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1
Introduction

During RAN4#74bis meeting, the work on 4Rx AP has started. In this contribution, we present link-level simulation results for 4Rx AP operation considering Uniform Linear Array (ULA) and cross-polarized (Xpol) antenna configurations with both the existing and newly proposed medium correlation models. 
2
Correlation model parametrization 
During the previous RAN4 meeting, new medium channel correlation models were proposed in [1] to complement the already existing ones specified in chapters B2.3 and B2.3.A of [2]. The below Table 1 summarizes the spatial and polarization correlation coefficients of the different models for convenience.
Table 1: Correlation models existing in [2] and new models proposed in [1].
	
	Correlation
	\alpha
	\beta
	\gamma

	1.
	Low correlation - ULA
	0
	0
	-

	2.
	Medium correlation -  ULA
	0.3 
	0.9 
	-

	3.
	High correlation - ULA
	0.9 
	0.9 
	-

	4.
	High correlation - Cross-polarized antennas
	0.9
	0.9
	0.3

	5.
	Proposed new medium correlation – ULA [1]
	0.3
	0.6
	-

	6.
	Proposed new medium correlation - Cross-polarized antennas [1]
	0.3
	0.6
	0.2

	7.
	Medium correlation model used for cross-polarized antennas in Figure 2 of [1]
	0.3
	0.9
	0.3


3
Link performance
In this section we present link-level evaluation results of 4Rx AP TM4 operation. The simulation assumptions are summarized in Table 2.
Figures 1 and 2 represent the rank-2 TM4 PDSCH throughput results for 4Rx AP operation with 2x4 ULA and 2x4 Xpol antenna configurations, respectively, in EPA-5Hz channel. The 2x2 performance is shown also as a reference. In case of ULA antenna configuration, the new medium correlation is shown to provide sizeable gains over the existing medium model both for 2Rx and 4Rx receivers.  Also in case of cross-polarized antennas, there is a notable SNR gain for 2x4 configuration from new medium correlation model, whereas both medium correlation models result in equal performance in the 2x2 configuration. Figure 3 shows the rank-2 and rank-4 TM4 PDSCH throughput results for 4Rx AP operation with 4x4 ULA and Xpol antenna configurations in EPA-5Hz channel assuming new medium correlation model. The ULA and Xpol antenna configurations can be observed to yield the same performance.
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Figure 1. The TM4 rank-2 PDSCH throughput performance for 2x4 ULA in EPA-5. (X) in the legend text refers to the correlation model of index X in Table 1.
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Figure 2. The TM4 rank-2 PDSCH throughput performance for 2x4 Xpol in EPA-5. (X) in the legend text refers to the correlation model of index X in Table 1.
[image: image3.png]Throughput [Mbit/s]

0

E3

PDSCH, MCS#14, EPAS, 5 MHz

=== 4xd, Xpol, rank-4, )
=== 4x4, ULA, rank4, ()
—&— xd, Xpol, rank-2, ()

—w—4xd, ULA, rank=2, 5}

5 [ 5 w15 W 25 30
SNR [dB]




Figure 3. The TM4 rank-4 PDSCH throughput performance for 4x4 ULA and 4x4 Xpol in EPA-5 in case of the new medium correlation model. (X) in the legend text refers to the correlation model of index X in Table 1.
Table 2:  Simulation assumptions in link-level evaluation.
	Parameters
	Values

	Carrier frequency
	2 GHz

	Interference scenario
	White Gaussian (single-cell)

	Bandwidth
	5 MHz

	Resource allocation
	25 PRB

	Cyclic prefix
	Normal

	Propagation channel
	Extended Pedestrian A, 2.7 km/h (EPA 5Hz)

	Transmission mode
	TM4, rank-2 & rank-4

	PMI feedback mode
	Follow wideband PMI

	MCS
	MCS#14 (w/o link or rank adaptation)

	Receiver type
	MMSE 

	Channel estimation algorithm
	Practical

	PCFICH
	CFI = 3

	Antenna configuration
	ULA: 2x2, 2x4, 4x4
Xpol: 2x2 (1 cross-polarized antenna pair at both Tx and Rx), 2x4, 4x4

	Spatial correlation level
	Medium, new medium (see Table 1 for reference)


4
Conclusions

In this contribution we have presented link-level results for 4Rx AP TM4 operation with different correlation models. Our results confirm the proposal that a new correlation model facilitates the testing possibilities for high rank operation. 
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