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1 Introduction
During a couple of recent 3GPP RAN1 meetings, the following CSI enhancement options for NAICS were proposed [1]: 
· Option 1: Extending CSI reference resource definition to the resource allocation of the scheduled PDSCH
· Option 2: NAICS CQI with a fixed modulation assumption of interference signal

· Option 3: Aperiodic CSI-IMR configuration 

· Option 4: Configuration of interference averaging interval for CSI calculation by network side

· Option 5: NAICS CSI calculated based on interference observed over a CSI-IM

· Option 6: Multiple CSI feedback assuming different receiver type

· Option 7: Modification of CQI definition

However, consensus on the benefit of any among the above proposals has not been reached yet and it was concluded that RAN1 will have further discussion on whether or how CSI enhancement is introduced for Rel-12 NAICS among such proposals that do not cause RAN2 impact. In this contribution, we present Samsung’s view on the above CSI enhancement options for Rel-12 NAICS.
2 Discussion on CSI Enhancement Options for NAICS
Among the above seven CSI enhancement options, Option 3 would require a new RRC signalling to configure NAICS UEs with the new type of CSI-IM for NAICS. In addition, Option 4 and Option 6 would also lead to introduce a new RRC signalling to realize NAICS UEs to distinguish different interference averaging intervals and different CSI processes assuming different receiver types, respectively. Therefore, any of Option 3, Option 4, and Option 6 is not valid due to the inconsistency with RAN1 agreement that there is no RAN2 impact by Rel-12 NAICS CSI enhancement.
Observation 1: Option 3, Option 4, and Option 6 are not valid options in Rel-12 due to the RRC signalling impact
Option 1, Option 2 and Option 5 are similar to each other in a sense that they would take into account the advanced receiver gain for CSI calculation under a certain interference assumption, even though such options are different from each other in terms of how the assumption on interference parameters such as RI, PMI, and modulation order (MO) is derived in UE side. In Option 1 and Option 5, interference parameters observed on scheduled PDSCH and CSI-IM are assumed for CSI calculation, respectively, requiring UE to blindly detect interference parameters on those resources. On the other hand, fixed interference parameters, e.g. RI=1, PMI=0, Modulation=QPSK, are assumed for CSI calculation in Option 2. 
In order to comprehensively study how such CSI enhancement options affect on the overall system performance, evaluation results for SLML receivers with some CSI calculation methods were provided in [2]. According to the system-level evaluation results, it was observed that 
· The mismatch between the assumption on interference parameters at CSI calculation timing and the actual interference parameters of the interferer at scheduling timing can cause a significant performance loss, compared to CSI calculation method based on the legacy MMSE-IRC receiver.
For all of Option 1, Option 2 and Option 5, such mismatch of interference parameters would be unavoidable in real network situation because it would be impossible for a UE or the serving eNB to predict the exact interference parameters of the dominant interferer at actual scheduling timing of the UE. Therefore, such CSI enhancement options would not be a proper way to specify CSI enhancement for Rel-12 NAICS receivers.
Observation 2:
· The mismatch between the assumption on interference parameters at CSI calculation timing and the actual interference parameters of the interferer at scheduling timing would result in a significant performance loss
· For all of Option 1, Option 2 and Option 5, such mismatch of interference parameters would be unavoidable in real network situation
It would be worth to note that CSI enhancement option 7 (modification of CQI definition) should be the next step after RAN1 identifies a certain unified CSI calculation method which can provide an additional performance benefit to NAICS receivers. However, there is no such a proposal which is agreeable in RAN1 yet. Furthermore, once the CQI definition is modified under the assumption of a certain CSI calculation method, it would restrict the UE implementation flexibility which could possibly realize an advanced CSI calculation method to provide a significant performance gain in a proprietary manner. Therefore, in our view, any special treatment for NAICS receivers in terms of CSI enhancement should not be defined in Rel-12. That is, the CSI calculation method for Rel-12 NAICS should be up to the UE implementation by each company.
Observation 3:
· Option 7 should be the next step after RAN1 identifies a certain unified CSI calculation method which can provide an additional performance benefit to NAICS receivers
· There is no such a proposal which is agreeable in RAN1, yet
· Option 7 would restrict the UE implementation flexibility which could realize an advanced CSI calculation method

Proposal: Any special treatment for NAICS receivers in terms of CSI enhancement is not needed in Rel-12
3 Conclusions
In this contribution, the following CSI enhancement options for Rel-12 NAICS are discussed: 
· Option 1: Extending CSI reference resource definition to the resource allocation of the scheduled PDSCH
· Option 2: NAICS CQI with a fixed modulation assumption of interference signal

· Option 3: Aperiodic CSI-IMR configuration 

· Option 4: Configuration of interference averaging interval for CSI calculation by network side

· Option 5: NAICS CSI calculated based on interference observed over a CSI-IM

· Option 6: Multiple CSI feedback assuming different receiver type

· Option 7: Modification of CQI definition

Based on the discussion, it is observed that
Observation 1: Option 3, Option 4, and Option 6 are not valid options in Rel-12 due to the RRC signalling impact
Observation 2:
· The mismatch between the assumption on interference parameters at CSI calculation timing and the actual interference parameters of the interferer at scheduling timing would result in a significant performance loss
· For all of Option 1, Option 2 and Option 5, such mismatch of interference parameters would be unavoidable in real network situation
Observation 3:
· Option 7 should be the next step after RAN1 identifies a certain unified CSI calculation method which can provide an additional performance benefit to NAICS receivers
· There is no such a proposal which is agreeable in RAN1 yet
· Option 7 would restrict the UE implementation flexibility which could possibly realize an advanced CSI calculation method

Therefore, it is proposed that
Proposal: Any special treatment for NAICS receivers in terms of CSI enhancement is not needed in Rel-12
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