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1 Introduction

In RAN#71, the work item “Enhancements on Full-Dimension (FD) MIMO for LTE” was approved in [1] which aims to specify the enhancements identified for utilizing both elevation and azimuth domains with 1D and 2D port layouts with cross-poles at eNBs. 

	· Introduce both Rank1 and rank2 test cases

· FFS for :Beam-forming modeling

· Option 1: Using Random Beam-forming model

· Other options not excluded

· Fading channel: EVA70Hz


In this contribution, we discuss test case design for DMRS based on semi-open-loop MIMO transmission.
2 Discussion
2.1 Test case design

In Rel-14 eFD-MIMO WI, in order to achieve robust transmission performance for medium/high mobility UEs, DMRS based on semi-open-loop transmission scheme under TM9/TM10 modes was introduced. 
PDSCH transmission was based on DMRS ports 7,8, as  SFBC based on rank1 transmission and co-phasing cycling rank2 transmission supported:
· Rank-1: Tx diversity
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· Rank-2:  co-phasing cycling
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Test parameters

As agreed in last RAN4 meeting, both Rank1 and rank2 PDSCH demodulation test cases will be introduced for semi-open transmission. In order to cover more scenarios, 1 test can be introduced under 2Tx and another one can be introduced under 4Tx cases. 

Propsoal1: Introduce Rank1 and Rank2 test cases with following parameters:

	Test number
	Bandwidth
	MCS
	Propa-

gation condition
	Correlation matrix and antenna config.

	
	
	
	
	

	1 (Rank1）
	10 MHz
	QPSK 1/3
	EVA70
	2x2 Medium

	2 (Rank2)
	10 MHz
	16QAM 1/2
	EVA70
	4x2 Low


For other detailed test parameters i.e. ZP/NZP CSI-RS configuration, we can reuse existing test configurations from DMRS demodulation test cases as much as possible.
For transmit diversity in semi-open-loop, due to orphan REs in CSI-RS and DMRS symbols, below rate matching around orphan REs agreed in RAN1:
· SFBC RE pairs are within the same PRB.

· An orphan RE for antenna port p is identified by the UE as an RE for which the following condition cannot be satisfied:

· the complex-valued symbols y(p)(i) and y(p)(i+1), where i is an even number, can be mapped to resource elements (k,l) and (k+n,l) in the same OFDM symbol with n<3

· k starts from 0 at the lowest subcarrier of the PRB

· PDSCH transmission is rate matched around orphan RE
Taking existing TM9 single layer transmission, NZP/ZP CSI-RS configurations as example, such PDSCH rate-matching can be assumed for each SF.
· NZP-CSI-RS configurations: 
	CSI-RS periodicity and subframe offset
TCSI-RS / ∆CSI-RS 
	Subframes
	5 / 2

	CSI reference signal configuration
	
	0

	CSI-RS ports
	
	15,16,17,18


· For AP-ZP-CSI-RS configuration: 
	Zero-power CSI-RS configuration

ICSI-RS.
	ZeroPowerCSI-RS bitmap

	3
	0001000000000000
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Proposal 2: Following above analysis, a detailed test configurations were given in table below:
	parameter
	Unit
	Test 1 (rank1)
	Test (rank2)

	Downlink power allocation
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	dB
	0
	0
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	dB
	0 (Note 1)
	0 (Note 1)

	
	(
	dB
	-3
	-3

	Beamforming model
	
	TBD
	TBD

	Correlation and antenna configuration
	
	2*2 Medium
	4*2 Low

	Propagation channel
	
	EVA 70
	EVA 70

	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
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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


Beam-forming model:
Regarding beam-forming model, such agreements were reached in RAN1 for CSI calculation assumption, If the CQI reporting is configured to be based on the Single-stage codebook: W(j) 

· 2 CSI-RS ports:  identify matrix (i.e. no PMI feedback)

· 4 CSI-ports:  Per-PRB-pair cycling of W(j), where W(j) = Ck, k=mod(j,4)+12, Ck denotes the rank-2 pre-coding matrix of index k 
In order to simplify test case, we prefer using same precoding matrix following RAN1 CSI calculation assumption for Semi-open Transmission under single stage codebook with PMI feedback during test.
Proposal 3: Using fixed precoding matrix following CSI calculation assumption as defined in RAN1 spec without PMI feedback during test:

- 
For 2 antenna ports {15, 16}, the precoding matrix corresponding to codebook index 0 in Table 6.3.4.2.3-1 of 36.101 with 
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-
For 4 antenna ports
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 is the precoder index given by
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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 
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2.2 Initial simulation results
Following above simulation cases and simulation assumption, initial simulation results were in figure 1(rank1) and figure 2 (rank2).

[image: image16]
Figure 1: Absolute TP under Rank1 QPSK 1/3 with 2Tx


[image: image17]
Figure 2: Absolute TP under Rank2 16QAM 1/2 with Rank2
3 Conclusion

In this contribution, we discuss test case design for DMRS based on semi-open-loop MIMO transmission.
Such proposals were given:
Propsoal1: Introduce Rank1 and Rank2 test cases with following parameters:

	Test number
	Bandwidth
	MCS
	Propa-

gation condition
	Correlation matrix and antenna config.

	
	
	
	
	

	1 (Rank1）
	10 MHz
	QPSK 1/3
	EVA70
	2x2 Medium

	2 (Rank2)
	10 MHz
	16QAM 1/2
	EVA70
	4x2 Low


Proposal 2: Following above analysis, detailed test configurations were given in section 2.
Proposal 3: Using fixed precoding matrix following CSI calculation assumption as defined in RAN1 spec without PMI feedback during test:

- 
For 2 antenna ports {15, 16}, the precoding matrix corresponding to codebook index 0 in Table 6.3.4.2.3-1 of 36.101 with 
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-
For 4 antenna ports
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