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1   Background
In last meeting, for semi-open loop performance requirements, there were some agreements captured in [1]:
· PDSCH demodulation test cases for semi-open MIMO transmission
· 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 will discuss the corresponding requirements.
2   Discussion

For DMRS-based semi-open-loop transmission, it is a diversity-based transmission scheme aided by partial reporting of PMI (precoding matrix indication) for 1- and 2-layer transmission. The partial PMI reporting enables the base station to perform diversity operation combined with wideband/long-term beamforming. Compared to a typical DMRS-based precoding, this transmission scheme tends to be more robust for high-speed UEs and against inter-cell interference [2].
According to RAN1 discussions, the following aspects are agreed:
· Support both CLASS A and CLASS B with K≥1 CSI-RS resources for the eMIMO-Type of semi-open-loop

· For dual-stage codebook, 

· RI, i1 and CQI reporting is supported for {CLASS A} and {CLASS B with K=1 and 8Tx/alternate 4Tx codebooks} 

· CRI, RI, i1 and CQI reporting is supported for CLASS B with K>1

· For single-stage codebook with 2 and 4 ports (CLASS B with K>1), CRI, RI and CQI are reported
· For single-stage codebook with 2 and 4 ports (CLASS B with K=1), RI and CQI are reported
· Support RE level transmitter operation on PDSCH for both CSI reporting and PDSCH transmission
· Denote the modulation symbol index as i, RE-level PDSCH processing for semi-open-loop MIMO is based on DMRS ports 7/8

·  Rank-1: Tx diversity
· 
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· Rank-2:  co-phasing cycling
· 
[image: image2.wmf],

)

(

)

(

1

1

)

(

)

(

1

)

0

(

8

)

7

(

ú

ú

û

ù

ê

ê

ë

é

ú

û

ù

ê

ë

é

-

=

ú

ú

û

ù

ê

ê

ë

é

i

x

i

x

i

y

i

y

)

(

n

n

)

(

j

j

[image: image3.wmf]2

/

)

2

,

mod(

i

j

n

e

p

j

=


· For the purpose of CSI feedback, UE assumes the following beamforming on port 7/8 (to N CSI-RS ports) 

· Dual-stage codebook:  W(j)= W1W2(j) 

· W1: 
 wideband i1 (e.g. grid of beams) of rank-2 

· 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 precoding matrix of index k 
· NOTE: j denotes PRB pair index
· For the purpose of CSI derivation, the UE assumes Option 1 with a single DMRS beam semi-statically configured by codebook subset restriction

· The single DMRS beam, which is the same for both ports 7&8, is indicated in the i2 field of codebook subset restriction 

· Option 1:

· Rank-1: SFBC only + fixed beam selection

· Rank-2: Fixed beam selection
According to RAN1 agreements, there are both demodulation and CSI affects. In last meeting, it is agreed to introduce demodulation test cases, while no agreements for CSI part.
For CSI feedback, there are two beamforming on CSI-RS port:

· For dual-stage codebook, 

· RI, i1 and CQI reporting is supported for {CLASS A} and {CLASS B with K=1 and 8Tx/alternate 4Tx codebooks} 

· CRI, RI, i1 and CQI reporting is supported for CLASS B with K>1

· For single-stage codebook with 2 and 4 ports (CLASS B with K>1), CRI, RI and CQI are reported

· For single-stage codebook with 2 and 4 ports (CLASS B with K=1), RI and CQI are reported

Actually, for legacy transmissions, CRI, RI, i1 and CQI reporting have already covered. The difference is mainly the new transmission scheme. So only demodulation tests can provide enough test coverage with some considerations on the test parameters.
Proposal 1: Only define demodulation tests for semi-open-loop MIMO transmissions.
Beamforming model
For beamforming model, if we do not define the corresponding CSI tests, follow PMI for W1 can be considered to provide good test coverage. 
· Dual-stage codebook:  W(j)= W1W2(j) 

· W1: wideband i1 (e.g. grid of beams) of rank-2
· Rank-1 : SFBC only + fixed beam selection

· Rank-2 : fixed beam selection
Proposal 2: Use follow PMI i1 as the beamforming model.
The detailed test parameters are listed in Table 1.

Table 1: Proposed test parameters
	parameter
	Unit
	Test 1
	Test 2

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

	
	(
	dB
	-3
	-3

	semiolEnabled
	
	TRUE

	Cell-specific reference signals
	
	Antenna ports 0,1,2,3

	Propagation channel 
	
	EVA70
	EVA70

	Correlation and antenna configuration
	
	XP High (4 x 2)
	XP Low (4 x 2)

	Beamforming model
	
	Annex B.4.3
	Annex B.4.3

	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

	CodeBookSubsetRestriction bitmap
	
	0x0000 0000 0000

FFFF 0000 00FF
	0x0000 0000 FFFF 0000 0000 FF00
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N

at antenna port
	dBm/15kHz
	-98
	-98

	Symbols for unused PRBs
	
	OCNG (Note 3)
	OCNG (Note 3)

	Number of allocated resource blocks (Note2)
	PRB
	50
	50

	Rank of PDSCH transmission 
	
	1
	2

	Simultaneous transmission
	
	No
	No

	PDSCH transmission mode
	
	9
	9

	Numer of MBSFN subframes
	Subframes
	NA
	NA

	Note 1:
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Note 2:
The modulated and either SFBC or co-phasing cycling coded symbols of the signal under test are mapped to both antenna port 7 and 8.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.


3   Conclusions
In this contribution, we discuss DMRS based semi-open-loop performance requirements for eFD-MIMO and propose
Proposal 1: Only define demodulation tests for semi-open-loop MIMO transmissions.
Proposal 2: Use follow PMI i1 as the beamforming model.
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