3GPP TSG-RAN WG4 Meeting #79	 R4-163493
Nanjing, Mexico, 11 – 15 April, 2016
Agenda Item:	6.14.2
Source: 	Samsung
Title: 	Test case design for PDSCH demodulation test
Document for:	Discussion
Introduction
In last RAN4 meeting, such agreements were reached for demodulation performance requirements:
· 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: 
In this contribution, we provide simulation results for PDSCH demodulation test and give proposals for open issues in this test.
Discussion
Simulation assumption
We take existing test parameters for MU-MIMO test as basis, a detailed simulation assumption was proposed in table below. 
	parameter
	Unit
	Test X

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0 (Note 1)

	
	
	dB
	-3

	System Bandwidth
	MHz
	10

	Beamforming model
	
	Annex B.4.1

	MIMO channel
	
	Case 1: EPA5Hz, 2*2 Low
Case 2: EPA30Hz, 2*2 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

	at antenna port
	dBm/15kHz
	-98

	Symbols for unused PRBs
	
	OCNG (Note 4)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Rel-13-DMRS-table
	
	Yes

	MCS and Rank
	
	64QAM 1/2 Rank1
R.50 FDD

	Simultaneous transmission
	
	Yes

	DMRS configuration for input signal
	
	fixed as port 7, nSCID=0, OCC=4 

	DMRS configuration for interfering signal
	
	Case 1: port 8, nSCID=0 (OCC=4)
Case 2: port 11,nSCID =0 (OCC=4)
Case 3: random select between port {8,11,13} as  per TTI per RBG basis, nSCID=0 (OCC=4)

	PDSCH transmission mode
	
	9



Simulation result
During our simulation, DMRS configuration for target UE was fixed as port 7 with nSCID=0 (OCC=4) and both EPA5Hz and EPA30Hz channel were evaluated.
In order to determine detailed test configurations for interference port selection, we evaluated below cases for interference port selection:
· Case 1: fixed as port 8, nSCID=0 (OCC=4)
· Case 2: fixed as port 11, nSCID=0 (OCC=4)
· Case 3: random select between port {8,11,13} as  per TTI per RBG basis, nSCID=0 (OCC=4)
Furthermore, in order to check the performance with OCC4 and OCC2 operation, two UE types were evaluated:
· Type1: apply CDM2 despreading for channel estimation 
· Type2: apply CDM4 despreading for channel estimation
Figure 1 and figure 2 below showed the relative throughput performance with CDM2 operation for channel estimation vs. SNR across 8dB~26 dB under EPA5Hz and EPA30Hz channel model separately. Figure 3 and Figure 4 showed the relative throughput performance for CDM4 operation.
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     Figure 1: Throughput vs. SNR for EPA5Hz (CDM2)        		Figure 2: Throughput vs. SNR for EPA30Hz (CDM2)
[image: ][image: ]
Figure 3: Throughput vs. SNR for EPA5Hz (CDM4)        		Figure 4: Throughput vs. SNR for EPA30Hz (CDM4)

Based on simulation results, we summarized the SNR points at 70% relative throughput for different combinations of channel model (EPA5Hz/EPA30Hz) and interference port selection (fixed as port 8/11, random per TTI per RBG) with CDM2 despreading channel estimation and CDM4 despreading channel estimation.
We can observe that:
· EPA5Hz
· For CDM2 operation, throughout performance are similar over different interfere port selection options including fixed as port 8, port 11 or randomized selection as per TTI per RBG basis.
· For CDM4 operation, throughout performance is similar as CDM2 operation.
· EPA30Hz
· For CDM2 operation, with fixed interference port as 8, at SNR 19.7dB throughput performance achieve 70% of maximum throughput. With fixed interference port as 11 and randomized selection as per TTI per RBG basis, throughput performance were dramatically degraded.   
· For CDM4 operation, throughout performance are similar over different interfere port selection options including fixed as port 8, port 11 or randomized selection as per TTI per RBG basis. At 70% relative throughput point, SNR increased about 1.7dB compared to EPA5Hz.

Table 1: SNR at 70% relative throughput 
	SNR at 70% Relative Throughput
	Interference port selection

	CDM operation for CE
	Port 8
	Port 11
	Random per TTI per RBG basis

	EPA5Hz

	CDM2 despreading
	18.3
	18.3
	18.3

	CDM4 despreading
	18.3
	18.3
	18.3

	EPA30Hz

	CDM2 despreading
	19.7
	NA
	NA

	CDM4 despreading
	20.0
	20.0
	20.0



OCC for different DMRS ports were summarized in table below. In theory, port 7 and port 8/13 can be discriminated after OCC2 despreading and port 7 and port 11 can be discriminated after OCC4 despreading. In reality depending on CE interpolation implementation in time domain, if channel correlation coefficients between different symbols in one TTI are same, OCC2 operation is equivalent to OCC4 operation from the aspect of CE interpolation in time domian.  If channel correlation coefficients between different symbols in one TTI are different, then OCC2 cannot discriminate port 7 and port 11.
Based on above analysis, it’s consistent with observations from simulation results. Under EPA5Hz, there are no performance difference between CDM2 operation and CDM4 operation over different interference port selection options. Under EPA30Hz, with CDM2 operation, performance was dramatically degraded due to DMRS port 7 and 11 cannot be discriminated.  On the other side, with CDM4 operation, performances over different interference port selection options are same under both EPA5Hz and EPA30Hz channel models.
Table 2: OCC for different DMRS ports
	OCC index
	OCC on REs [a b c d]

	0 (7)
	[1 1 1 1]

	1 (8)
	[1 -1 1 -1]

	2 (11)
	[1 1 -1 -1]

	3 (13)
	[1 -1 -1 1]



Based on above analysis and observations, we propose:
Proposal1: Introducing MU-MIMO test under EPA30Hz 
Proposal2: DMRS configurations for target UE and interference 
· DMRS configuration for target  UE : fixed as port 7, nSCID=0, OCC=4
· DMRS configuration for interference: random select between port {8,11,13} as  per TTI per RBG basis, nSCID=0 (OCC=4)
Conclusion
In this contribution, we provide simulation results for PDSCH demodulation tests. Based on simulation results, we observed that under EPA5Hz, there are no performance differences between CDM2 and CDM4 over different interference port selection options. However, under EPA30Hz, we can discriminate UE behavior between OCC4 and OCC2 operation under interference port 11 or random selection interference port.
Based on above analysis and observations, we propose:
Proposal1: Introducing MU-MIMO test under EPA30Hz 
Proposal2: DMRS configurations for target UE and interference 
· DMRS configuration for target  UE : fixed as port 7, nSCID=0, OCC=4
· DMRS configuration for interference: random select between port {8,11,13} as  per TTI per RBG basis, nSCID=0 (OCC=4)
Reference
 [1] R4-163030,” Way forward on UE performance requirements for FD-MIMO”, Samsung, Qualcomm, MediaTek, Ericsson,Intel,LGE 
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