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1 Introduction

In the last RAN4#78bis meeting, WF including FD-MIMO new TM9 MU-MIMO test case was agreed as follows[1].
· Test applicability
· When new TM9 MU-MIMO test is introduced, Rel-13 UE that supports enhanced DM-RS is required to fulfill only Rel-13 TM9 MU-MIMO test. Legacy TM9 MU-MIMO test is not applicable to this UE.
· DMRS configuration for target  UE
· Option1: dynamic changed between port {7,8,11,13} with nSCID= 0,OCC =4
· Option2:  fixed as port 7, nSCID=0, OCC=4
· Option 3: fixed as port 11, nSCID=0, OCC=4
· Number of interference port
· Option1: 1 port  with nSCID= 0,OCC =4 (as baseline)
· Companies are encouraged to bring analysis and results in next meeting to check whether such test set-up can discriminate UE behaviour between OCC4 and OCC2 operation.
· Interference port selection
· Option 1: randomized Interference port between port{7,8,11,13} except which used by input signal (target UE) as  per TTI basis
· Option2: randomized interference port between port{7,8,11,13} except which used by input signal (target UE) as per TTI, per PRG basis
· Beamforming modelling
· For 2 ports case (Interference + wanted signal) :Reusing existing beam-forming mode as specified in annex B.4.1
· Two 2x1 precoders randomly selected from Rel-8 layer 1 codebook (Table 6.3.4.2.3-1 in TS36.211) but not the same.
· Precoder update granularity: 1PRG per TTI
· Additional power scaling factor applied to normalize  the transmit power: 
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In this contribution, we provide our views and initial simulation results based on agreed WF.
2 Discussion
For simulation assumptions, we use simulation assumption based on existing TM9 MU-MIMO test of TS36.101 Clause 8.3.1.1 Test 2 as presented in Table 1.

Table 1. Simulation assumption of new TM9 MU-MIMO test

	parameter
	Unit
	New TM9 MU-MIMO test

	Bandwidth
	MHz
	10

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	2x2 Low

	Beamforming model
	
	Annex B.4.1

	Cell-specific reference signals
	
	Antenna port 0,1

	CSI reference signals
	
	Antenna ports 15,…,18

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

	CSI reference signal configuration
	
	3

	Zero-power CSI-RS configuration

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

0001000000000000

	PDSCH transmission mode
	
	9

	PDSCH RMC
	
	R.50 FDD

	dmrs-tableAlt
	
	1

	DMRS configuration for target UE
	
	Option 1: dynamic change btw port {7,8,11,13}, nSCID=0, OCC=4

Option 2: port 7, nSCID=0, OCC=4

Option 3: port 11, nSCID=0, OCC=4

	# of interference port
	
	Option 1: 1 port with nSCID=0, OCC=4

	Interference port selection
	
	Option 1: per TTI, randomly select between port {7,8,11,13} except port of target UE

Option 2: per TTI, per PRG, randomly select between port {7,8,11,13} except port of target UE 


For Test applicability, we agree on the sentence of “When new TM9 MU-MIMO test is introduced, Rel-13 UE that supports enhanced DM-RS is required to fulfill only Rel-13 TM9 MU-MIMO test. Legacy TM9 MU-MIMO test is not applicable to this UE” in agreed WF.
For DMRS configuration for target UE, there exist following 3 different options.
· Option1: dynamic changed between port {7,8,11,13} with nSCID= 0,OCC =4

· Option2:  fixed as port 7, nSCID=0, OCC=4

· Option 3: fixed as port 11, nSCID=0, OCC=4
In my understanding, the purpose of this test is to verify correct UE behaviour when dmrs-tableAlt signalling is configured and eNodeB indicate to use OCC4 by DCI Format 2C/2D. For used DMRS port, there is no performance difference regarding used port, if UE can handle OCC information carried by DCI 2C/2D correctly. Therefore we slightly prefer to adopt Option 1 to check robustness.

Proposal 1. For DMRS configuration for target UE, we prefer to adopt option 1 of dynamic changing port.
For number of interference port, we agree on option 1 since Rel-13 FD-MIMO only cover 2 Rx AP UE and there is no MU-MIMO related Tx beam coordination in TE side.

Proposal 2. For number of interference port, we prefer to adopt option 1 of single interfering port with OCC4 at least Rel-13 FD-MIMO WI.
For interference port selection, there exist following 2 different options.

· Option 1: randomized Interference port between port{7,8,11,13} except which used by input signal (target UE) as  per TTI basis

· Option2: randomized interference port between port{7,8,11,13} except which used by input signal (target UE) as per TTI, per PRG basis

Anyway, when serving and interfering UE pairs are not assigned one of port pair within {7, 11} or {8, 13}, serving UE can receiver PDSCH correctly even if serving UE use OCC2 instead of OCC4 which is indicated by eNodeB. Therefore we think that we might need to verify UE handle OCC4 as indicated by DCI signalling. Therefore we prefer to select following rule to verify UE use OCC4 as indicated instead of existing option 1 and 2.
Proposal 3. For port selection of serving UE and interfering UE, if one of UE is assigned to use port 7 or 8, the other UE should be assigned to use port 11 or 13, respectively.
In Figure 1, we present our initial simulation results of TM9 MU-MIMO based on simulation assumption of Table 1. The left side figure shows T-put performance when serving UE and interfering UE use port assigned orthogonally in OCC2 manner. The right side of figure shows T-put performance when serving UE and interfering UE use port assigned by always non-orthogonally in OCC2 manner to see the performance when UE use OCC2 even if DCI indicate OCC4.
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Figure 1. Initial simulation results for new TM9 MU-MIMO test
When orthogonal port is assigned regardless of specific port number, there is no major performance difference between OCC2 and OCC4 by using conventional Wienner based DMRS channel estimation. For the case using non-orthogonal port assignment, there exists some performance degradation on OCC2 case relative to OCC4 case. Anyway, such degradation mainly focused on high geometry region. We think that such situation come from following reasons.

· Reason 1. Even if UEs are assigned to use port by non-orthogonal manner, estimation noise still limited by reversed orthogonal code of wp between adjacent DMRS RE in frequency domain.
· Reason 2. Under assumption about UE use conventional Wienner based 2D DMRS channel estimation, DMRS estimation noise averaging effect is in inverse proportional to given SNR.

Although, we propose to use non-orthogonal port assignment in OCC2 manner in proposal 3, we don’t have any concrete method to discriminate UE behaviour between OCC4 and OCC2 operation at this time.
3 Conclusion
In this contribution, we provide our views about test configuration and initial simulation results for FD-MIMO new TM9 MU-MIMO test cases. For proposal, we propose followings;
Proposal 1. For DMRS configuration for target UE, we prefer to adopt option 1.
Proposal 2. For number of interference port, we prefer to adopt option 1 of single interfering port with OCC4 at least Rel-13 FD-MIMO WI.
Proposal 3. For port selection of serving UE and interfering UE, if one of UE is assigned to use port 7 or 8, the other UE should be assigned to use port 11 or 13, respectively.
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