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1 Introduction

In RAN4#71 meeting some agreement made for NAICS WI are listed below in [1] where indicates the transmission mode or transmission scheme can be blindly detection without higher layer signaling.

· Parameters that RAN4 found benefit in complexity and performance if RAN1 defines the HL signaling with subset restrictions.
· Transmission mode / Transmission scheme
· RAN4 found benefit in complexity and performance if HL subset signaling is provided without any scheduling constraints on the TMs/TSs used in the network. Some companies found that TM/TS could be detected without signaling.
However it was further decided in [2] to take the following working assumption for TM.
· The following parameters of interfering cells are signaled by higher layer

· Working assumption[note]: TM(s) used in eNB

· “x” bits to represent supported TMs, i.e., TM1, TM2 (a “fallback” mode), TM3, TM4, TM6, TM8, TM9, TM10
· [Note]: During RAN1 discussion, some companies prefer to use “transmission scheme(s)” as an alternative higher layer signalling to “TM(s)”

In this contribution we provide simulation results for the TM detection and results based on SLIC receiver and proposal in order give further guideline for RAN1.
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. 

Figure 1 shows the TP results for SLIC based on TM=[4,4,4], MCS=[5,5,5], CRS APs=[2,2,2], RI=[1,1,1], 5-25% geometry level, RU=40%, Scenario 1 with follow PMI tput results under I1/No@80%tile. Figure 2 shows the TP results for SLIC with same condition except under I1/No@50%tile. Figure 3 shows the TP results for SLIC with same condition except under I1/No@20%tile.

All the simulations in Figure 1~3 are using Phase 1 scenario and strongest interferer is with colliding CRS. The simulation bandwidth is 3MHz for simplicity. The results show 3 different options with different implementation. The genie case assumes all the needed information to be known. 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). A third option is to limit the TM detection only into CRS-based TM with all the other information blindly detected. 
In all simulations in this contribution the CRS-IC is assumed based on the agreement in [4] that CRS-IC should be taken as one of the NAICS functionalities.
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Figure 1 TP for SLIC TM= [4 4 4] CRS= [2 2 2] MCS= [5 5 5] RI= [1 1 1] I1/No@80%tile
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Figure 2 TP for SLIC TM= [4 4 4] CRS= [2 2 2] MCS= [5 5 5] RI= [1 1 1] I1/No@50%tile
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Figure 3 TP for SLIC TM= [4 4 4] CRS= [2 2 2] MCS= [5 5 5] RI= [1 1 1] I1/No@80%tile
From the simulation results we have the following observations.
Observation 1: Under conditions with different interference levels the joint 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) with SLIC can achieve comparably good gain when compared to genie case.
Also as pointed in [3] a maximum-three-step approach can be used for TM detection with accepatable complexity comparing to the blind detection of the dynamic parameters.
Observation 2: Blind detection of TM is demonstrated to be feasible in terms of performance (no degradation of the performance for 1 PRB-pair PDSCH allocation) while adding small complexity compared to the overall NAICS complexity.
With the above observation we propose the following.
Proposal 1: No need for HL signaling for TM or TM scheme.
3 Conclusions

In this contribution we provide the simulation results for TM detection with observation and proposal which are summarized below.

Ob Observation 1: Under conditions with different interference levels the joint 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) with SLIC can achieve comparably good gain when compared to genie case.

Observation 2: Blind detection of TM is demonstrated to be feasible in terms of performance (no degradation of the performance for 1 PRB-pair PDSCH allocation) while adding small complexity compared to the overall NAICS complexity.
Proposal 1: No need for HL signaling for TM or TM scheme.
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