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1 Introduction

In RAN4#74, work scope for 4Rx AP demodulation was discussed, and based on agreed work scope, new WI [1] for 4Rx APs was approved in RAN#67. In this contribution, we provide our views on 4Rx APs demodulation part.
.
2 Discussion
The objectives for demodulation requirements of PDSCH for 4 Rx AP in approved WID are as following,
· Specify UE performance requirements with 4 Rx antenna including

· Demodulation of PDSCH (Cell-Specific Reference Symbols)

· Demodulation of PDSCH (User-Specific Reference Symbols)

· PDSCH demodulation requirements support up to 4 layers.

· No prioritization on number of layers.

· MMSE-MRC/IRC, RML and CWIC receivers will be investigated as candidate reference receivers. 

The objectives for demodulation requirements of control channels for 4 Rx AP are as following 

· Study feasibility of control channels demodulation with 4 Rx antenna with respect to

· Impact on UE power performance

· System benefit

· UE behavior in network

· The outcome of the feasibility study is decision on whether control channel demodulation performance needs to be specified and which control channel needs to be specified.

For control channel, we provide another contribution in [2].

Above objective for demodulation requirement, RAN4 should cover all PDSCH for cell-specific RS and User-specific RS supporting up to 4 layers without prioritization under several candidate receivers. Additionally, 2 Tx and 4 Tx cases should be studied separately. To cover all 4Rx APs tests, we need phased approach as follows:
· In first phase, PDSCH performance for CRS and DMRS should be investigated up to 2 layers under 2Tx case.

· In second phase, PDSCH performance for CRS and DMRS should be investigated up to 4 layers under 4Tx case.

Since 2 Tx case is more general than 4 Tx case in real network deployment, 2Tx can be considered for first phase for performance requirement in this WI. 

· Proposal 1: For efficient WI processing, RAN4 should consider phased approach:
· In first phase, PDSCH performance for CRS and DMRS should be investigated up to 2 layers under 2Tx case.

· In second phase, PDSCH performance for CRS and DMRS should be investigated up to 4 layers under 4Tx case.
Figure 1 shows throughput performance of IRC and R-ML receivers with 2 and 4 Rx APs under 2 Tx environment. TM3 for serving cell and 2 layers for interference cell are considered, and channel propagation is EPA5 with low correlation. IRC receiver with 4 Rx has enough performance gain in comparison with 2 Rx performances, and performance difference between IRC and RML with 4 Rx is small. Therefore, for 4 Rx APs WI, IRC receiver should be considered as baseline receiver. R-ML or other advanced receiver can be considered to verify performance for advanced feature likewise SU-MIMO WI. 
· Proposal 2: For baseline receiver for 4 Rx APs WI, IRC receiver should be considered.
[image: image1.emf]-5 0 5 10 15 20

0

5000

10000

15000

TM3 for 2Tx and 4Tx with multi-cell configuration

SNR

Tput

 

 

IRC-2Rx

RML-2Rx

IRC-4Rx

RML-4Rx


Figure 1 Throughput performance for 2Rx and 4Rx with IRC and RML receivers
4 Rx brings large performance improvement in comparison with 2 Rx case, so new performance requirement in TS 36.101 should be covered. However, if all demodulation test cases for 2 Rx case in TS 36.101 are considered for 4 Rx demodulation performance requirements, there are too many test cases are introduced. For reasonable 4 Rx demodulation performance requirements, TM 2, 4, and 9 with multi-cell configuration tests can be considered assuming baseline receiver as IRC receiver. Single cell and special feature such as (F)eICIC, CoMP, CA, and NAICS can be excluded for demodulation requirement. 
· Proposal 3: To verify 4 Rx APs performance and reduce test cases, TM2, 4, and 9 with multi-cell configuration can be considered.

Another general performance objective for 4Rx AP WI is 
· Define proper antenna configuration, MIMO channel correlation matrices, propagation channel condition for 4 Rx AP based MIMO in order to support UE performance and CSI requirement.
MIMO channel correlation matrix for ULA antenna configuration is defined in Ts 36.101 as follows:
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Considering 4 Rx UE, MIMO medium channel correlation matrix can be considered. However, since β value for medium correlation is high by 0.9, performance improvement for 4 Rx APs might be limited. Therefore, RAN4 need to study for proper β value lower than 0.9. For cross polarized antennas, implementation issue for UE side such as size of device might be introduced, so baseline MIMO channel correlation matrix can be considered by ULA.
· Proposal 4: RAN4 need to study new proper β value lower than 0.9 for medium correlation matrix based on ULA. 
3 Conclusion 
In this contribution, we provide our views on 4 Rx APs demodulation performance. Based on our views, we propose
· Proposal 1: For efficient WI processing, RAN4 should consider phased approach:
· In first phase, PDSCH performance for CRS and DMRS should be investigated up to 2 layers under 2Tx case.

· In second phase, PDSCH performance for CRS and DMRS should be investigated up to 4 layers under 4Tx case.
· Proposal 2: For baseline receiver for 4 Rx APs WI, IRC receiver should be considered.
· Proposal 3: To verify 4 Rx APs performance and reduce test cases, TM2, 4, and 9 with multi-cell configuration can be considered.
· Proposal 4: RAN4 need to study new proper β value lower than 0.9 for medium correlation matrix based on ULA.
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