3GPP TS 36.101 V13.0.0 (2015-07)

1
Release 13


3GPP TSG-RAN WG4 Meeting #82
R4-1701126
Athens, Greece, 13 - 17 February 2017
Title: 
Discussion on feasibility study for 4-layer enhanced SU-MIMO
Source: 
Huawei, HiSilicon
Agenda item:
7.31.3
Document for:
Discussion
1   Background
In RAN4#81 meeting, there are some feasibility studies on interference scenarios for SU-MIMO tests. According to the way forward [1], there are some cases which R-ML receiver provides testable gain in comparison with MMSE receiver for rank 4. 
In this contribution, we will provide further study for 4-layer enhanced SU-MIMO and compare different antenna correlation configurations.
2   Discussion

According to [2], common test parameters are listed in Table 1 and scenarios for evaluations are presented in Table 2. 
Table 1: Common test parameters (FDD)

	Parameter
	Unit
	Value

	Bandwidth
	MHz
	10

	Duplex mode
	
	FDD

	Inter-TTI Distance
	
	1

	Number of HARQ processes per component carrier
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM and 256QAM

	Number of OFDM symbols for PDCCH
	OFDM symbols
	2 for 10 MHz

	Cyclic Prefix
	
	Normal

	Cell_ID
	
	0

	Cross carrier scheduling
	
	Not configured

	Tx EVM
	
	6% for 16QAM and 64QAM; 

3% for 256QAM

	Reference receiver
	
	R-ML, interesting companies are encouraged to provide full ML results


Table 2: Scenarios for evaluations

	Test scenario
	Rank
	Descriptions of other parameters
	Reference
	Information

	TS #7
	Rank 4
	TM4 16QAM 1/2 EPA5 4x4
	8.10.1.1.8
	Rel-13 4RX AP based test case

	TS #8
	
	TM9 16QAM 0.57 EPA5 4x4
	8.10.1.1.9
	Rel-13 4RX AP based test case


2.1   Detailed test parameters
In order to be better aligned and avoid misunderstanding, we list the detailed test parameters below for references.
TS#7: TM4 16QAM 1/2 EPA5 4x4
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-6
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	dB
	-6 (Note 1)
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	dB
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	dBm/15kHz
	-98

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

	PDSCH transmission mode
	
	4

	PDSCH rank
	
	4

	Precoding granularity
	PRB
	50

	PMI delay
	ms
	8

	Reporting interval
	ms
	1

	Reporting mode
	
	PUSCH 3-1

	CodeBookSubsetRestriction bitmap
	
	0xFFFF000000000000

	Note 1:
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TS#8: TM9 16QAM 0.57 EPA5 4x4
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	0 (Note 1)

	
	(
	dB
	-3

	Beamforming model
	
	4 layer precoding based on WB PMI feedback

	Cell-specific reference signals
	
	Antenna ports 0,1

	CSI reference signals
	
	Antenna ports 15,…,18

	Beamforming model
	
	Annex B.4.3

	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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	Symbols for unused PRBs
	
	OCNG (Note 3)

	Number of allocated resource blocks (Note 2)
	PRB
	50

	Simultaneous transmission
	
	No

	PDSCH transmission mode
	
	9

	Precoding granularity
	
	50

	PMI delay
	
	8

	Reporting interval
	
	1

	Reporting mode
	
	PUSCH 3-1

	alternativeCodeBookEnabledFor4TX-r12
	
	False

	CodeBookSubsetRestriction bitmap
	
	0xFFFF000000000000

	Note 1:
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Note 2:
50 resource blocks are allocated in sub-frames 1,2,3,4,6,7,8,9 and 41 resource blocks (RB0–RB20 and RB30–RB49) are allocated in sub-frame 0.
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.


2.2   Evaluation results
In this part, we give the detailed evaluation results for 4-layer cases.

Evaluation result for TS7 with low, medium A and medium correlation are given in Figure 1.
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Figure 1: Evaluation results for TS7

Evaluation result for TS8 with low, medium A and medium correlation are given in Figure 2.
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Figure 2: Evaluation results for TS8
2.3   Discussions
From the simulation results, we can see that for 4-layer cases, when the correlation level is low, the gain for R-ML receiver is limited. When the correlation level is medium A and medium, the rank for the channel can be less than four, so the performance is bad for both receivers, although R-ML receiver may have gains.
If we want to define requirements based on 4-layer MIMO, the antenna correlation should be considered at a relative low level and the gain should be justified.
At the current stage, we can deprioritize rank 4 test cases and focus on lower layer first. 
Proposal 1: Deprioritize 4-layer cases for enhanced MU-MIMO.
3   Conclusions
In this contribution, we analyses the test cases for4-layer enhanced SU-MIMO and propose that
Proposal 1: Deprioritize 4-layer cases for enhanced MU-MIMO.
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