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1 Introduction

In the RAN#68 plenary meeting the new RAN4 WI “Interference mitigation for downlink control channels of LTE” was approved [1] (further denoted as CCIM WI). The general objective of the WI is to specify UE demodulation requirements for control channels with practical interference aware receivers that can be used for inter-cell interference cancellation and suppression. 
In this contribution we provide our views on the UE demodulation test cases to be considered in the scope of the DL Control channel IM WI.
2 Discussion

Similar to the previous RAN4 IS/IC receiver studies two general types of test cases can be introduced for the enhanced IS/IC control channel receivers: Performance gains and Robustness test cases.
Performance gains tests

The performance gain test cases are required to ensure enhanced IS/IC receiver gains in the target scenarios and need to be introduced based on the WID objectives. The tests should be introduced under CCIM receiver favourable conditions and allow testable difference between the target CCIM receiver and the baseline receiver. For instance, the LMMSE-IRC receivers should be compared against the LMMSE-MRC baseline receivers. The test cases for the E-LMMSE-IRC receivers should ensure sufficient gains vs LMMSE-IRC receivers.

Proposal #1:
Define performance gain test cases to ensure performance benefits of enhanced IS/IC DL control channel receivers.

Robustness test cases
The robustness test cases are usually introduced to verify that enhanced IS/IC receivers do not introduce any performance loss under certain conditions which are unfavourable for using IS/IC. Typically, such scenarios may exist in case non-linear IS/IC receivers are used as they might be rather sensitive to the channel estimation accuracy and sometimes might result in the reduced performance. The Control channel IM receivers are mainly based on the linear interference suppression LMMSE principles, which are not very sensitive to the potential inaccuracies. As shown in the companion paper [2] CCIM receives provide performance improvement in the majority of scenarios. Small performance loss may exist in case of extremely low interferer PDCCH region loading and such scenario can be considered as a corner case since the operating PDCCH SINR is extremely low. Therefore, we do not see appropriate scenarios for the introduction of the robustness test cases for the DL control channel receivers.
Proposal #2:
Do not introduce robustness test cases for enhanced IS/IC DL control channel receivers.

3 UE demodulation test cases

Below, we would like to share our views on the potential set of tests to be introduced in the scope of the DL Control channel IM WI. The full set of proposed test cases is provided in Table 1.
Table 1. Candidate control channel test cases
	#
	Control channel
	INR
	Network Type
	Duplexing
	CRS pattern
	Type

	1. 
	PDCCH / PCFICH
	High
	Synchronous
	FDD
	Colliding
	Gain

	2. 
	
	
	
	
	Non-Colliding
	Gain

	3. 
	
	
	
	TDD
	Colliding
	Gain

	4. 
	
	
	
	
	Non-Colliding
	Gain

	5. 
	
	
	Asynchronous
	FDD
	NA
	Gain

	6. 
	PHICH
	High
	Synchronous
	FDD
	Colliding
	Gain

	7. 
	
	
	
	
	Non-Colliding
	Gain

	8. 
	
	
	
	TDD
	Colliding
	Gain

	9. 
	
	
	
	
	Non-Colliding
	Gain

	10. 
	
	
	Asynchronous
	FDD
	NA
	Gain

	11. 
	EPDCCH
	High
	Synchronous
	FDD
	Non-Colliding
	Gain

	12. 
	
	
	
	TDD
	Non-Colliding
	Gain

	13. 
	
	
	Asynchronous
	FDD
	NA
	Gain


Proposal #3:
Agree on the general test case list in Table 1.

Following the approach suggested in [2], below we propose more detailed parameters for the PDCCH/PCFICH, PHICH and EPDCCH test cases.

Table 2. PDCCH/PCFICH test cases
	Test number
	BW
	AL
	INR
	Propagation Condition
	Antenna configuration
	CRS pattern
	NW type
	CRS assistant information
	FDD/TDD

	1
	10 MHz
	2 CCE
	High
	EPA5
	2 x 2 Low
	Colliding
	Sync
	With
	Both

	2
	10 MHz
	2 CCE
	High
	EPA5
	2 x 2 Low
	Non-colliding
	Sync
	With
	Both

	3
	10 MHz
	2 CCE
	High
	EVA70
	2 x 2 Low
	NA
	Async
	Without
	FDD


Table 3. PHICH test cases
	Test number
	BW
	Number UEs
	INR
	Propagation Condition
	Antenna configuration
	CRS pattern
	NW type
	CRS assistant information
	FDD/TDD

	1
	10 MHz
	3
	High
	EPA5
	2 x 2 Low
	Colliding
	Sync
	With
	Both

	2
	10 MHz
	3
	High
	EPA5
	2 x 2 Low
	Non-colliding
	Sync
	With
	Both

	3
	10 MHz
	3
	High
	EVA70
	2 x 2 Low
	NA
	Async
	Without
	FDD


Table 4. EPDCCH test cases
	Test number
	BW
	AL
	EPDCCH Type
	INR
	Propagation Condition
	Antenna configuration
	CRS pattern
	NW type
	CRS assistant information
	FDD/TDD

	1
	10 MHz
	2
	Localized
	High
	EPA5
	2 x 2 Low
	Non-colliding
	Sync
	With
	Both

	2
	10 MHz
	4
	Distributed
	High
	EVA70
	2 x 2 Low
	NA
	Async
	Without
	FDD


4 Conclusions

In this contributions we provided our views on the UE demodulation test cases to be considered in the scope of the DL Control channel IM WI. In summary, we make the following proposals:
Proposal #1:
Define performance gain test cases to ensure performance benefits of enhanced IS/IC DL control channel receivers.

Proposal #2:
Do not introduce robustness test cases for enhanced IS/IC DL control channel receivers.

Proposal #3:
Agree on the general test case list in Table 1.
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