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1 Introduction

In RAN4#70bis meeting the following scenarios are agreed for the NAICS WI. 

Scenarios and assumptions for dynamic parameters detection studies

· NAICS performance under mixed TM scenarios should be studied. 

· Companies should indicate assumption made when detecting TM

· Non-colliding CRS pattern for the dominant interferer should be considered in NAICS study.

This is in line with our consideration in [1], where we highlight the importance of supporting the evolution of networks towards DMRS based TMs. During a long time there will be both legacy, only supporting CRS based TMs, and new UEs, supporting both CRS and DMRS based TMs, in the network. Therefore, it is an important aspect to make sure that NAICS functionality applies also to cases when the network uses a mixture between CRS and DMRS based TMs. 

In this contribution we provide simulation results for the scenario with mixture between CRS and DMRS based TMs with NAICS functionality, together with proposals to confirm its necessarity to have the mixed TM with blind detection for NAICS.
2 Simulation results
In the rest of the paper the following notation is used for CRS APs, TM, MCS and RI: ‘A’= [x,y,z] means that parameter ‘A’ takes value ‘x’ for the serving cell, ‘y’ for the first interferer and ‘z’ for the second interferer. 
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Figure 1 TP for SLIC TM= [4 9 9] CRS= [2 2 2] MCS= [5 5 5] RI= [1 1 1]
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Figure 2 TP for EIRC TM= [4 9 9] CRS= [2 2 2] MCS= [5 5 5] RI= [1 1 1]
Figure 1 and 2 show the TP results for SLIC and E-IRC based on mixed TM= [4 9 9], CRS AP= [2 2 2], MCS= [5,5,5], RI= [1,1,1], 5-25% geometry level, RU=40%, I1/No@50%tile Scenario 1 with follow PMI tput results. 
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Figure 3 TP for SLIC TM= [4 9 9] CRS= [2 2 2] MCS= [5 5 5] RI= [2 1 1]
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Figure 4 TP for EIRC TM= [4 9 9] CRS= [2 2 2] MCS= [5 5 5] RI= [2 1 1]
Figure 3 and 4 show the TP results for SLIC and E-IRC based on TM=[4,9,9], MCS=[5,5,5], , CRS APs=[2,2,2], RI=[2,1,1] 5-25% geometry level, RU=40%, I1/No@50%tile Scenario 1 with follow PMI tput results.
All the simulations in Figure 1~4 are using Phase 1 scenario with mixed TM but with no prior knowledge of TM and the strongest interferer is with colliding CRS. The blind detection is based on joint blind detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI), CSI-RS ignorance. 
From the simulation results we have the following observations and proposals.

Observation 1: With mixed TM scenarios between CRS based and DMRS based TM the relative TP gain with SLIC or EIRC receiver is comparably good as CRS based TM only scenarios. 

Observation 2: The joint blind detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI), CSI-RS ignorance does not degrade the genie aided performance with 1PRB pair based blind detection for the simulated conditions.

Proposal 1: Confirm mixed TM scenarios between CRS based TM and DMRS based TM to be included for NAICS WI.

Proposal 2: Joint blind detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI), CSI-RS ignorance provides good gain with 1PRB pair based blind detection for mixed TM scenarios between CRS based and DMRS based TM under the simulated conditions.
3 Conclusions

In this contribution we provide the simulation results for mixed TM scenarios between CRS based TM and DMRS based TM together with observations and proposals which are summarized below.

Observation 1: With mixed TM scenarios between CRS based and DMRS based TM the relative TP gain with SLIC or EIRC receiver is comparably good as CRS based TM only scenarios. 

Observation 2: The joint blind detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI), CSI-RS ignorance does not degrade the genie aided performance with 1PRB pair based blind detection for the simulated conditions.

Proposal 1: Confirm mixed TM scenarios between CRS based TM and DMRS based TM to be included for NAICS WI.

Proposal 2: Joint blind detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI), CSI-RS ignorance provides good gain with 1PRB pair based blind detection for mixed TM scenarios between CRS based and DMRS based TM under the simulated conditions.
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