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1
Introduction
Some initial considerations and proposals on UE demodulation verification for CA have been discussed in [1][2][3] during the last RAN4 AH#2010-04 meeting. The discussions mainly focusing on two main aspects and some initial agreements on extending the existing Rel-8 and 9 requirements were:
Verification of PDSCH performance

· Two testing categories: single-carrier and multi-carrier

· For multi-carrier testing, building block approach of reusing existing Rel-8/9 requirements will be adopted for some scenarios which are still yet to be selected
· For the remaining Rel-8/9 requirements, they will be tested as single-carrier tests

Verification of control channel performance

· As suggested by all three contribution [1][2][3], no additional scenarios from the existing Rel-9 requirements seem to be needed
In this contribution, we provide our further views on the selection of test scenarios for the multi-carrier verification and give a list of scenarios that should be considered for Rel-10.
2
Discussion
The intention of multi-carrier performance testing should be to verify UE’s capability performing parallel data demodulation. The existing Rel-8/9 performance requirements for PDSCH are defined in the following structure [4]:
8.2
Demodulation of PDSCH (cell-specific reference symbols)
· Single-antenna port performance
· 19 test scenarios with mixture of different fading channels, system bandwidths, MCS, and single PRB allocation
· Transmit diversity performance

· 4 test scenarios with mixture of 2Tx/4Tx and 1.4MHz/10MHz, MCS, and fading channels
· Open-look spatial multiplexing performance

· 2 test scenarios with mixture of 2Tx/4Tx and MCS

· Closed-loop spatial multiplexing performance

· 3 test scenarios for single-layer with mixture of 2Tx/4Tx, MCS, and fading channels

· 3 test scenarios for multi-layer with mixture of 2Tx/4Tx, MCS, and fading channels

8.3
Demodulation of PDSCH (user-specific reference symbols)

· Single-layer spatial multiplexing

· 4 test scenarios for port 5 performance verification

· 5 test scenarios for port 7 or 8 performance verification

· Dual-layer spatial multiplexing

· 2 test scenarios for port 7 and 8 performance verification

Considering only 10MHz system bandwidth is supported in all LTE frequency bands and most of Rel-8/9 requirements are defined for this bandwidth, it seems reasonable to select scenarios for multi-carrier testing from these as a starting point. Other down selection rules could be considered are:
· One test scenario per transmission mode would be ideal to verify UE’s correct implementation since all Rel-10 component carriers are at least backward compatible.
· High throughput scenarios should be considered to ensure good demodulation performance in UE design. That is, 64QAM tests should be first considered

· The final selection of scenarios should have a good range of different channel conditions

Note that, the original purpose of single-PRB tests was to verify the performance of channel estimation at channel bandwidth edge. Therefore, in our view they should be retained as single-carrier tests. Based on the above, we list below specific scenarios to be included for Rel-10 multi-carrier testing, at least for now.
Single-antenna port performance

Table 8.2.1.1.1-2: Minimum performance (FRC)

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	12
	10 MHz
	R.7 FDD
	OP.1 FDD 
	ETU70
	1x2 Low
	70
	19.0
	2-5


Transmit diversity performance

Table 8.2.1.2.1-2: Minimum performance Transmit Diversity (FRC)

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	6.8
	2-5


Open-look spatial multiplexing performance

Table 8.2.1.3.2-2: Minimum performance Large Delay CDD (FRC)
	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	R.14 FDD
	OP.1 FDD
	EVA70
	4x2 Low
	70
	14.3
	2-5


Closed-loop spatial multiplexing performance

Table 8.2.1.4.1-2: Minimum performance Single-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	EPA5
	2x2 High
	70
	-2.3
	1-5


Table 8.2.1.4.2-2: Minimum performance Multi-Layer Spatial Multiplexing (FRC)

	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	 R.35 FDD
	OP.1 FDD
	 EPA5
	2x2 Low
	70
	TBD
	2-5


These selected test scenarios are shown for FDD, the same set of test scenarios would apply for TDD as well. Furthermore, it would be ideal utilizing this opportunity to verify the new Rel-10 control channel features, cross-carrier scheduling and search space sharing, at the same time for these proposed tests to avoid having to define additional new tests. Similarly, multi-carrier testing for PDSCH demodulation with UE-RS is proposed as follows.

Single-layer spatial multiplexing (port 5 only)

Table 8.3.2.1-2: Minimum performance DRS (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	3
	10 MHz
64QAM 3/4
	R.27 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	17.0
	2-5


Single-layer spatial multiplexing (port 7 or 8 only)
Table 8.3.2.1-5: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC)
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	5
	10 MHz
64QAM 1/2
	R.34 TDD (Note 1)
	OP.1 TDD
	EPA5
	2x2 Low
	70
	TBD
	2-5


Dual-layer spatial multiplexing (port 7 and 8)

Table 8.3.2.2-2: Minimum performance for CDM-multiplexed DM RS (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	2
	10 MHz
16QAM 1/2
	R.32 TDD
	OP.1 TDD
	EPA5
	2x2 Medium
	70
	TBD
	2-5


3
Conclusions
In this contribution, we provided further considerations on the selection of existing Rel-8/9 PDSCH test scenarios for multi-carrier verification in CA and proposed 8 scenarios as the result in Section 2. For the remaining Rel-8/9 tests, they would be tested under the single-carrier verification.
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