3GPP TSG-RAN WG4 Meeting #57AH 
R4-110259
Austin, TX, USA, 17 – 21 January, 2011
Agenda item:
4.2.6
Source: 
Samsung
Title: 
Further consideration on CA downlink UE demodulation test
Document for:
Discussion
1
Introduction
During the last RAN5 #57 meeting, the UE demodulation requirements for carrier aggregation were discussed, mainly focusing on the guideline. After the discussion, some consensus has been reached and one way forward [1] has been agreed. It is also agreed to further discuss the detailed issues, e.g. test case design in this meeting. In this contribution, we provide our further views on the following issues:
· Test case(s) for the single antenna port transmission in TM1

· Test case(s) for the dual-layer transmission

· Test case(s) for the sustained data rates

· Verification of the UE’s peak capability with 2 component carriers

2
Test case(s) selection for TM1 and dual-layer transmission
As discussed in RAN4 #2010-ad hoc4 and #57 meeting, building block approach of reusing existing Rel-8/9 requirements is adopted for multi-carrier testing. And it is FFS which existing test case(s) are selected for multi-carrier testing. 
First of all, we provide our consideration on the test cases down-selection.
Proposal 1: Considering only 10MHz system bandwidth is supported in all LTE frequency bands, it is proposed to select the test case with 10MHz as a starting point. Test cases of other combinations e.g. 20MHz+ 20MHz could be considered later if it is necessary for some specific band combinations.
Proposed 2: To minimize the test case number for multi-carrier testing, it is proposed to select one test case per single antenna port transmission and dual-layer transmission to verify UE’s correct implementation. The remaining test cases will be retained as single carrier test.
Proposed 3: To ensure relative high throughput performance, it is proposed to select the test case with 70% fraction of maximum throughput as the test point.
Proposed 4: It is proposed to apply the same set of test scenarios for both FDD and TDD, at least for CRS test cases. It is FFS to add additional DRS and/or DM-RS test case for TDD multiple carrier testing.

Considering the above proposals, the available existing Rel-8/9 test cases candidates for TM1 and dual-layer transmission have been listed below:

Candidates for the single antenna port transmission in TM1
Table 1: candidates for the single antenna port transmission in TM1
	Test number
	Bandwidth 
	Reference Channel
	MCS
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	1
	10 MHz
	R.2 FDD
	QPSK
	EVA5
	1x2 Low
	70
	-1.0

	2
	10 MHz
	R.2 FDD
	QPSK
	ETU70
	1x2 Low
	70
	-0.4

	3
	10 MHz
	R.2 FDD
	QPSK
	ETU300
	1x2 Low
	70
	0.0

	4
	10 MHz
	R.2 FDD
	QPSK
	HST
	1x2 Low
	70
	-2.4

	6
	10 MHz
	R.3 FDD
	16QAM
	EVA5
	1x2 Low
	70
	6.7

	8
	10 MHz
	R.3 FDD
	16QAM
	ETU300
	1x2 High
	70
	9.4

	11
	10 MHz
	R.7 FDD
	64QAM
	EVA5
	1x2 Low
	70
	17.7

	12
	10 MHz
	R.7 FDD
	64QAM
	ETU70
	1x2 Low
	70
	19.0

	13
	10 MHz
	R.7 FDD
	64QAM
	EVA5
	1x2 High
	70
	19.1


Candidates for the dual-layer transmission
Table 2: candidates for the dual-layer transmission
	
	Band-width 
	Reference Channel
	MCS
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	OL-SM
	10 MHz
	R.11 FDD
	16QAM
	EVA70
	2x2 Low
	70
	13.0

	OL-SM
	10 MHz
	R.14 FDD
	16QAM
	EVA70
	4x2 Low
	70
	14.3

	CL-SM-MCW
	10 MHz
	R.11 FDD
	16QAM
	EVA5
	2x2 Low
	70
	12.9

	CL-SM-MCW
	10 MHz
	R.11 FDD
	16QAM
	ETU70
	2x2 Low
	70
	14.3

	CL-SM-MCW
	10 MHz
	R.14 FDD
	16QAM
	EVA5
	4x2 Low
	70
	10.5


Among the possible combinations, we kind of agree that high throughput scenarios could be considered firstly to ensure good demodulation performance in UE design [3]. But in our understanding, it is sufficient to verify UE’s peak capability through the sustained data test. It is also pointed out that the impact of possibly higher RX EVM might need to be addressed for test cases with high SNR [2]. Therefore, we think it is NOT necessary to especially consider the high MCS and coding rate test cases in demodulation test case design.

So, we slightly preferred to choose the existing test case with medium SNR test point, e.g. 5~15dB. Otherwise, it may need extra effort to discuss and identify the impact of possibly higher RX EVM. Based on this principle and also consider the good coverage of different channel model, we slightly prefer to choose below specific scenarios for Rel-10 multi-carrier testing.
Proposed test case for the single antenna port transmission in TM1
	Test number
	Bandwidth 
	Reference Channel
	MCS
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	6
	10 MHz
	R.3 FDD
	16QAM
	EVA5
	1x2 Low
	70
	6.7


Proposed test case for the dual-layer transmission

	
	Band-width 
	Reference Channel
	MCS
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)

	CL-SM-MCW
	10 MHz
	R.11 FDD
	16QAM
	ETU70
	2x2 Low
	70
	14.3


3

Test case(s) for the sustained data rates
The sustained data rate tests for multiple carrier testing could be carried out in a similar way as Rel-9 UE as suggested in [2].
· One test case is defined for each category UE except Cat 1, Cat 2 and Cat 5.

· The propagation model is AWGN.
And the test case for each category UE could be selected from the possible MIMO and CA combination suggested in [4].
Table 1: Possible MIMIO and CA combination

	UE category
	DL CA capability [#CCs/BW(MHz)]
	DL layers 
[max #layers]

	Category 3
	1/20 MHz
	2

	
	2/10+10 MHz
	2

	Category 4
	1/20 MHz
	2

	
	2/10+10 MHz
	2

	Category 6
	1/20MHz
	4

	
	2/10+10MHz
	4

	
	2/20+20MHz
	2

	
	2/10+20MHz
	4 (10MHz) 2(20MHz)

	Category 7
	1/20MHz
	4 

	
	2/10+10MHz
	4

	
	2/20+20MHz
	2

	
	2/10+20MHz
	4 (10MHz) 2(20MHz)

	Category 8
	[2/20+20MHz]
	[8]


It has been agreed that only symmetric bandwith is supported and up to 2 MIMO layers are considered in the test case design [1]. Therefore, the only choice for category 3, 4, 6, 7 UE will be:

Table 2: Suggested MIMO and CA combination
	UE category
	DL CA capability [#CCs/BW(MHz)]
	DL layers 
[max #layers]

	Category 3
	2/10+10MHz
	2

	Category 4
	2/10+10MHz
	2

	Category 6
	2/20+20MHz
	2

	Category 7
	2/20+20MHz
	2


For Cat 8 UE, the maximum data rate is only available with 20MHz+20MHz and 8 DL layers transmission, which is pre-cluded in the WF[1]. It is FFS how to design the test case for Cat 8 UE.

3
Conclusions
In this contribution, we provided further considerations on the selection of existing Rel-8/9 PDSCH test scenarios for multiple carrier testing.
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