3GPP TSG-RAN WG4 #60bis
R4-115239
 October 10th – October 14th, 2011, Zhuhai, China
Agenda item:
6.4.1
Source: 
Qualcomm Incorporated
Title: 
CSI-RS rate matching test for non TM9 capable UEs
Document for:
Discussion
1. Introduction
In [1] the eDL-MIMO feature group ‘Rate matching for CSI-RS and PDSCH muting’ has been defined as mandatory for all Rel-10 UE categories both for FDD and TDD. This implies that rate matching for CSI-RS is mandatory even for UEs that do not support TM9. On the other side the feature groups ‘TM9 with up to 4Tx’ and ‘TM9 with up to 8Tx’ are mandatory with FGI. Hence, as long as the FGI bits is not set to true, it cannot be expected that TM9 is implemented in all UEs. 
In the currently defined tests the rate matching functionality for CSI-RS is only tested together with TM9 [2]. This implies that as long as TM9 is not implemented in an UE, also CSI-RS rate matching is not verified for those UEs. Consequently, such UEs without TM9 support could not be scheduled in a real network in subframes with CSI-RS, since it is not verified that rate matching works properly. Such a restriction in scheduling may have impact on network capacity in particular in TDD networks that support 8Tx antennas. In order to avoid such impact we propose to introduce a CSI-RS rate matching test for non TM9 capable UEs. Such a test ensures that CSI-RS rate matching works properly in all UEs with and without TM9 support.
A first version of such a test was already proposed in [3]. In this contribution we provide an alternative and simplified proposal for a CSI-RS rate matching test.
2. Discussion
In [1] the eDL-MIMO feature group ‘Rate matching for CSI-RS and PDSCH muting’ has been defined as mandatory for all Rel-10 UE categories in order to avoid significant performance degradation if PDSCH is transmitted on the same  resource elements as CSI-RS. This implies that rate matching/PDSCH muting is mandatory for UEs that do not support TM9, i.e. for all transmission modes TM1 – TM8. 
If a UE does not apply CSI-RS rate matching correctly, then the input to the Turbo decoder is unreliable or incorrect. Therefore a CRC failure occurs if the error correction capabilities of the Turbo decoder are exceeded. This is the case if the number of  wrong bits at decoder input exceeds ((df-1)/2( assuming a bounded minimum distance decoder, where df is the free distance of the Turbo code. For example, df is limited by 38 for low to medium transport block sizes [4]. If the number of unreliable/incorrect bits at decoder input exceeds df significantly, then decoding errors also occur for advanced decoders. This means that no high throughput can be achieved at an arbitrarily high SNR. This property is exploited in the definition of the test cases. 
2.1. CSI-RS rate matching test case for FDD

The proposed parameter settings for FDD are given in Table 1 and Table 2.

Table 1: Test Parameters for single antenna port (FDD)  
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	Modulation
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Table 2: Minimum performance for single antenna port (FDD) 
	Test 
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput
	SNR (dB)
	

	1
	10 MHz
	Table 7
	OP.1 FDD
	AWGN
	1x2 Low
	95%
	10
	1-8


For the FDD CSI-RS configuration the same parameters can be re-used as defined for the TM9 performance requirements in [2]. They are repeated in Table 3. 

Table 3: CSI-RS configuration (FDD)
	Parameter
	Unit
	Configuration

	CSI reference signals
	
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	Subframes
	5 / 2

	CSI reference signal configuration
	
	0

	Zero-power CSI-RS configuration

ICSI-RS /  ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	3 /

0001000000000000


2.2. CSI-RS rate matching test case for TDD

The proposed parameter settings for TDD are given in Table 4 and Table 5.

Table 4: Test Parameters for single antenna port (TDD)
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	0 (Note 1)
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	dBm/15kHz
	-98

	Modulation
	
	QPSK

	ACK/NACK feedback mode
	
	Multiplexing

	Note 1:
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Table 5: Minimum performance for single antenna port (TDD)
	Test 
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput
	SNR (dB)
	

	1
	10 MHz
	Table 8
	OP.1 TDD
	AWGN
	1x2 Low
	95%
	10
	1-8


For the TDD CSI-RS configuration the same parameters can be re-used as defined for the TM9 performance requirements in [2]. They are repeated in Table 6. 

Table 6: CSI-RS configuration (TDD)
	Parameter
	Unit
	Configuration

	CSI reference signals
	
	Antenna ports 15,…,18

	CSI-RS periodicity and subframe offset          TCSI-RS / ICSI-RS
	Subframes
	5 / 4

	CSI reference signal configuration
	
	3

	Zero-power CSI-RS configuration

ICSI-RS /  ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	4 /

0010000000000000


3. Conclusion 
Since it cannot be expected that TM9 is implemented in all UEs before the FGI bit for the TM9 feature group is set to true, a separate CSI-RS rate matching test ensures that this feature can be tested for all Rel-10 UEs independent on the implementation of TM9. We therefore suggest to adopt this test as proposed in this contribution in TS 36.101.

4. Appendix: Fixed Reference Channels

Table 7: Fixed Reference Channels QPSK R = 1/3 (FDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Allocated subframes per Radio Frame
	
	2

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload
	
	

	For Sub-Frames 2,3
	Bits
	4392

	For Sub-Frame 0,1,4,5,6,7,8,9
	Bits
	n/a

	Number of Code Blocks per Sub-Frame
	
	

	For Sub-Frames 2,3
	
	1

	For Sub-Frame 0,1,4,5,6,7,8,9
	
	n/a

	Binary Channel Bits Per Sub-Frame
	
	

	For Sub-Frames 2,3
	Bits
	13400

	For Sub-Frame 0,1,4,5,6,7,8,9
	Bits
	n/a

	Max. Throughput averaged over 1 frame
	Mbps
	0.8784

	UE Category
	
	1-8

	Note: 2 symbols allocated to PDCCH for 10 MHz


Table 8: Fixed Reference Channels QPSK R = 1/3 (TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	10

	Allocated resource blocks
	
	50

	Uplink-Downlink Configuration
	
	1

	Allocated subframes per Radio Frame
	
	2

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	Information Bit Payload
	
	

	For Sub-Frames 4,9
	Bits
	4392

	For Sub-Frames 0,1,2,3,5,6,7,8
	Bits
	n/a

	Number of Code Blocks per Sub-Frame
	
	

	For Sub-Frames 4,9
	
	1

	For Sub-Frames 0,1,2,3,5,6,7,8
	
	n/a

	Binary Channel Bits Per Sub-Frame
	
	

	For Sub-Frame 4,9

	Bits
	13000

	For Sub-Frame 0,1,2,3,5,6,7,8
	Bits
	n/a

	Max. Throughput averaged over 1 frame
	Mbps
	0.8784

	UE Category
	
	1-8

	Note: 2 symbols allocated to PDCCH for 10 MHz
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