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1 Introduction
Beginning RAN4 #72bis, the Rel-12 NAICS WI enters the performance part. The objectives as per the WID are

· Specify demodulation and CSI feedback performance requirements based on the signaling of interference parameters as specified in the core part of the work item, as well as on the assumed UE blind detection as agreed in RAN4. 

· Target a unified performance requirement for the above considered NAICS receivers, including requirement covering both DMRS and CRS
· Ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH, per PRB or PRB-pair based resource allocation for interference PDSCH, and/or lack of higher-layer signaling, in a wide range of typical network deployment conditions (including also 4Tx) for both CRS based and DM-RS based TMs.
In order to ensure that the substantial gains observed by NAICS receivers are brought to Rel-12 networks, RAN4 needs to ensure appropriate test case definitions. In an accompanying paper, we have provided our views on general considerations for the NAICS performance part. In this paper, we present some example test cases covering the following aspects:

· Enhanced Requirements: Demonstrate performance differentiation when agreed NAICS signalling is available and accurate at the UE.
· Fallback: Ensure no performance loss compared to Rel-11 MMSE-IRC when NAICS signalling is absent.
Similarly, it was established during the study and work item phases that NAICS gains are a varying function of the serving and interfering cell geometries, MCS, transmission modes etc. Therefore, UE demodulation requirements should
· Demonstrate performance differentiation of the advanced receiver in scenarios where NAICS gains are observed by RAN4 link level study.
· As a minimum requirement, ensure no performance loss compared to Rel-11 MMSE-IRC in scenarios where RAN4 does not observe NAICS gains.
2 General Considerations for UE Demodulation Test Cases
To define test cases for UE demodulation requirements for NAICS, we propose to re-use the test cases covered in the study and work item phases. In particular, we consider the following parameters:
· Interference Scenarios:
· Number of Interfering cells: Propose to consider two interfering cells, similar to the study / work item phase scenarios. However, note the WID description that “In the Rel-12 scope, the advanced receiver is assumed to be capable of processing up to 3 total layers (serving + interfering) and cancelling 1 interferer”. Performance requirements need to be consistent with this aspect in the WID. 
· Geometry: 
· Propose low geometry cases to test enhanced NAICS performance with low geometry being defined as UEs within 5th - 25th percentile of geometries
· Propose medium geometry test cases to ensure no loss compared to Rel-11 MMSE-IRC.
· Receiver Type: The WID states “target a unified performance requirement for the above considered NAICS receivers, including requirement covering both DMRS and CRS”. 

· We propose to define a unified performance requirement that is based on SLIC and R-ML receivers, considered with equal priority. 
· Channels: All cells use the EPA5 channel model.
3 Proposed UE Demodulation Test Cases
3.1 Test Case 1: TM4 Colliding CRS Dominant Interferer
· Key Features
· Dominant interferer uses TM4 with colliding CRS pattern
· Two SNR test points are proposed
· Low SINR regime to ensure performance gains
· Medium SINR regime to ensure no loss compared to Rel-11 MMSE-IRC
· MCS 5 & 14 are considered for the two interferers
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	5
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	{0:49}
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	EPA5
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3.2 Test Case 2: TM9 Colliding CRS Dominant Interferer

· Key Features
· Similar to test case 1, with TM9 serving and interfering cells.
· Two SNR test points are proposed
· Low SINR regime to ensure performance gains
· Medium SINR regime to ensure no loss compared to Rel-11 MMSE-IRC
· MCS 5 & 14 are considered for the two interferers
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3.3 Test Case 3: TM4 Non-Colliding CRS Dominant Interferer

· Key Features
· Similar to Test case 1, except that colliding / non-colliding CRS patterns are swapped between the two interferers
· The value of ρA is different for Cell 3 compared to test case 1. Please note that the PA subset signaled needs to indicate the correct ρA value as one of the elements.
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3.4 Test Case 4: Frequency selective interference: TM4
· Key Features
· Interferer allocations to two different UEs are considered
· Modulation schemes and transmission ranks are different for the two UEs
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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3.5 Test Case 5: Frequency selective interference: TM9
· Key Features
· Interferer allocations to two different UEs are considered
· Modulation schemes and transmission ranks are different for the two UEs
	Parameter
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4 Conclusions
In this paper, test cases for UE demodulation requirements for NAICS were proposed covering variations in a wide variety of aspects such as
· Low / Medium geometries to test enhanced performance as well as fallback operation.

· Modulation schemes

· Transmission rank

· Traffic to pilot power ratio
· Transmission modes

· Frequency selective interference: Multiple UEs scheduled

· Colliding/ Non-Colliding CRS patterns for dominant and non-dominant interferers

5 References

[1] RP-140519, “New work item proposal for network assistance interference cancellation and suppression for LTE”, RAN#63,  Fukuoka, Japan, March 3rd – March 6th, 2014.
[2] TR 36.866, “Study on Network-Assisted Interference Cancellation and Suppression (NAIC) for LTE”, 3GPP specifications detail.  
[3] R4-136977, “Summary of NAICS RAN4 Phase-1 Link Level Evaluations”, RAN4#69, San Francisco, CA, Nov 11th - Nov 15th, 2013.

PAGE  
5/5

