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1 Introduction
In RAN4 Ad hoc #4 2010-04 Xi’an meeting, a eDL-MIMO work plan was proposed in [1], and in RAN4 #57 Jacksonville meeting, the high priority configuration scenarios were suggested in a WF [2].
This contribution provides our view and suggestion of the test case for eDL-MIMO demodulation performance requirements. 
2 Test case setting
2.1 Test case setting discussion
In Rel. 10 eDL-MIMO, up to 8 layers SU-MIMO configuration can be supported for TM9. For MU-MIMO, up to 4 co-scheduled users, each user with maximal 2 layers and 4 layers in total, can be supported. There are a quite large number of configurations for all these scenarios. In the working assumptions suggested in [2], 2RX architecture (2x2, 4x2, 8x2) has higher priority, and more extensive configurations can be considered at a later stage. 
For the number of co-scheduled users of MU-MIMO configuration, we suggest a limit of 2 users at the first stage, to meet the time plan proposed in [1].
About the test parameter selection, our proposal is in the followings:
· 10 MHz channel bandwidth

· 2 CRS allocated

· CSI-RS configuration 4
· 5ms (5 sub-frame) CSI-RS periodicity, i.e., every 5 sub-frame have a CSI-RS sub-frame transmission.

· Normal cyclic prefix.

· Low and high antenna correlation for good coverage of test cases

· Low to middle UE mobility
· Throughput check points to ensure high throughput for high SNR (cell center) and good throughput for low SNR (cell edge)

· Without CA combination
For eDL-MIMO 2TX case, it will be similar as the DLBF in Rel-9, so no new performance requirements are necessary ([4]). Moreover, the MU-MIMO model of DLBF in Rel-9 can be reused, i.e., the precoding vector for the co-scheduled users are randomly choosed from the codebook.
Hence, for eDL-MIMO, we propose the following test scenarios: 
· 1-Layer SU-MIMO, 4x2, 8x2
· 2-Layer SU-MIMO, 4x2, 8x2

· 1-Layer MU-MIMO, 2 co-scheduled users, 4x2, 8x2

For stage 2 simulation test case, 4RX architecture might be considered, since 4RX-mounted wireless gateway or laptop PC is realistic for high throughput data service. From the point of view of eNB network deployment, 4TX eNB would have higher priority than 8TX eNB, so 4x4 SU/MU-MIMO configuration should be the stage 2 tests:
· 1-Layer SU-MIMO, 4x4

· 2-Layer SU-MIMO, 4x4

· 1-Layer MU-MIMO, 2 co-scheduled users, 4x4

· 2-Layer MU-MIMO, 2 co-scheduled users, 4x4

All of the remaining MIMO configurations  of TM9 may be further considered at a later stage. 
2.2 Baseline test cases
Table 2.2.1 1-Layer SU MIMO

	MIMO config.
	BW
	Mod. order
	Target rate
	Propagation channel
	Antenna config.
	UE category
	Reference channel(Ref. Annex)
	Verification point

	4x2 SU
	10 MHz
	QPSK
	1/3
	EPA5
	Low
	1-5
	R.1
	70%

	8x2 SU
	10 MHz
	16QAM
	1/2
	EPA5
	Low
	2-5
	R.5
	70%


Table 2.2.2 2-Layer SU MIMO

	MIMO config.
	BW
	Mod. order
	Target rate
	Propagation channel
	Antenna config.
	UE category
	Reference channel(Ref. Annex)
	Verification point

	4x2 SU
	10 MHz
	QPSK
	1/3
	EPA5
	Low
	1-5
	R.1
	70%

	8x2 SU
	10 MHz
	64QAM
	3/4
	EPA5
	Low
	2-5
	R.6
	70%


Table 2.2.3 1-Layer MU MIMO (2 users co-scheduled)

	MIMO config.
	BW
	Mod. order
	Target rate
	Propagation channel
	Antenna config.
	UE category
	Reference channel(Ref. Annex)
	Verification point

	4x2 MU
	10 MHz
	QPSK
	1/3
	EVA5
	Low
	1-5
	R.1
	30%

	4x2 MU
	10 MHz
	16QAM
	1/2
	ETU70
	High
	2-5
	R.2
	70%

	8x2 MU
	10 MHz
	QPSK
	1/3
	EPA5
	Low
	1-5
	R.4
	30%

	8x2 MU
	10 MHz
	16QAM
	1/2
	ETU70
	High
	2-5
	R.5
	70%


2.3 Stage 2 test cases
Table 2.3.1 1-Layer SU MIMO

	MIMO config.
	BW
	Mod. order
	Target rate
	Propagation channel
	Antenna config.
	UE category
	Reference channel(Ref. Annex)
	Verification point

	4x4 SU
	10 MHz
	QPSK
	1/3
	EPA5
	Low
	1-5
	R.1
	70%

	4x4 SU
	10 MHz
	16QAM
	1/2
	EPA5
	Low
	2-5
	R.2
	70%


Table 2.3.2 2-Layer SU MIMO

	MIMO config.
	BW
	Mod. order
	Target rate
	Propagation channel
	Antenna config.
	UE category
	Reference channel(Ref. Annex)
	Verification point

	4x4 SU
	10 MHz
	16QAM
	1/2
	EPA5
	Low
	2-5
	R.2
	70%

	4x4 SU
	10 MHz
	64QAM
	3/4
	EPA5
	Low
	2-5
	R.3
	70%


Table 2.3.3 1-Layer MU MIMO (2 users co-scheduled)

	MIMO config.
	BW
	Mod. order
	Target rate
	Propagation channel
	Antenna config.
	UE category
	Reference channel
	Verification point

	4x4 MU
	10 MHz
	QPSK
	1/3
	EPA5
	Low
	1-5
	R.1
	70%

	4x4 MU
	10 MHz
	16QAM
	1/2
	EPA5
	Low
	2-5
	R.2
	70%


Table 2.3.4 2-Layer MU MIMO (2 users co-scheduled)
	MIMO config.
	BW
	Mod. order
	Target rate
	Propagation channel
	Antenna config.
	UE category
	Reference channel
	Verification point

	4x4 MU
	10 MHz
	16QAM
	1/2
	EPA5
	Low
	2-5
	R.2
	70%

	4x4 MU
	10 MHz
	64QAM
	3/4
	EPA5
	Low
	2-5
	R.3
	70%


3 Conclusion

This contribution proposes the baseline PDSCH eDL-MIMO test scenarios for TM9 demodulation performance requirements. Tests covering 4 Rx antenna scenarios are also proposed and should be considered at a later stage.
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Annex A
A.1
Reference Measurement Channels
Table A.1-1: Fixed Reference Channel for 4Tx eDL-ML (two DL TX for CRS)
	Parameter
	
	Value

	Reference channel
	
	R.1
	R.2
	R.3

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50
	50
	50

	Allocated subframes per   Radio Frame
	
	10
	10
	10

	CSI-RS periodic
	ms
	5
	5
	5

	Modulation
	
	QPSK
	16QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/2
	3/4

	Information Bit Payload
	
	
	
	

	     For Sub-Frames 1, 2, 3, 4, 6, 7, 8, 9
	Bits
	3624
	11448
	27376

	     For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	     For Sub-Frame 0
	Bits
	3624
	11448
	25456

	Number of Code Blocks per Sub-Frame
(see Note 5)
	
	
	
	

	     For Sub-Frames 1, 2, 3, 4, 6, 7, 8, 9
	
	1
	2
	5

	     For Sub-Frame 5
	
	n/a
	n/a
	n/a

	     For Sub-Frame 0
	
	1
	2
	5

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	     For Sub-Frames 1, 2, 3, 4, 6, 7, 8, 9 
	Bits
	12000
	24000
	36000

	     For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	     For Sub-Frame 0
	Bits
	10856
	21712
	32568

	Max. Throughput averaged over 1 frame
	Mbps
	3.2616
	10.3032
	24.4464

	UE Category
	
	1-5
	2-5
	2-5

	Note 1:   2 symbols allocated to PDCCH.
Note 2:   Reference signal, synchronization signals and PBCH allocated as per TS 36.211  
Note 3:   2 CRS allocated
Note 4:   CSI-RS configuration 4, periodicity is 5 subframe, located at subframe 0 and subframe 5.

Note 5:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


Table A.1-2: Fixed Reference Channel for 8Tx eDL-ML (two DL TX for CRS)
	Parameter
	
	Value

	Reference channel
	
	R.4
	R.4
	R.6

	Channel bandwidth
	MHz
	10
	10
	10

	Allocated resource blocks
	
	50
	50
	50

	Allocated subframes per   Radio Frame
	
	10
	10
	10

	CSI-RS periodic
	ms
	5
	5
	5

	Modulation
	
	QPSK
	16QAM
	64QAM

	Target Coding Rate
	
	1/3
	1/2
	3/4

	Information Bit Payload
	
	
	
	

	     For Sub-Frames 1, 2, 3, 4, 6, 7, 8, 9
	Bits
	3624
	11448
	27376

	     For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	     For Sub-Frame 0
	Bits
	3624
	9912
	22920

	Number of Code Blocks per Sub-Frame
(see Note 5)
	
	
	
	

	     For Sub-Frames 1, 2, 3, 4, 6, 7, 8, 9
	
	1
	2
	5

	     For Sub-Frame 5
	
	n/a
	n/a
	n/a

	     For Sub-Frame 0
	
	1
	2
	5

	Binary Channel Bits Per Sub-Frame
	
	
	
	

	     For Sub-Frames 1, 2, 3, 4, 6, 7, 8, 9 
	Bits
	12000
	24000
	36000

	     For Sub-Frame 5
	Bits
	n/a
	n/a
	n/a

	     For Sub-Frame 0
	Bits
	10456
	20912
	31368

	Max. Throughput averaged over 1 frame
	Mbps
	3.2616
	10.1496
	24.1928

	UE Category
	
	1-5
	2-5
	2-5

	Note 1:   2 symbols allocated to PDCCH.
Note 2:   Reference signal, synchronization signals and PBCH allocated as per TS 36.211  
Note 3:   2 CRS allocated

Note 4:   CSI-RS configuration 4, periodicity is 5 subframe, located at subframe 0 and subframe 5.

Note 5:   If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
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