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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.

· RAN4 is continuing to study the complexity and performance benefits of assistance signalling for the following parameters until RAN4 #72 at the latest:

· ZP and NZP CSI-RS configuration
· PDSCH starting OFDM symbol

· This signalling does not imply any restriction at the eNodeB
· QCL information if interference is TM10
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

· FFS: PDSCH starting position

In this contribution we provide simulation results for the PDSCH starting position detection based on SLIC and EIRC receivers with proposals in order give further guideline for RAN1.
2 Discussion and simulation results
The PDSCH start is normally determined either via the PCFICH information or it could be indicated via higher layer signalling when the UE is scheduled via ePDCCH. The UE could use different methodologies in order to detect the PDSCH starting symbol, i.e. decoding the neighbour cell PCFICH or pure blind detection of the PDSCH start.

The neighbour cell PCFICH decoding could provide reliable information about PDSCH start. A neighbour cell PCFICH decoding-based method could be acceptable when the PDSCH starting symbol of the neighbour interfering cell is provided via the PCFICH. In case this information is provided via higher layer signaling for TM10 or configured in other carrier when it’s under CA with cross carrier scheduling, decoding the PCFICH may lead to erroneous information for the NAICS UE. Hence, the pure blind detection of the PDSCH starting symbol could be considered as a safer approach. This is illustrated in Figure 1-2 which give the performance of EIRC and SLIC in the following case

· Phase 1, Scenario 1, 5-25% geometries RU=40%, I1/Noc conditioned @ 50% MCS= [5,5,5], RI=[1,1,1]. (Here the notion and also for the rest of the paper is used for CRS APs, TM, MCS and RI as following: ‘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)
· The following throughput curves are shown:

· The PDSCH starts at symbol 2, the UE assumes or decode erroneously that PDSCH starts from symbol 3

· The PDSCH starts at symbol 2, the UE assumes that the PDSCH starts at symbol 2 (ideal case)

· The UE joint blindly detect the PDSCH starting symbol.
· Performance for EIRC (Figure 1) and SLIC (Figure 2).

All the simulations are using Phase 1 scenario with TM 4 and the strongest interferer 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). 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.
Figure 3 shows the results in terms of reliability of PDSCH start blind detection based on 1 PRB-pair allocation. As it can be seen the reliability associated to the detection of this parameter is close to 100%.
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Figure 1 TP for Phase 1, Scenario 1, 5-25% geometries RU=40%, I1/Noc @ 50% MCS= [5,5,5], RI=[1,1,1], with EIRC
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Figure 2 TP for Phase 1, Scenario 1, 5-25% geometries RU=40%, I1/Noc @ 50% MCS= [5,5,5], RI=[1,1,1], with SLIC
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Figure 3 Reliability associated to parameters blind detection for the conditions in Figure 1 and 2
From the above it can be seen by assuming the largest CFI as 3, reduce the performance gain to half of the NAICS gain with genie or blind detection case. 

Observation 1: Erroneous information about PDSCH starting symbol may lead to degradation of the performance (degradation depends on the error).

Observation 2: Blind detection of PDSCH starting symbol provides no loss in performance and it is considered to be a safer approach compared to neighbour cell PCFICH decoding, which might not lead to the correct information in case the information is carried by higher layer signalling or by cross carrier scheduling under CA.

In terms of complexity, the detection of PDSCH starting symbol could be approximated by the complexity related to the computation of the data based covariance matrix on the first three OFDM symbols which is much lower compared to the data covariance matrix that needs to be computed for example for PMI and RI detection.
Observation 3: Blind detection of PDSCH starting symbol 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.
In conclusion, the following proposals can be made:

Proposal 1: No need for HL signaling for PDSCH starting symbol position.
3 Conclusions

In this contribution we provide the simulation results for PDSCH starting position with observation and proposal which are summarized below.

Observation 1: Erroneous information about PDSCH starting symbol may lead to degradation of the performance (degradation depends on the error).

Observation 2: Blind detection of PDSCH starting symbol provides no loss in performance and it is considered to be a safer approach compared to neighbour cell PCFICH decoding, which might not lead to the correct information in case the information is carried by higher layer signalling or by cross carrier scheduling under CA.

Observation 3: Blind detection of PDSCH starting symbol 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.
In conclusion, the following proposals can be made:

Proposal 1: No need for HL signaling for PDSCH starting symbol position.
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