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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 one of our parallel contributions [2], it demonstrates that the correlation issue in 8Rx deployment scenarios brings considerable performance degradation. Therefore, it is suggested to have a comprehensive and practical study on the receive antenna correlation impact of 8Rx antenna configuration, compared with 4Rx scenarios. In this contribution, we provide our view on simulation assumptions for 8Rx to study the impact caused by higher receive antenna correlation.
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In [2], it shows that the correlation issue in 8Rx deployment scenarios causes considerable performance degradation. Fig.1 below considers an MU-MIMO scenario and compares throughput performance among four cases (for more simulation parameters please referred to [2]).
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Fig.1 Throughput performance for TM9, single-layer spatial multiplexing, EPA5
Fig.1 compares “2×4, ULA low correlation”, “2×8, ULA low correlation”, “2×8, ULA medium correlation A” and “2×8, ULA medium correlation” cases. Table 1 below lists the value of parameters, α and β, representing the spatial correlation between the antennas at the eNodeB and UE [1], respectively.

	Correlation Model
	α
	β

	Low correlation
	0
	0

	Medium Correlation A
	0.3
	0.3874

	Medium Correlation
	0.3
	0.9


Table 1: The α and β parameters for ULA MIMO correlation matrices

Observation: Although the model of the accurate MIMO channel correlation for 8Rx is still for further study, we’ve already seen significant throughput performance degradation due to increasing antenna correlation. Because the space/area of a mobile device is very limited, the increasing antenna correlation, i.e. β, for 8Rx would be inevitable. While, at the eNodeB side, the 8Rx’s impact on correlation may be trivial, because the requirement of space/area at eNodeB may be looser. 

Proposal: Based on this observation, we propose two new MIMO channel correlation models, namely “Low-Medium Correlation A” and “Low-Medium Correlation” for further correlation study in the 8Rx SI. 

The correlation parameters are listed in Table 2 below.

	Correlation Model
	α
	β

	Low-Medium Correlation A
	0
	0.3874

	Low-Medium Correlation
	0
	0.9


Table 2: The α and β parameters for two new ULA MIMO correlation matrices

The benefit of introducing the two new correlation models in Table 2 is two-fold: on one hand, it represents the low antenna correlation at the eNodeB side, and, on the other hand, properly exhibits different correlation levels at the UE side. It would be worthwhile to investigate the performance behavior under such correlation models. And, thus, we encourage interested companies to provide study results based on the two new correlation models for 8Rx in Table 2. For the rest of simulation parameters, they can be re-used as in the 4Rx testcase for TM9 Single-layer Spatial Multiplexing (MU-MIMO testcase), which is specified in TS 36.101 [1] Section 8.10.1.1.5A, and is also listed in [2].

3 Conclusion 

In this contribution, we provide our view on simulation assumptions for 8Rx to study the impact caused by higher receive antenna correlation.

Observation: Although the model of the accurate MIMO channel correlation for 8Rx is still for further study, we’ve already seen significant throughput performance degradation due to increasing antenna correlation. Because the space/area of a mobile device is very limited, the increasing antenna correlation, i.e. β, for 8Rx would be inevitable. While, at the eNodeB side, the 8Rx’s impact on correlation may be trivial, because the requirement of space/area at eNodeB may be looser. 

Proposal: Based on this observation, we propose two new MIMO channel correlation models, namely “Low-Medium Correlation A” and “Low-Medium Correlation” for further correlation study in the 8Rx SI. 
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