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1. Introduction

At the last RAN #63 meeting, the new work item on performance requirements of interference cancellation and suppression receiver for SU-MIMO was approved [1]. Objectives of this WI were captured on the WID as follows.

· Reference receivers considered should be focused on the evaluated receivers in the study item, i.e. (R)-ML, CWIC and SLIC receivers. 

· Specify the typical scenarios for SU-MIMO deployments to be considered in the UE demodulation and CSI requirements work 

· For PDSCH, identify and agree on realistic deployment scenarios.

· The reuse of related, applicable Rel. 8-11 SU-MIMO scenarios is encouraged as much as possible.

· Specify the UE demodulation performance requirements and CSI requirements with the reference receiver for the practical implementations.

· UE demodulation performance requirements for both CRS based transmission modes and DMRS based transmission mode;

· CSI requirements to ensure the CSI reporting to be matched with the actual demodulation performance.

In this contribution, the typical scenario for SU-MIMO deployments and the frame works of UE demodulation and CSI test scenarios are discussed. 
2. Typical Scenario for SU-MIMO Deployments
2.1. Effects of Advanced Receiver for SU-MIMO
Regarding an advanced receiver for SU-MIMO, the following effects are expected.

· Improvement in the user throughput for dual-layer transmission in the middle to high SNR region regardless of transmission modes

· Extension of the SNR range for dual-layer transmission thanks to the user throughput improvement

To ensure the above effects, at least additional UE demodulation and RI reporting requirements should be specified during the WI phase.
Proposal 1: Additional UE demodulation and RI reporting requirements should be specified during WI phase
In the following sections, we propose the frame work of UE demodulation and CSI test scenarios. 
2.2. UE Demodulation Requirement
The following test cases were agreed in the NAICS SI to identify the performance gain of advanced receivers for SU-MIMO intra-cell scenarios [2].
· Test cases: 

· Baseline tests

· Test 1: 36.101 Open loop spatial multiplexing (TM3), Section 8.2.1.3.1 

· Test 2: 36.101 Closed loop spatial multiplexing (TM4) Section 8.2.1.4.2 

· Test 3: 36.101 Dual-Layer Spatial Multiplexing (TM9), Section 8.3.1.2

· Optional tests

· Test 1: 36.101 Type A receiver Section 8.2.1.2.4 (TM2/3) 

· Test 2: 36.101 Type A receiver Section 8.2.1.4.1B (TM4/6)


· Test 3: 36.101 Type A receiver Section 8.3.1.1A (TM9/9) 

· Evaluation setup

· Baseline setup: Current FRC setup with medium correlation, synchronous network

· Optional setup: OLLA with follow CQI and PMI, Rank 2, medium correlation, Doppler 5Hz, synchronous network

The above baseline tests should be reused to ensure the improvement in the user throughput for dual-layer transmission in the middle to high SNR region regardless of transmission modes. For the optional tests based on the Rel. 11 MMSE-IRC requirements, currently we consider that those tests can be beneficial to verify whether a CWIC or SLIC receiver correctly implements the MMSE-IRC as a linear processing or not. In other words, the user throughput might be improved if the CWIC or SLIC receiver uses the MMSE-IRC after the inter-stream interference cancellation to suppress the inter-cell interference as illustrated in Fig. 1. Note that the performance for the 1st stage processing, i.e., before cancellation for inter-stream interference, seems to be almost the same whether the MMSE-IRC or MMSE is employed. However, the inter-cell interference becomes generally weaken in the region where the dual-layer transmission is effective. Therefore, this effect should be verified based on the evaluation. Once the improvement thanks to the MMSE-IRC implementation will be clarified, the above optional tests should be considered including the appropriate DIP values. If not, these optional tests do not have to specify during the WI phase.
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Fig. 1 – Expected effect on CWIC/SLIC receiver implementing MMSE-IRC
Proposal 2: Frame works of test cases based on current dual-layer spatial multiplexing requirements should be reused to ensure improvement in user throughput in the middle to high SNR region regardless of transmission modes
Proposal 3: Based on optional test cases in TR36.866, interested companies are encouraged to provide evaluation results for clarifying effect of MMSE-IRC implementation after inter-stream interference cancellation
· If improvement thanks to MMSE-IRC will be clarified, above optional tests should be considered including appropriate DIP values
2.3. CSI Requirement
2.3.1. Reporting of RI

As mentioned in Section 2.1, the SNR range for dual-layer transmission is expected to be extended thanks to the user throughput improvement for SU-MIMO advanced receiver. However, the current RI reporting tests cover only low SNR and high SNR regions, i.e., SNR of 0 dB and 20 dB, respectively [3]. Therefore, the current tests cannot ensure that feature. To ensure the extension of SNR range for dual-layer transmission, we consider that an additional RI reporting test which targets the middle range of SNR is needed. Note that the actual SNR test point should be clarified during the WI phase.
Proposal 4: An additional RI reporting test which targets middle range of SNR should be considered to ensure extension of SNR range for dual-layer transmission thanks to SU-MIMO advanced receiver
2.3.2. Reporting of CQI

The current minimum requirements for dual-layer transmission are defined in terms of a reporting spread of the wideband CQI value for codeword #1, and their BLER performance using the transport format indicated by the reported CQI median of codeword #0 and codeword #1, which are assumed under frequency non-selective conditions, i.e., AWGN conditions [3]. 
Even for the SU-MIMO advanced receiver, this frame work could be reused since the appropriate wideband CQI is measured according to the estimated output SNR after receiver processing, which is regardless of the receiver type. In other words, CQI reporting test for the SU-MIMO advanced receiver will be failed if the inappropriate CQI, i.e., not including the effect of cancelling/suppressing the inter-stream interference, will be measured. Although the current test points of SNR seem to be able to be reused for the SU-MIMO advanced receiver, these values can be discussed during the WI phase.
Proposal 5: Frame work of current CQI reporting test for dual-layer transmission should be reused for SU-MIMO advanced receiver

2.3.3. Reporting of PMI

Basically the receiver type does not affect the PMI selection. Therefore, the current frame work of PMI reporting can cover the advanced receiver for SU-MIMO, i.e., the specification of additional PMI reporting test for the SU-MIMO advanced receiver is not needed.
Proposal 6: Specification of additional PMI reporting test for SU-MIMO advanced receiver is not needed
3. Conclusion

This contribution discussed the typical scenario for SU-MIMO deployments and the frame works of test cases for UE demodulation and CSI test scenarios. Proposals in this contribution are summarized as follows.

· Specification on advanced receiver for SU-MIMO
Proposal 1: Additional UE demodulation and RI reporting requirements should be specified during WI phase
· For UE demodulation test
Proposal 2: Frame works of test cases based on current dual-layer spatial multiplexing requirements should be reused to ensure improvement in user throughput in the middle to high SNR region regardless of transmission modes
Proposal 3: Based on optional test cases in TR36.866, interested companies are encouraged to provide evaluation results for clarifying effect of MMSE-IRC implementation after inter-stream interference cancellation
· If improvement thanks to MMSE-IRC will be clarified, above optional tests should be considered including appropriate DIP values
· For RI reporting test
Proposal 4: An additional RI reporting test which targets middle range of SNR should be considered to ensure extension of SNR range for dual-layer transmission thanks to SU-MIMO advanced receiver
· For CQI reporting test
Proposal 5: Frame work of current CQI reporting test for dual-layer transmission should be reused for SU-MIMO advanced receiver
· For PMI reporting test
Proposal 6: Specification of additional PMI reporting test for SU-MIMO advanced receiver is not needed
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