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1 Introduction
In this paper, we present our views on UE demodulation and CSI performance requirements in Rel-11 FeICIC. We also propose some test procedures.
2 Discussion
For defining requirements for UE demodulation and CSI performance in Rel-11 FeICIC environment, the following WF was agreed in RAN4#65 meeting in Nov 2012 [1]:
· CRS configuration:
· Option 1: the first strongest aggressor cell has the colliding CRS, and the second strongest aggressor cell has the non-colliding CRS with respect to the victim cell.
· Option 2: the first strongest aggressor cell has the non-colliding CRS, and the second strongest aggressor cell has the colliding CRS with respect to the victim cell.
· It is FFS whether to use one or both options and which option to be selected.
· ABS configuration:
· The demodulation and CSI requirements for non-MBSFN ABS will be introduced;
· The demodulation and CSI requirements for MBSFN ABS will be introduced. But the test case number may be minimized.
· Number of CRS ports:
· 2 CRS ports
· Test bandwidth:
· 10MHz for both serving cell and aggressor cells;
· CSI subframe Sets for demodulation and CSI test:
· FFS
· Propagation conditions, correlation matrix and antenna configurations
· Reuse Rel-10 propagation conditions, correlation matrix and antenna  configurations as the starting point for each physical channel  requirement ;
· Other propagation conditions and correlation matrix would be used as well as or instead of Rel-10 propagation conditions as if justified.
· Control channel symbol number:
· 2 symbol (normal PHICH duration)
· Reference equalizer:
· MMSE and MMSE-IRC should be considered
· Cyclic prefix:
· Normal
· Time delay between cells: 
· FFS
· Frequency offsets between cells:
· FFS 
· Tx EVM:
· 6% for both serving cell and aggressor cells.
As seen, some progress has been made in the last meeting. However, there is a number of items open for further study. In RAN4#66 meeting, RAN4 should focus on closing as many of the FFS items as possible. To close the above FFS items, the tests already defined for Rel-10 eICIC should be consulted. Rel-11 FeICIC will use zero power ABS similar to Rel-10 eICIC. However, as opposed to Rel-10 eICIC, FeICIC tests will explicitly model 2 interfering cells. Due to higher value of the CRE bias (9 dB) in Rel-11 FeICIC tests, the powers of the interfering cells are supposed to be higher. Basically, how to define the interfering cells powers and what should be their values is FFS as well. Some principles regarding interfering cells powers set up were agreed in [2]. It is expected to achieve further consensus in current meeting. In addition to the above FFS items, RAN4 needs to reach a consensus on what are the tests required for Rel-11 FeICIC. The tests defined for Rel-10 eICIC again should play as a reference for this purpose.
2.1 UE Demodulation Requirements: PDSCH, PDCCH/PCFICH, PHICH
Defining requirements for PDSCH, PDCCH/PCFICH, PHICH and ePDCCH demodulation is necessary for FeICIC environment. Requirements should be defined for the subframes that collide with aggressors’ ABS. The ABS patterns of the two interfering cells need to be synchronised. We believe that most of the test metrics from Rel-10 eICIC can be reused with some modifications in the test setup. The simplest approach would be if the ABS patterns used by the two aggressors are the same.
PDSCH tests for TM2 and TM3 as was for eICIC would suffice. Consideration of most recent transmission modes such as TM9 is not necessary because of the following reasons. First, TM9 is DM-RS based. So even if we have colliding CRS from aggressor cell, performance impact is not expected. Secondly, we expect that CRS-IC receiver would be used. Hence, CRS based time/frequency alignment, channel estimation etc would have no performance impact. This feature would be tested in CSI feedback test.
Annex A shows two example tables for TM2 PDSCH tests indicating how tables Table 8.2.1.2.3-1 and 8.2.1.2.3-2 from [3] can be modified to both use the eICIC knowledge base and capture the newly required changes for FeICIC. Similarly, other test cases can be setup.
Proposal 1: Use TM2, TM3 tests for PDSCH as in eICIC.
Proposal 2: Define joint tests for PDCCH/PCFICH as in eICIC. Also define test for PHICH as in eICIC.
2.2 UE CSI Feedback Requirements
Rel-11 FeICIC CSI Test Setup:

We believe Rel-11 FeICIC CSI feedback test requires a setup with 2 explicitly modeled interference one with colliding CRS and the other with non-colliding CRS as compared to serving cell CRS. Both CRS should be handled (cancelled). Once two interferences are explicitly modeled, three different levels of noise: Noc1, Noc2 and Noc3 can be avoided. Our intention is to use a single Noc instead. This simplifies the test setup.
CQI/RI feedback accuracy should be tested.  

For Rel-11 FeICIC CSI test, delta CQI no longer needs to be used. In Rel-10 eICIC, the delta CQI is basically the combined result of 
· the difference between Noc2 (CRS of ABS) and Noc3 (non-ABS) and 
· lack of interference in CRS of serving cell from ABS of interfering cell (due to different cell ID and non-colliding CRS) and data RE interference to CRS of non-ABS. 
In Rel-11, if we set all Noc levels be the same and cancel CRS interference, then the only difference of ABS and non-ABS CQI would be due to the data interference.

In ABS subframe, the interference to serving cell CRS is the colliding CRS of one of the interferences that would be cancelled. So, the CQI measured based on serving cell CRS would be nearly perfect. The serving cell PDSCH will experience limited interference from non-colliding CRS, however it is expected CRS-IC receiver is also used for this. Hence, performance degradation is insignificant. Hence, we believe that the BLER criteria can be introduced.
In non-ABS subframe, the interference to serving cell CRS are 1) the colliding CRS of one of the interferences that would be cancelled and 2) data from non-colliding CRS interfering cell. So, the CQI measured based on serving cell CRS would only degraded by the data interference from one interference. The serving cell PDSCH will experience interference from both interferences that the CQI would fail to predict. CQI will feedback less interference while more interference is there. So we may need separate tests for ABS and non ABS.

Proposal 3: For Rel-11 FeICIC CSI test, consider a test setup with 2 explicitly modeled interference one with colliding CRS and the other with non-colliding CRS.
Proposal 4: Handel (cancel) both CRS interferences.
Proposal 5: Use a single Noc level to simplify the test set up.
Proposal 6: For CQI test, do not introduce delta CQI criteria. Introduce CQI criteria independently for ABS and non-ABS.
2.3 Considerations on signals transmitted in ABS

In the last RAN4#65 meeting, it was agreed in [4] that:

· For demodulation requirements:

· PSS/SSS/PBCH shall be included in ABS subframes 
· Inclusion of SIB1 is FFS
· For CSI requirements
· TBD whether to include PSS/SSS/PBCH/SIB1 in ABS subframes 
· Companies are encouraged to provide input on the impact of colliding PBCH to CSI estimation
It’s more practical to include PSS/SSS in ABS. Hence, our opinion would be to include those in FeICIC tests.
3 Conclusions

In this contribution, we presented our views on Rel-11 FeICIC. We described some potential test procedures. Summary of proposals:
Proposal 1: Use TM2, TM3 tests for PDSCH as in eICIC.
Proposal 2: Define joint tests for PDCCH/PCFICH as in eICIC. Also define test for PHICH as in eICIC.
Proposal 3: For Rel-11 FeICIC CSI test, consider a test setup with 2 explicitly modeled interference one with colliding CRS and the other with non-colliding CRS.
Proposal 4: Handel (cancel) both CRS interferences.
Proposal 5: Use a single Noc level to simplify the test set up.
Proposal 6: For CQI test, do not introduce delta CQI criteria. Introduce CQI criteria independently for ABS and non-ABS.
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Annex A: PDSCH TM2 Test
Test Parameters for Transmit diversity Performance (FRC) (Based on Table 8.2.1.2.3-1 [3])
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3
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	dBm/15kHz
	-98 
	N/A
	N/A
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	dBm/15kHz
	-98 
	N/A
	N/A
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	dBm/15kHz
	-98 
	N/A
	N/A
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	dB
	 Reference Value in Table 8.2.1.2.3-2
	Tbd
	Tbd

	BWChannel
	MHz
	10
	10
	10

	Subframe Configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time Offset between Cells
	(s 
	2.5 (synchronous cells)

	Cell Id
	
	0
	6
	1

	ABS pattern (Note 5)
	
	N/A
	[11000100 11000000 11000000 11000000 11000000]
	[11000100 11000000 11000000 11000000 11000000]

	RLM/RRM Measurement Subframe Pattern (Note 6)
	
	[10000000

10000000

10000000

10000000

10000000]
	N/A
	N/A

	CSI Subframe Sets (Note7)
	CCSI,0
	
	[11000100 11000000 11000000 11000000 11000000]
	N/A
	N/A

	
	CCSI,1
	
	[00111011 00111111 00111111 00111111 00111111]
	N/A
	N/A

	Number of control OFDM symbols
	
	2
	
	

	Note 1:

[image: image8.wmf]1

=

B

P





Note 5:
ABS pattern as defined in [9]. PDSCH other than SIB1/paging and its associated PDCCH/PCFICH are transmitted in the serving cell subframe when the subframe is overlapped with the ABS subframe of aggressor cell and the subframe is available in the definition of the reference channel.
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
Note 9:     SIB-1 will not be transmitted in Cell2 in this test.
	


Minimum Performance Transmit Diversity (FRC) (Based on Table 8.2.1.2.3-2 [3])
	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note 1)
	Correlation Matrix and Antenna Configuration
	Reference Value
	UE Category

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 2)
	

	1
	R.11-4 FDD
	OP.1 FDD
	OP.1 FDD
	TBD
	EVA5
	EVA 5
	TBD
	2x2 Medium
	70
	TBD
	2-8

	
	
	Note 1:
The propagation conditions for Cell 1 and Cell2 are statistically independent.
Note 2:
SNR corresponds to 
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of cell 1.
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