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1 Introduction
Last RAN#73, New WI [1] which is “Enhanced CRS and SU-MIMO Interference Mitigation Performance requirement for LTE” was approved. For enhanced CRS-IM part, the objectives are as follows:

· 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
· 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.
In this contribution, we provide our views on evaluation scenarios and receiver operation for enhanced CRS-IM performance.

2 Discussion
In Stage 1 of the WID, RAN4 need to investigate performance benefits and feasibility for CRS-IM receiver considering with following identifications:

· 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

· Identify reference CRS-IM receiver structure assumptions including at least number of cancelled cell(s), and IM algorithm.
In Rel-13, the performance requirements for CRS-IM receiver was defined based on 2 Tx and 2 Rx Antenna, and enhanced CRS-IM will define the performance requirements with following scenarios:
· 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)
Therefore, Rel-13 CRS-IM test scenarios could be reused for this WI rather than Rel-12 NAICS scenarios.

Network deployment

As mentioned in WID [1], some network deployments are prioritized with
· 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
Since homogeneous deployment scenarios are prioritized, RAN4 can only define performance requirements under non-colliding CRS scenarios as the same manner with Rel-13 CRS-IM WI. If heterogeneous deployment scenarios are considered to define performance requirements, the performance for enhanced CRS-IM could be evaluated under Rel-11 FeICIC test scenarios.
· Proposal 1: Focus on the performance evaluation for enhanced CRS-IM with non-colliding CRS and homogeneous deployments as the same manner with Rel-13 CRS-IM

Interference condition

Under assumption of homogeneous network and non-colliding CRS scenarios, the performance improvement for enhanced CRS-IM can be achieved when interference traffic loading is low. RAN4 already evaluated the performance for Rel-13 CRS-IM receiver under same network scenarios. Therefore, interference level, interference traffic loading, and interference models can be reused by Rel-13 CRS-IM interference condition. 
For interference profile, [10.45 4.6]dB for INR of interfering cell 1 and 2 with 20% resource utilization is used for performance evaluation as the starting point. Also, depending Tx and Rx antenna configurations, other INR levels and interference resource utilization could be considered by referring Chapter 6.3.2 in TR for CRS-IM [2].
· Proposal 2: Reuse interference profile, resource utilization, and models for Rel-13 CRS-IM test cases as the starting point

· [INR1, INR2] = [10.45 4.6]dB

· Resource utilization : 20%

The number of cancellation interference cells

The same as manner in Rel-13 CRS-IM feature, enhanced SU-MIMO receiver need to cancel CRS at least two aggressor cells. Re-13 CRS-IM performance requirements could be passed with 1-cell CRS-IC since the performance difference between 1-cell CRS-IC and 2-cell CRS-IC is very small under selected side condition. To prevent this ambiguity for performance requirements, side condition should be carefully selected. 
· Proposal 3: cancel CRS at least two aggressor cells for enhanced CRS-IM receiver
Receiver operation for 4 CRS AP

When interference cell is 4 CRS AP configuration, CRS-IM receiver can operate following two methods:

· Method 1: Cancel antenna port 0, 1, 2, and 3 

· Method 2: Cancel antenna port 0 and 1

Since resource for CRS antenna port 3 and 4 are small in comparison with CRS antenna port 0 and 1, the performance difference between Method 1 and Method 2 need to be evaluated under 4 Tx antenna scenarios and mixed 2 and 4 Tx antenna scenarios. If the performance difference is small, CRS-IC operation for 4 CRS AP should be UE implementation issue. Otherwise, RAN4 should define one CRS-IC operation method for 4 CRS AP considering receiver performance and complexity.
· Proposal 4: Need to evaluate performance for CRS-IC for 4 CRS AP with following methods

· Method 1: Cancel antenna port 0, 1, 2, and 3 

· Method 2: Cancel antenna port 0 and 1

Feasibility test scenarios

Considering with proposal 1~4, feasibility test scenarios for enhanced CRS-IM receiver performance could be considered as shown in Table 1 and Table 2 (the same as TDD).

· Proposal 5: evaluate enhanced CRS-IM performance based on Table 1 as the starting point
Table 1 Evaluation scenarios (FDD) for feasibility of enhanced CRS-IM performance
	Test number
	Test spec
	# Rx Antenna
	# Tx Antenna
[S I1 I2]
	Transmission mode
	Modulation order
	Fading channel
	Antenna configuration
	Resource Utilization

	#1
	8.2.1.4.1E
	2 Rx
	[4 4 4]
	TM4
	16QAM
	EVA5
	2X2 Low
	20%

	#2
	8.3.1.1G
	
	
	TM9
	16QAM
	EVA5
	2X2 Low
	20%

	#3
	8.2.1.4.1E
	
	[2 4 4]
	TM4
	16QAM
	EVA5
	2X2 Low
	20%

	#4
	8.3.1.1G
	
	
	TM9
	16QAM
	EVA5
	2X2 Low
	20%

	#5
	8.2.1.4.1E
	
	[4 2 2]
	TM4
	16QAM
	EVA5
	2X2 Low
	20%

	#6
	8.3.1.1G
	
	
	TM9
	16QAM
	EVA5
	2X2 Low
	20%

	#7
	8.2.1.4.1E
	4 Rx
	[4 4 4]
	TM4
	16QAM
	EVA5
	2X2 Low
	20%

	#8
	8.3.1.1G
	
	
	TM9
	16QAM
	EVA5
	2X2 Low
	20%

	#9
	8.2.1.4.1E
	
	[2 4 4]
	TM4
	16QAM
	EVA5
	2X2 Low
	20%

	#10
	8.3.1.1G
	
	
	TM9
	16QAM
	EVA5
	2X2 Low
	20%

	#11
	8.2.1.4.1E
	
	[4 2 2]
	TM4
	16QAM
	EVA5
	2X2 Low
	20%

	#12
	8.3.1.1G
	
	
	TM9
	16QAM
	EVA5
	2X2 Low
	20%

	#13
	8.2.1.4.1E
	
	[2 2 2]
	TM4
	16QAM
	EVA5
	2X2 Low
	20%

	#14
	8.3.1.1G
	
	
	TM9
	16QAM
	EVA5
	2X2 Low
	20%


Table 2 Interference condition for evaluation scenarios
	
	Serving cell
	Interfering cell 1
	Interfering cell 2

	Cell ID
	0
	1
	128

	Es/Noc
	
	10.45 dB
	4.6 dB


3 Conclusion 
In this contribution, we provide our views on evaluation scenarios and receiver operation for enhanced CRS-IM performance, and propose
· Proposal 1: Focus on the performance evaluation for enhanced CRS-IM with non-colliding CRS and homogeneous deployments as the same manner with Rel-13 CRS-IM

· Proposal 2: Reuse interference profile, resource utilization, and models for Rel-13 CRS-IM test cases as the starting point

· [INR1, INR2] = [10.45 4.6]dB

· Resource utilization : 20%

· Proposal 3: cancel CRS at least two aggressor cells for enhanced CRS-IM receiver
· Proposal 4: Need to evaluate performance for CRS-IC for 4 CRS AP with following methods

· Method 1: Cancel antenna port 0, 1, 2, and 3 

· Method 2: Cancel antenna port 0 and 1

· Proposal 5: evaluate enhanced CRS-IM performance based on Table 1 as the starting point
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