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1 Introduction

The Release 15 Study Item “Study on LTE DL 8Rx antenna ports” has been introduced and the Study Item Description is given in [1]. It is expected that the demodulation performance of 8Rx antenna configuration would be a lot different compared with a smaller number of receive antennas, such as, 4Rx antenna configuration. In this contribution, we provide our initial PDSCH simulation results for 8Rx with rank lower than or equal to 4.

2 [bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK11][bookmark: OLE_LINK12]Simulation assumptions and results

We first consider an existing 4Rx testcase for TM9 Single-layer Spatial Multiplexing, which is an MU-MIMO testcase and specified in TS 36.101 [1] Section 8.10.1.1.5A, and is also summarized and listed below:

Table 8.10.1.1.5A-1: Test Parameters for Testing CDM-multiplexed DM RS (single layer) with multiple CSI-RS configurations 
	Parameter
	Unit
	Test 1

	Downlink power allocation
	

	dB
	0

	
	

	dB
	0 (Note 1)

	
	
	dB
	-3

	Beamforming model
	
	Annex B.4.1

	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

	Simultaneous transmission
	
	Yes (Note 3, 5)

	PDSCH transmission mode
	
	9

	Number of MBSFN subframes
	Subframes
	NA

	
Note 1:	.
Note 2:	The modulation symbols of the signal under test are mapped onto antenna port 7 or 8.
Note 3:	Modulation symbols of an interference signal is mapped onto the antenna port (7 or 8) not used for the input signal under test.
Note 4:	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.

Note 5:	The two UEs’ scrambling identities  are set to 0 for CDM-multiplexed DM RS with interfering simultaneous transmission test cases.



Table 8.10.1.1.5A-2: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum
Throughput (%)
	SNR (dB)
	

	1
	10 MHz
64QAM 1/2
	R.50 FDD
	OP.1 FDD
	EPA5
	2x4 Low
	70
	15.8
	≥2

	Note 1:	The reference channel applies to both the input signal under test and the interfering signal.



We then try to re-use the above 4Rx testcase for 8Rx configuration as a measure of comparison between 4Rx and 8Rx antenna configurations. Note that, for 8Rx, besides the “ULA low correlation” matrix, we also consider the “ULA medium correlation A” and “ULA medium correlation” matrices. It is because that doubling the number of receive antenna would inevitably increase the MIMO channel correlation. Although the model of the accurate MIMO channel correlation for 8Rx is still for further study, Fig.1 below demonstrates the preliminary simulation results by using “ULA medium correlation A” and “ULA medium correlation” as the assumed MIMO channel correlation. 
[image: ]
Fig.1 Throughput performance for TM9, single-layer spatial multiplexing, EPA5
[image: ]
Fig.2 Normalized throughput performance for TM9, single-layer spatial multiplexing, EPA5

Observation 1: For the low correlation case, 2×8 achieves about 1.5dB gain against 2×4 antenna configuration.
Observation 2: If higher correlation levels, such as “ULA medium correlation A” and “ULA medium correlation”, are considered for 8Rx, significant performance degradation is observed, that are about 5dB and 12dB loss compared with 4Rx low correlation level.
Proposal: The 8Rx antenna deployment can be rather challenging and different from 2Rx/4Rx scenarios due to the space/area limitation on mobile devices. One outstanding problem is the receive antenna correlation issue, which has already shown significant degradation brought to the throughput performance. Therefore, it is very important to have a comprehensive and practical study on the receive antenna correlation impact of 8Rx antenna configuration, compared with 4Rx scenarios.

3 Conclusion 

In this contribution, we provided our initial PDSCH simulation results for 8Rx.
Observation 1: For the low correlation case, 2×8 achieves about 1.5dB gain against 2×4 antenna configuration.
Observation 2: If higher correlation levels, such as “ULA medium correlation A” and “ULA medium correlation”, are considered for 8Rx, significant performance degradation is observed, that are about 5dB and 12dB loss compared with 4Rx low correlation level.
Proposal: The 8Rx antenna deployment can be rather challenging and different from 2Rx/4Rx scenarios due to the space/area limitation on mobile devices. One outstanding problem is the receive antenna correlation issue, which has already shown significant degradation brought to the throughput performance. Therefore, it is very important to have a comprehensive and practical study on the receive antenna correlation impact of 8Rx antenna configuration, compared with 4Rx scenarios.
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image3.wmf
oc

N


oleObject3.bin

image4.wmf
1

=

B

P


oleObject4.bin

image5.wmf
SCID

n


oleObject5.bin

image6.jpg
Throughput

=

0.9

0.8

0.7

0.6

x107

—TM9, Single-layer, 2x4, ULA-LowCorr
—TM9, Single-layer, 2x8, ULA-LowCorr
——TM9, Single-layer, 2x8, ULA-MedCorrA

—TM9, Single-layer, 2x8, ULA-MedCorr
T T

15

20
SNR

25

30

35




image7.jpg
0.9

0.8

0.7

Normalized Throughput

—TM9, Single-layer, 2x4, ULA-LowCorr
—TM9, Single-layer, 2x8, ULA-LowCorr
——TM9, Single-layer, 2x8, ULA-MedCorrA
—TM9, Single-layer, 2x8, ULA-MedCorr

T T

20 25 30 35
SNR




image1.wmf
A

r


oleObject1.bin

image2.wmf
B

r


oleObject2.bin

