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1 Introduction

The SU-MIMO intra-cell interference cancellation is aiming to cancel the inter-stream interference from the same user and relatively good gain has been seen in [1] during the SI phase of NAICS and is concluded in [2] with up to 5dB gain. Further the WID in [3] is agreed in the RAN plenary meeting. In this contribution we provide the way forward as working assumptions for SU-MIMO UE performance test on both PDSCH demodulation and CSI parts.
2 Proposal on working assumption

When starting the WI the objections from the WID are listed below.

The objective is to enhance the UE performance in the presence of inter-stream interference thereby improving the spectral efficiency for the system. The detailed objectives include:

· 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.
According to TP [2] the following test cases are agreed to identify the performance gain of advanced receivers for SU-MIMO intra-cell scenarios (R4-135670):

· 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 (TM 9), 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

During the SI of NAICS the study of SU-MIMO focus on the UE demodulation performance with relatively good gain seen for both FRC and VRC configuration. And the conclusion was made based on these assumptions as following.

From the summary of the link level simulation results above, we conclude that further advanced receiver based on IC/ML without the need for network assistance can provide significant gains (e.g. up to 5dB depending on the receiver structure and the test cases) compared to legacy baseline receivers such as MMSE-IRC and MMSE when applied to SU-MIMO scenarios listed above (i.e. the goal is to cancel the inter stream intra cell interference).
It can be seen the agreed scenarios from the study item still fultill the objections for the PDSCH UE demodulation performance requirement so we think it’s good to keep the same test scenarios studied in the SI phase to the WI. But in the WI phase in order to more accurately define the requirement it’s good to only focus on FRC test in single cell scenarios. Also it can be seen the throughput gain is bigger under medium and high correlation channel than low correlation. And medium correlation is considered to be a more realistic scenario so we propose the following working assumption for UE demodulation tests. More detailed proposal can be found in [4].
Proposal 1: Reusing agreed rank 2 scenario from SI to define UE deomodulation test, only focusing on FRC in single cell scenarios with medium correlation for the propagation channels.

As analysized in [5] we shared the same view that it’s possible to have different candidate receivers for SU-MIMO and NAICS WI. Also more important SU-MIMO is targeting on high SNR range in order to achieve more throughput gain for rank 2 transmission in one cell so we think we should make sure the receiver type of SU-MIMO WI should be driven in the way uncorrelated with NAICS WI.

Proposal 2: Selection of candidate receiver in SU-MIMO shouldn’t be linked to NAICS WI as SU-MIMO is targeting on different user scenarios.

Also it can be noticed from the TR in [2] only a few companies provided simulation results to SU-MIMO during NAICS SI so we believe it’s more important to get the alignment results from more companies with different receiver types in order to confirm the targeting scenario other than downselecting the receiver type. To confirm the receiver type can be done in a later phase.
Proposal 3: Get alignment results for demodulation tests first before receiver type downselection. 

And in the objection of the WID in [3] the CSI requirement is included too but from the SI there is no study done for the CSI part for the SU-MIMO scenario. We think at the beginning of the WI it’s important to evaluate the CSI reporting with different candidate receivers before coming into detailed requirement definitions. More detailed proposal can be found in [6].

Propsoal 4: Study the impact on CSI reporting with the candidate receivers in parallel to defining the demodulation tests.

3 Conclusions

In this contribution we provide the working assumption for SU-MIMO performance tests together as following. This paper is for approval.
Proposed working assumption for SU-MIMO:

Proposal 1: Reusing agreed scenario from SI to define UE deomodulation test, only focusing on FRC in single cell scenarios with medium correlation for the propagation channels.
Proposal 2: Selection of candidate receiver in SU-MIMO shouldn’t be linked to NAICS WI as SU-MIMO is targeting on different user scenarios.
Proposal 3: Get alignment results for demodulation tests first before receiver type downselection. 

Propsoal 4: Study the impact on CSI reporting with the candidate receivers in parallel to defining the demodulation tests.
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