframe Pattern Note 6]
	
	TBD
	N/A

	CSI Subframe Sets Note7
	CCSI,0
	
	TBD
	N/A

	
	CCSI,1
	
	TBD
	N/A

	Number of control OFDM symbols
	
	2
	

	Note 1:
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Note 2:
This noise is applied in OFDM symbols #1, #2, #3, #5, #6, #8, #9, #10,#12, #13 of a subframe overlapping with the aggressor ABS
Note 3:
This noise is applied in OFDM symbols #0, #4, #7, #11 of a subframe overlapping  with the aggressor ABS

Note 4:
This noise is applied in all OFDM symbols of a subframe overlapping with aggressor non-ABS
Note 5:
ABS pattern as defined in [9]. 

Note 6:
Time-domain measurement resource restriction pattern for PCell measurements as defined in [7]

Note 7:
As configured according to the time-domain measurement resource restriction pattern for CSI measurements defined in [7]
Note 8:
Cell 1 is the serving cell. Cell 2 is the aggressor cell. The number of the CRS ports in Cell1 and Cell2 is the same.


Table 8.2.1.3.3-2: Minimum Performance Large Delay CDD (FRC) – Non-MBSFN ABS

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	
	Cell 1
	Cell 2
	
	Fraction of Maximum Throughput (%)
	SNR (dB)
	

	1
	[R.11]
	TBD
	[EVA 5]
	[EVA 5]
	[2x2 Low]
	TBD
	TBD
	2-8


<< Some clauses skipped >> 

C.3.2
Measurement of Performance requirements

Table C.3.2-1 is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink physical channels.

Table C.3.2-1: Downlink Physical Channels transmitted during a connection (FDD and TDD)
	Physical Channel
	EPRE Ratio
	

	PBCH
	PBCH_RA = A+ (
	

	
	PBCH_RB = B+ (
	

	PSS
	PSS_RA = A+ (
	

	SSS
	SSS_RA = A+ (
	

	PCFICH
	PCFICH_RB = B+ (
	

	PDCCH
	PDCCH_RA = A+ (
	

	
	PDCCH_RB = B+ (
	

	PDSCH
	PDSCH_RA = A
	

	
	PDSCH_RB = B
	

	PMCH
	PMCH_RA = A
	

	
	PMCH_RB = B
	

	MBSFN RS
	MBSFN RS_RA = A
	

	
	MBSFN RS_RB = B
	

	OCNG
	OCNG_RA = A+ (
	

	
	OCNG_RB = B+ (
	


Physical channels and Physical signals 
From the extract above we can see what is already specified for the explicitly modelled Cell 1 and cell 2:

Table 1
	
	Serving Cell 1
	Aggressor Cell 2

	Physical channel or Physical signal 
	Non-ABS
	ABS
	Non-ABS
	ABS

	PBCH
	Table C.3.2-1,

Table A.3.3.2.1-1 Note 2
	N/A
	Unspecified

Assume “off”
	Unspecified

Assume “off”

	PSS/SSS
	Table C.3.2-1,

Table A.3.3.2.1-1 Note 2
	N/A
	Unspecified

Assume “off”
	Unspecified

Assume “off”

	PCFICH
	Table C.3.2-1
	
	Unspecified

??
	Unspecified

Assume “off”

	PDCCH
	Table C.3.2-1

 Table A.3.3.2.1-1 Note 1
	N/A
	Unspecified

??
	Unspecified

Assume “off”

	PHICH
	?
	N/A
	Unspecified

Assume “off”?
	Unspecified

Assume “off”

	PDSCH
	Ref Chan [R.11] in Table A.3.3.2.1-1

Note A
	N/A
	Unspecified

Use OCNG?
	Unspecified

Assume “off”

	OCNG
	TBD
	N/A
	Unspecified

??
	Unspecified

Assume “off”

	CRS
	Table A.3.3.2.1-1 Note 2
	N/A
	Unspecified

Assume Transmitted
	Unspecified

Assume Transmitted

	Note A: Subframe #5 is made available to transmit SIBs.


From Table 1, we make the following observations:

a) It is not clear that Annex C.3.2 only applies in full to Cell 1

b) It could be thought that Annex C.3.2 applies to Cell 2 during non-ABS, but there is no clear statement. If Table C.3.2-1 were applied to cell 2, it would not align with the desire recently expressed by several companies in RAN4 to turn off PSS/SSS/PBCH. 
c) Annex C.3.2 clearly cannot apply to Cell 2 during ABS, but there is no information about which Physical channels and Physical signals should be transmitted during ABS.
d) There does not appear to be any explicit statement that cell 1 and cell 2 are on the same frequency (eICIC RRM test cases in 36.133 Annex A have a row stating E-UTRA RF Channel Number)
The simulation assumptions are mostly defined in R4-121107 [3], but the interfering cell parameters are not explicitly stated. Huawei kindly provided some useful references on the RAN4 e-mail reflector on 11-Apr-2012, for example the statement in R4-113920 [4] "Inter cell interference: Explicitly modelled in ABS and non-ABS". Although there does appear to be some common understanding in RAN4, the detail of how to model the Inter cell interference (Aggressor cell 2) does not seem to be recorded.
3.
Related requirements 
The discussion above takes the eICIC TM3 demodulation test case as an example. However, other related requirements are likely to have the same issues:

· Other eICIC PDSCH demodulation requirements, such as TM2

· eICIC demodulation requirements for other physical channels, such as PDCCH/PCFICH

· eICIC CSI requirements
· eICIC RRM test cases in TS 36.133 Annex A

4. Recommendations

From the observations in section 2, a way to define the downlink signals that should be transmitted would be to introduce a new table in Annex C, and refer to it for the aggressor Cell 2 in each eICIC demodulation test. This table would have separate columns for the physical channels to be transmitted during ABS and non-ABS. Example changes are shown below:
<< Start of 36.101 changes >> 

8.2.1.3.3
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS)

The requirements for non-MBSFN ABS are specified in Table 8.2.1.3.3-2, with the addition of parameters in Table 8.2.1.3.3-1. The downlink physical channel setup for the serving Cell 1 is according to Table C.3.2-1, and the downlink physical channel setup for the aggressor Cell 2 is according to Table C.3.2-x. 

<< Some clauses skipped >> 

Table C.3.2-x: Downlink Physical Channels transmitted during a connection by aggressor cell
	
	Non-ABS
	ABS

	Physical Channel
	EPRE Ratio
	EPRE Ratio

	PBCH
	Off?
	Off?

	PSS
	Off?
	Off?

	SSS
	Off?
	Off?

	PCFICH
	PCFICH_RB = [FFS]
	Off?

	PDCCH
	PDCCH_RA = [FFS]
	Off?

	
	PDCCH_RB = [FFS]
	Off?

	PDSCH
	PDSCH_RA = [FFS]
	Off?

	
	PDSCH_RB = [FFS]
	Off?

	PMCH
	PMCH_RA = [FFS]
	Off?

	
	PMCH_RB = [FFS]
	Off?

	MBSFN RS
	MBSFN RS_RA = [FFS]
	Off?

	
	MBSFN RS_RB = [FFS]
	Off?

	OCNG
	OCNG_RA = [FFS]
	Off?

	
	OCNG_RB = [FFS]
	Off?


<< End of 36.101 changes >> 

In preparation for defining the technical detail, Anritsu seeks agreement to the following proposals:
· Proposal 1: RAN 4 confirms that a definition is required in TS 36.101 of the eICIC interfering cell physical channels and signals to be transmitted during ABS and non-ABS
· Proposal 2: RAN 4 aims to agree a set of eICIC interfering cell physical channels and signals to be transmitted during ABS and non-ABS
· Proposal 3: If RAN 4 agrees proposals 1 and 2, the future scope of interfering cell definition for related requirements is defined. Section 3 gives some examples of related requirements. 
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