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1   Introduction
In the RAN4#79 meeting, the way forward [1] was agreed. The PDSCH demodulation test part has the following agreements:
· DMRS configuration for target  UE 
· Fixed as port 11, nSCID=0, OCC=4
· Number of interference port 
· 1 port  with nSCID= 0,OCC =4 
· Interference port selection: randomized interference port between port{7, 8,13}
· Option 1:  per TTI  per RBG basis
· Option 2: per TTI per RB basis
· Option 3: per TTI basis
· Decide set-up in next RAN4 meeting
· Detailed test parameters 
· Reusing existing test parameters for FRC, propagation channel, antenna correlation, and beam-forming mode as specified in 36.101 8.3.1.1 Test 2 
· Performance requirements:
· Bring simulation results and deciding performance requirements for FDD mode and  TDD mode in next RAN4 meeting.
In this contribution, we will further analyze the issues.
2   Background
The Rel-13 DMRS enhancement is to support additional orthogonal ports for DMRS targeting higher dimensional MU-MIMO.  According to TS 36.213 7.1.1:
For the single-antenna port transmission schemes (port 0/5/7/8/11/13) of the PDSCH, the UE may assume that an eNB transmission on the PDSCH would be performed according to subclause 6.3.4.1 of [3].

If the UE is not configured with higher layer parameter dmrs-tableAlt, and in case an antenna port [image: image1.wmf]}
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 is not associated with transmission of PDSCH to another UE. 

If the UE is configured with higher layer parameter dmrs-tableAlt, and in case of single layer transmission scheme on antenna port [image: image3.wmf]}
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 corresponding to one codeword values 5-11 in Table 5.3.3.1.5C-2 [4]  is used, the UE cannot assume that the other antenna ports in the set [image: image4.wmf]}
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Table 1: The sequence [image: image5.wmf])
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In the early release, usually port 7 and port 8 are used for MU-MIMO operation, the OCC codes are [image: image16.wmf][
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, respectively. So UE can perform OCC=2 operation to remove the interference.
As agreed in the last meeting, port 11 is selected as the DMRS configuration for target UE. For the interference port, randomized interference port between port{7, 8,13} are used. Actually, when port 11 is selected for transmission, UE have to identify the new parameter dmrs-tableAlt, otherwise it cannot demodulate correctly. 

3   Discussion
Based on the previous RAN4 discussion WF[1], the only open issue is the Granularity of interference port selection. There are 3 options for interference port selection granularity, i.e.

· Option 1:  per TTI  per RBG basis
· Option 2: per TTI per RB basis
· Option 3: per TTI basis
With respect to these options, we prefer option 3 that:

Firstly, it’s the common understanding in RAN4 on the test purpose of FD-MIMO demodulation is to verify the UE channel estimation with OCC-4, so the minimum requirement would be defined based on the OCC-4 assumption. And currently,  the agreed DMRS configuration for target  UE, which is “Fixed as port 11, nSCID=0, OCC=4”, already serve the test purpose regardless of the interference port selection granularity.

Observation 1: The test purpose of FD-MIMO demodulation requirement is verifying the UE channel estimation with OCC-4 assumptions.
Secondly, in legacy TM9 test, Option 3 was used, and it’s already agreed in previous WF [3] that existing TM9 MU-MIMO test parameter should be reused as baseline. So, since test purpose has already been served, legacy test parameters should be reused.
· Introducing PDSCH demodulation test case to verify DMRS enhancement
· Reusing existing TM-9 MU-MIMO test parameters as the baseline to introduce the test case. 
Then, the agreement from companies for option 2 is based on an additional test purpose that verifying the UE implementation on per-PRB interference port detection.  But actually, the test purpose is not justified in RAN4 at all, because:

· It’s highly depending on the eNB’s implementation on the MU-MIMO paring algorithm. And It depends on the UE implementation on interference port detection. 
· This test purpose is not introduced in the Rel.13 FD-MIMO WI, because it also exists in legacy TM9 test. But legacy TM9 test doesn’t take option 2.

So, as a result, it’s suggested to follow the previous agreements on the test parameters to use Option 3 per TTI basis, unless new test purpose is identified and justified in RAN4. Companies are encouraged to bring inputs to justify the new test purpose for Option 1/2.

Based on the above analysis, we propose that:
Proposal 1: For interference port selection, choose Option 3, per TTI basis.
4   Simulation 
In this part, we will present the simulation results for the test. The detailed simulation parameters for FDD are listed in table 2.
Table 2: Simulation parameters
	parameter
	Unit
	Test

	Downlink power allocation
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	dB
	0
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	dB
	0 (Note 1)

	
	(
	dB
	-3

	Beamforming model
	
	Annex B.4.1

	MIMO channel
	
	EPA5, 2x2 Low

	Cell-specific reference signals
	
	Antenna ports 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
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N

at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	Yes (Note 3, 5)

	PDSCH transmission mode
	
	9


Simulation results are shown in Figure 2. We can see that it is feasible to define per TTI basis interference port selection.
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Figure 2: Demodulation test for per TTI basis
5   Conclusion
In this contribution, we further analyze the demodulation test case design for EB/FD-MIMO, and have following proposals:
Observation 1: The test purpose of FD-MIMO demodulation requirement is verifying the UE channel estimation with OCC-4 assumptions.
Proposal 1: For interference port selection, choose Option 3, per TTI basis.
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