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1. Introduction

At the last RAN4#71 meeting, it was agreed that RAN4 is continuing to study the complexity and performance benefits of assistance signalling for the following parameters until RAN4 #72 at the latest in the way forward [1]. 
· 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

In this contribution, we provide our view on signalling design for the PDSCH starting symbol in order to ensure the gain from the NAICS receiver.
2. Assistance signalling for PDSCH starting OFDM symbol
We consider that it is not desirable to use a semi-static value and signalling for the CFI and PDSCH starting position since it is clear that the semi-static value imposes the NW restriction and diminishes the performance gains from the NAICS in system-level perspective. Hence, from the RAN4 perspective, it should be concluded whether blind detection of the CFI is feasible or not. Specifically, the impact of the CFI estimation on the UE demodulation performance should be evaluated in RAN4. If the CFI estimation is found to be inaccurate enough to degrade performance, semi-static signalling for the CFI and PDSCH starting position can be considered to avoid the performance degradation.
Observation 1: Semi-static signalling for the CFI and PDSCH starting position can be considered to avoid the performance degradation if the CFI estimation is found to be inaccurate enough to degrade performance.
Proposal 1: It should be concluded whether blind detection of the CFI is feasible or not.
On the other hand, it was agreed that higher layer signalling for the PDSCH starting OFDM symbol does not imply any restriction at the eNodeB at the last RAN4 #71 meeting [1]. Therefore, if the number of OFDM symbols for the PDCCH for the interfering cell is allowed to exceed the semi-statically configured value, the NAICS performance would be degraded since the UE is not able to identify the exact boundary between PDCCH and PDSCH of the interfering cell. For example, the performance of NAICS would be degraded due to inappropriate application of NAICS receiver as shown in Fig. 1. 
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Fig. 1. Performance degradation due to inappropriate application of NAICS

Observation 2: If the number of OFDM symbols for the PDCCH for the interfering cell exceeds the semi-static value due to dynamic change in the PDCCH region, the NAICS performance would be degraded since the UE is not able to identify the exact boundary between PDCCH and PDSCH of the interfering cell.

In order to allow for flexible change in the PDCCH region even in the presence of such semi-static value and to minimize the performance loss, one way is let the UE assume that the number of OFDM symbols for the PDCCH for the interfering cell does not exceed the semi-static value. For example, in the case of Fig. 1, it would be desirable that "3 OFDM symbol" is semi-statically configured to the UE as the boundary between PDCCH and PDSCH of the interfering cell by higher layer, and UE assumes that actual boundary does not exceed this value. In this case, the UE cannot apply the NAICS receiver to the all PDSCH resources, but can apply Rel.11 MMSE-IRC receiver to the remaining part of the subframe instead of NAICS as shown in Fig. 2. Therefore, although the performance gain of the NAICS may be slightly degraded, the performance for the NAICS receiver is still better than that for the Rel-11 MMSE-IRC receiver by exploiting the Rel-12 NAICS. Of course, in the case where the PDSCH starting symbol of serving cell is equal or higher than configured value, the UE can apply the NAICS receiver to the all PDSCH resources without any performance loss as shown in Fig. 3. 

Proposal 2: If the conclusion of Proposal 1 is not feasible, then, if the PDSCH starting symbol is configured by higher layer signalling, and the UE should assume that the number of OFDM symbols for the PDCCH for the interfering cell does not exceed the configured value.
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Fig. 2. UE behavior when assuming semi-static signaling
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Fig. 3. Case without any performance loss 
3. Conclusion

In this contribution, our view on assistance signalling for PDSCH starting OFDM symbol were provided. Our observation and proposal are summarized as follows.
Observation 1: Semi-static signalling for the CFI and PDSCH starting position can be considered to avoid the performance degradation if the CFI estimation is found to be inaccurate enough to degrade performance.
Proposal 1: It should be concluded whether blind detection of the CFI is feasible or not.

Observation 2: If the number of OFDM symbols for the PDCCH for the interfering cell exceeds the semi-static value due to dynamic change in the PDCCH region, the NAICS performance would be degraded since the UE is not able to identify the exact boundary between PDCCH and PDSCH of the interfering cell.

Proposal 2: If the conclusion of Proposal 1 is not feasible, then, if the PDSCH starting symbol is configured by higher layer signalling, and the UE should assume that the number of OFDM symbols for the PDCCH for the interfering cell does not exceed the configured value.
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