3GPP TS G-RAN WG4 Meeting #84		R4-1708652
Berlin, Germany, 21 - 25 August, 2017

Source:	CATT
[bookmark: Source]Agenda item:	7.15.2.1
Title:	Demodulation performance for eFD-MIMO Semi-Open-Loop transmission
[bookmark: DocumentFor]Document for:	Discussion
Introduction
From last RAN4 meeting, RAN4 started the WI work of defining performance requirements of certain new features introduced in Rel-14 enhanced FD-MIMO [1].  And agreements were achieved for the demodulation evaluation on semi-open-loop transmission in the WF [2].  
· Test parameters for Rank1 test case
· 2*2 EVA[70Hz] with Medium correlation, QPSK 1/3 
· Test parameters for Rank2 test case
· 16QAM , EVA [70Hz] , ULA low correlation
· Option 1:  4*2 MIMO
· Option 2: 2*2 MIMO
· Precoding matrix
· Using precoding matrix following CSI calculation assumption as defined in RAN1 spec with single-stage codebook without PMI feedback during test
· 2Tx: 1/sqrt(2) [1 0;0 1];
· 4Tx: 
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[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK90][bookmark: OLE_LINK91]In this contribution, we provide simulation results based on the agreed simulation assumptions provided in [3]. The detailed simulation parameters are attached in the Annex.

Discussion
Two PDSCH demodulation test cases agreed for semi-open-loop transmission as summarized below:
	Test number
	Bandwidth
	MCS
	Propagation condition
	Correlation matrix and antenna config.

	
	
	
	
	

	1 (Rank1）
	10 MHz
	QPSK 1/3
	EVA [70Hz]
	2x2 Medium

	2 (Rank2)
	10 MHz
	16QAM 1/2
	EVA [70Hz]
	Option1:4x2 Low
Option2: 2x2 Low



Precoding matrix:
· 
For 2 antennas, the precoding matrix corresponding to codebook index 0 in Table 6.3.4.2.3-1 of 36.101 with  
· 

For 4 antennas, the precoding matrix for REs of jth PRB-pair according to , where  is the precoder index given by and denote precoder matrices corresponding to precoder indices 12,13,14 and 15, respectively, in Table 6.3.4.2.3-2 of  36.101 with 

Simulation assumptions
The simulation assumptions are given in table 1&2 below. Considering the design purpose of semi-open-loop MIMO transmission is to achieve robust performance for medium and high mobility UEs, so a much higher Doppler scenario should be evaluated as a more generic case for the transmission scheme. Here EVA200Hz is suggested as the typical RAN1 evaluation scenario of this transmission scheme with UE speed at about 120km/h. And the accuracy of PMI can be implicitly verified in a demodulation test case.

Table1 Main parameters for simulations
	parameter
	Unit
	Test 1 (rank1)
	Test (rank2)

	Downlink power allocation
	

	dB
	0
	0

	
	

	dB
	0 (Note 1)
	0 (Note 1)

	
	
	dB
	-3
	-3

	Beamforming model
	
	TBD
	TBD

	Correlation and antenna configuration
	
	2*2 Medium
	Option1: 4*2 Low
Option 2: 2*2 Low

	Propagation channel
	
	EVA [70Hz]/[200Hz]
	EVA [70Hz] /[200Hz]

	semiolEnabled
	
	Enable
	Enable

	Cell-specific reference signals
	
	0, 1
	0, 1

	CSI reference signals
	
	Antenna ports 15, …, 18
	Antenna ports 15, …, 18

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

	CSI reference signal configuration
	
	0
	0

	Zero-power CSI-RS configuration
ICSI-RS /
ZeroPowerCSI-RS bitmap 
	Subframes / bitmap
	3 /
0001000000000000
	3 /
0001000000000000

	
at antenna port
	dBm/15kHz
	-98
	-98

	Symbols for unused PRBs
	
	OCNG 
	OCNG 

	FRC
	
	QPSK 1/3, Rank1
	16QAM 1/2 Rank2

	Number of allocated resource blocks 
	PRB
	50
	50

	Simultaneous transmission
	
	No
	No

	PDSCH transmission mode
	
	9
	9

	Number of MBSFN subframes
	Subframes
	NA
	NA



Table2. FRC table for the single & multiple PMI test cases
	Paramter
	Unit
	Semi-OL transmission

	Reference channel
	　
	4 CSI-RS ports          2CRS ports                 QPSK 1/3 Rank1
	4 CSI-RS ports           2CRS ports            16QAM Rank2

	Duplex Mode
	　
	FDD
	FDD

	Channel bandwidth
	MHz
	10
	10

	Allocated resource blocks (Note 1)
	　
	50
	50

	Allocated subframes per Radio Frame 
	　
	9
	9

	Modulation
	　
	QPSK
	16QAM

	Target Coding Rate
	　
	1/3
	1/2

	Information Bit Payload
	　
	　
	　

	  For Sub-Frames (Non CSI-RS subframe)
	Bits
	3624 (MCS 4)
	11448 (MCS 13)

	  For Sub-Frames (CSI-RS subframe)
	Bits
	3624 (MCS 4)
	11448 (MCS 13)

	  For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	3624 (MCS 4)
	11448 (MCS 13)

	  For Sub-Frame 5
	Bits
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	2984 (MCS 4)
	9528 (MCS 13)

	Number of Code Blocks per Sub-Frame
	　
	　
	　

	  For Sub-Frames (Non CSI-RS subframe)
	　
	1
	2

	  For Sub-Frames (CSI-RS subframe)
	　
	1
	2

	  For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	1
	2

	  For Sub-Frame 5
	　
	N/A
	N/A

	  For Sub-Frame 0
	　
	1
	2

	Binary Channel Bits Per Sub-Frame
	　
	　
	　

	  For Sub-Frames (Non CSI-RS subframe)
	Bits
	12000
	24000

	  For Sub-Frames (CSI-RS subframe)
	Bits
	11600
	23200

	  For Sub-Frames (ZeroPowerCSI-RS subframe)
	Bits
	11600
	N/A

	  For Sub-Frame 5
	Bits
	N/A
	N/A

	  For Sub-Frame 0
	Bits
	9840
	19680

	Max. Throughput averaged over 1 frame
	Mbps
	3.1976
	10.1112

	UE Category
	　
	≥ 2
	≥ 2

	Note1:50 resource blocks are allocated in sub-frames 1, 2, 3, 4, 6, 7, 8, 9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0;



Simulation results 
Here we give our simulation results of the demodulation performance of medium (40km/h) and high (120km/h) mobility UEs.
 RANK1 2*2  EVA medium 
[image: ]

RANK2 EVA
· RANK2 EVA 2*2 Low
[image: ]


· RANK2 EVA 4*2 Low
[image: ]

Table 3.  SNR points  @ 70%  of  the maximum throughput (FDD)
	Test Case 
	EVA70Hz--SNR(dB)
	EVA200Hz--SNR(dB)

	RANK1 
	  EVA 2*2 medium
	0.71
	1.02

	
RANK2
	EVA 4*2 Low
	12.71
	13.62

	
	EVA 2*2 Low
	12.81
	13.82



Observation:  From our simulation results, the performance degradations for high Doppler test cases are less than 1dB.
Proposal 1:  Use EVA200Hz to specify the requirements for the semi-open-loop MIMO transmission to better align with the purpose of RAN1 design. 
Proposal 2: Specify the RANK2 test case with 4Tx MIMO Considering the different implementation and test coverage.

  Conclusion

Observation:  From our simulation results, the performance degradation for high Doppler test cases is less than 1dB.
Proposal 1:  Use EVA200Hz to specify the requirements for the semi-open-loop MIMO transmission to better align with the purpose of RAN1 design. 
Proposal 2: Specify the RANK2 test case with 4Tx MIMO Considering the different implementation and test coverage.
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