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1 Introduction

The Rel-14 WI for eCRS-IM and eSU-MIMO is approved in last plenary from [1] with the following performance objectives on eCRS-IM.
· Investigate feasibility and specify requirements for the CRS-IM receivers for the generic scenarios with different number of CRS APs (2, 4) and different number of UE receive antennas for synchronous networks:
· Stage 1: Investigate performance benefits and feasibility of using CRS-IM receivers:

· Identify target scenarios including deployment scenarios, interference models, and others

· Reuse Rel-12 NAICS and Rel-13 CRS-IM WIs assumptions as the starting point

· Evaluate the CRS-IM performance benefits
· Identify reference CRS-IM receiver structure assumptions including at least number of cancelled cell(s), and IM algorithm.
· The tradeoff between complexity and performance should be analyzed in order to define reference receivers.

· Stage 2: Specify UE demodulation and CSI reporting performance requirements to verify practical CRS-IM operation for the identified scenarios based on the outcome of Stage 1.

· The work should be done under the following assumptions:

· The following scenarios are prioritized:

· 2 RX antennas UEs with 4 CRS APs in the serving and interference cell(s)

· 2 RX antennas UEs with a mix of 2 and 4 CRS APs in the serving and interference cell(s)

· 4 RX antennas UEs with 2 and 4 CRS APs in the serving and interference cell(s)

· CRS-IM can be used for different downlink physical channels:

· First priority: PDSCH (both CRS- and DMRS-based transmission modes)

· Second priority: DL control channels including PDCCH, PCFICH, PHICH and EPDCCH

· Non-colliding CRS scenarios are primarily considered. 
· Colliding CRS scenarios are not precluded.

· Homogeneous deployment scenarios are primarily considered

· Heterogeneous deployment scenarios are not precluded.

· Single carrier case.

· Reference PDSCH receiver structure: LMMSE-IRC with CRS-IM.
In this contribution we provide the evaluation scenarios for Stage 1 to indentify the performance benefit using CRS-IM receivers.
2 Evaluation scenarios
2.1 PDSCH
The existing CRS-IM performance tests are defined as following in [2] with TM4, TM9 and TM10.
Table 8.2.1.4.1E-2: Minimum Performance Single-Layer Spatial Multiplexing (FRC)

	Test Number
	Reference Channel 
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

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

	1
	R.10-3 FDD
	OP.1FDD
	N/A
	N/A
	EVA5
	EVA5
	EVA5
	2x2 low
	70
	10.8
	≥2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to [image: image3.png]E./N,,




 of cell 1.


Table 8.3.1.1G-2: Minimum Performance of TM9-Single-Layer (2 CSI-RS ports) 
	Test Number
	Reference Channel
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

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

	1
	R.51-1 FDD
	OP.1FDD
	N/A
	N/A
	EVA5
	2x2 Low
	70
	11.6
	≥2

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.
Note 3:
SNR corresponds to [image: image6.png]E./N,,




 of cell 1.


Table 8.3.1.3.5-3: Performance Requirements DPS transmission with CRS assistance information
	Test Number
	Reference Channel
	OCNG Pattern
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP 1
	TP 2
	TP3
	TP 1
	TP 2
	TP3
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.52-1 FDD
	OP.1FDD
	OP.1FDD
	N/A
	EVA5
	EVA5
	EVA5
	2x2 Low
	70
	10.7
	≥2

	Note 1:
The propagation conditions for TP.1,  TP.2 and TP.3 are statistically independent.

Note 2:
Correlation matrix and antenna configuration parameters apply for each of TP.1, TP.2 and TP.3.

Note 3:
SNR corresponds to 
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 of both TP.1 and TP.2 as defined in clause 8.1.1.


By following the WID objectives it’s straightforward to reuse the scenarios from CRS-IM WI in Rel-13 as above. But in order to extend the existing test cases with 4Tx and 4Rx case Table 1 provides a summary of proposed simulation scenarios for PDSCH.
Proposal 1: Evaluate the proposed test scenarios for PDSCH tests with CRS-IC receiver in Table 1.

Table 1 Proposed evaluation scenarios for PDSCH tests
	TM
	Antenna configurations

	
	Same ant config on all cells
	Mixed ant config on all cells

	
	4x2
	2x4
	4x4
	4x2/2x2/2x2
	4x2/2x4/2x4
	2x4/2x2/2x2

	TM4
	8.2.1.4.1E
	8.2.1.4.1E
	8.2.1.4.1E
	8.2.1.4.1E
	8.2.1.4.1E
	8.2.1.4.1E

	TM9
	8.3.1.1G
	8.3.1.1G
	8.3.1.1G
	8.3.1.1G
	8.3.1.1G
	8.3.1.1G

	TM10
	8.3.1.3.5
	8.3.1.3.5
	8.3.1.3.5
	8.3.1.3.5
	8.3.1.3.5
	8.3.1.3.5


2.2 Control channels

For control channels as PDCCH and PHICH the Rel-13 CC-IM Type A receiver has been defined as CRS-IC+MMSE-IRC with 2Rx. By following the same test scenarios, the further evalution scenarios in Rel-14 should focus on CRS-IC+MMSE-IRC with 4Rx.
Table 8.4.1.2.6-2: Minimum Performance for PDCCH/PCFICH for Enhanced Downlink Control Channel Performance Requirement Type A

	Test Number
	Aggregation level
	Reference Channel
	OCNG Pattern

(Note 1)
	Propagation Conditions (Note 2)
	Antenna Configuration and Correlation Matrix (Note 3)
	Reference Value

	
	
	
	
	Cell 1
	Cell 2
	Cell 3
	
	Pm-dsg (%)
	SNR (dB) 
(Note 4)

	1
	4 CCE
	R.16-2 FDD
	OP.1 FDD
	EPA5
	EPA5
	EPA5
	2x2 Low
	1
	12.8

	Note 1:
The OCNG pattern applies for Cell 1, Cell 2 and Cell 3.

Note 2:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 3:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note 4:
SNR corresponds to 
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 of Cell 1 as defined in clause 8.1.1.


Table 8.5.1.2.6-2: Minimum performance PHICH for Enhanced Downlink Control Channel Performance Requirement Type A

	Test Number
	Reference Channel
	OCNG Pattern
	Propagation Conditions (Note 1)
	Antenna Configuration and Correlation Matrix (Note 2)
	Reference Value

	
	
	Cell 1
	Cell 2
	Cell 3
	Cell 1
	Cell 2
	Cell 3
	
	Pm-an (%)
	SNR (dB) (Note 3)

	1
	R.19
	OP.1 FDD
	OP.1 FDD
	OP.1 FDD
	EPA5
	EPA5
	EPA5
	2x2 Low
	0.1
	15.8

	Note 1:
The propagation conditions for Cell 1, Cell 2 and Cell 3 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for Cell 1, Cell 2 and Cell 3.

Note 3:
SNR corresponds to [image: image9.wmf]2
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of Cell 1 as defined in clause 8.1.1.


For ePDCCH the existing tests are already defined with CRS interference with 2Rx from CC-IM WI as following.
Table 8.8.4.1-2: Minimum performance for EPDCCH for enhanced downlink control channel performance requirements Type A

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10 MHz
	2 ECCE
	R.57 FDD
	OP.7 FDD
	EPA5
	2 x 2 Low
	1
	13.4


By following the WID objectives it’s straightforward to reuse the above scenarios as a summary of proposed simulation scenarios for control channels in Table 2.

Proposal 2: Evaluate the proposed test scenarios for control channel tests with CRS-IC receiver in Table 2.

Table 2 Proposed evaluation scenarios for control channel tests

	Channels
	Antenna configurations

	
	Same ant config on all cells
	Mixed ant config on all cells

	
	4x2
	2x4
	4x4
	4x2/2x2/2x2
	4x2/2x4/2x4
	2x4/2x2/2x2

	PDCCH
	8.4.1.2.6
	8.4.1.2.6
	8.4.1.2.6
	8.4.1.2.6
	8.4.1.2.6
	8.4.1.2.6

	PHICH
	8.5.1.2.6
	8.5.1.2.6
	8.5.1.2.6
	8.5.1.2.6
	8.5.1.2.6
	8.5.1.2.6

	ePDCCH
	8.8.4.1
	8.8.4.1
	8.8.4.1
	8.8.4.1
	8.8.4.1
	8.8.4.1


3 Conclusion

This contribution provides evaluation scenarios for PDSCH and control channels with CRS-IC receiver for eCRS-IM.
Proposal 1: Evaluate the proposed test scenarios for PDSCH tests with CRS-IC receiver in Table 1.

Table 1 Proposed evaluation scenarios for PDSCH tests

	TM
	Antenna configurations

	
	Same ant config on all cells
	Mixed ant config on all cells

	
	4x2
	2x4
	4x4
	4x2/2x2/2x2
	4x2/2x4/2x4
	2x4/2x2/2x2

	TM4
	8.2.1.4.1E
	8.2.1.4.1E
	8.2.1.4.1E
	8.2.1.4.1E
	8.2.1.4.1E
	8.2.1.4.1E

	TM9
	8.3.1.1G
	8.3.1.1G
	8.3.1.1G
	8.3.1.1G
	8.3.1.1G
	8.3.1.1G

	TM10
	8.3.1.3.5
	8.3.1.3.5
	8.3.1.3.5
	8.3.1.3.5
	8.3.1.3.5
	8.3.1.3.5


Proposal 2: Evaluate the proposed test scenarios for control channel tests with CRS-IC receiver in Table 2.

Table 1 Proposed evaluation scenarios for control channel tests

	Channels
	Antenna configurations

	
	Same ant config on all cells
	Mixed ant config on all cells

	
	4x2
	2x4
	4x4
	4x2/2x2/2x2
	4x2/2x4/2x4
	2x4/2x2/2x2

	PDCCH
	8.4.1.2.6
	8.4.1.2.6
	8.4.1.2.6
	8.4.1.2.6
	8.4.1.2.6
	8.4.1.2.6

	PHICH
	8.5.1.2.6
	8.5.1.2.6
	8.5.1.2.6
	8.5.1.2.6
	8.5.1.2.6
	8.5.1.2.6

	ePDCCH
	8.8.4.1
	8.8.4.1
	8.8.4.1
	8.8.4.1
	8.8.4.1
	8.8.4.1
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