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1. Introduction
In this contribution we share our view on the test cases for single antenna (TM 1) and dual layer performance (TM 3 and TM 4) for carrier aggregation.
2. Discussion
In [1] the way forward for demodulation requirements for downlink CA has been agreed. The focus is on TM 1 for single layer transmission and on TM 3 and/or TM 4 for dual layer transmission. This decision has been made to extend the Rel-8 test cases for single carrier operation towards Rel-10 for multiple carriers.
The Rel-8 test cases for PDSCH with open and closed loop spatial multiplexing include both two as well as four antenna ports. In order to support these configurations also in initial deployments applying carrier aggregation, we propose to extend these Rel-8 test cases towards  multiple carriers and include both TM 3 and TM 4 for both two and four antenna ports. 

Additionally, these test cases should also cover potential soft buffer limitations for carrier aggregation. Therefore we propose to define test cases for modulation and coding schemes that exceed the soft buffer size of UE categories 3 and 4. For 2x10 MHz a test case applying 64QAM with coding rate R = 1/2 like FRC R.36 should be included in the demodulation requirements. For 2x20 MHz bandwidth 16QAM a FRC like R.30 already exceeds the soft buffer limitation.
3. Test Cases for CA Demodulation Requirements
The test case for SIMO transmission (TM 1) has already been agreed in [1]. Additionally, we propose to adopt the following scenarios for TM 3 and TM 4 according to the discussion above:

Table 1 – Proposed test cases for TM 3 (Open loop spatial multiplexing)
	Test
	Channel BW
	MCS
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	Applicable UE categories/capabilities

	
	
	
	
	
	Fraction of Maximum Throughput
	SNR (dB)
	UE Cat
	MIMO
capability
(1)
	CA
capability
(2)

	
	
	
	
	
	
	
	
	
	

	1
	2x10 MHz
	16QAM-1/2
	[EVA70]
	2x2 Low
	70 %
	TBD
	3-8
	2 or 4 layers
	xA-yA, [xB], or xC

	1
	2x10 MHz
	64QAM-1/2
	[EVA70]
	4x2 Low
	70 %
	TBD
	3-8
	2 or 4 layers
	xA-yA, [xB], or xC

	2
	2x20 MHz
	16QAM-1/2
	[EVA70]
	2x2 Low
	70 %
	TBD
	3-8
	2 or 4 layers
	xA-yA, or xC

	2
	2x20 MHz
	16QAM-1/2
	[EVA70]
	4x2 Low
	70 %
	TBD
	3-8
	2 or 4 layers
	xA-yA, or xC

	(1) signaled per band for UE categories 6-8     (2) x=band1, y=band2


Table 2 – Proposed test cases for TM 4 (Multi-Layer Spatial Multiplexing)
	Test
	Channel BW
	MCS
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	Applicable UE categories/capabilities

	
	
	
	
	
	Fraction of Maximum Throughput
	SNR (dB)
	UE Cat
	MIMO
capability
(1)
	CA
capability
(2)

	
	
	
	
	
	
	
	
	
	

	1
	2x10 MHz
	16QAM-1/2
	EVA5
	2x2 Low
	70 %
	TBD
	3-8
	2 or 4 layers
	xA-yA, [xB], or xC

	1
	2x10 MHz
	64QAM-1/2
	EVA5
	4x2 Low
	70 %
	TBD
	3-8
	2 or 4 layers
	xA-yA, [xB], or xC

	2
	2x20 MHz
	16QAM-1/2
	EVA5
	2x2 Low
	70 %
	TBD
	3-8
	2 or 4 layers
	xA-yA, or xC

	2
	2x20 MHz
	16QAM-1/2
	EVA5
	4x2 Low
	70 %
	TBD
	3-8
	2 or 4 layers
	xA-yA, or xC

	(1) signaled per band for UE categories 6-8     (2) x=band1, y=band2


4. Conclusions

In this contribution we shared our view on the test cases carrier aggregation that should be initially defined. In particular, we propose:

· Proposal 1: The CA demod test cases for dual layer performance should cover both transmission modes TM 3 and TM 4.

· Proposal 2: The dual layer test cases should include both two and four Tx antenna ports. 
· Proposal 3: Test cases applying MCS exceeding the soft buffer size of UE categories 3 and 4 should be defined. For 2x10 MHz a test case for 64QAM with coding rate R = ½ should be included.
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