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1	Introduction
According to the NAICS WI Performance part objectives, CSI feedback performance requirements should be specified based on the signalling of interference parameters as specified in the core part of the work item [1]. In the previous meetings, the different CQI reporting mechanisms for the NAICS receiver have been discussed. Specifically, MMSE-IRC, MMSE-IRC+CRS-IC, semi-static post-NAICS and dynamic post-NAICS based CSI reporting were highlighted [2]; however, no consensus on the recommended CSI reporting mechanism for NAICS receivers was reached, considering the feasibility and performance achieved by individual algorithm. 
In this contribution, we share our views on CSI reporting test and available reporting approaches under consideration for NAICS receivers.

2 General Discussion on CSI Reporting Test
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]From our understanding, the general purpose of performance test including demodulation and CSI reporting is to guarantee a minimum performance, but not to specify a particular UE implementation, and more importantly not to prevent the advanced implementation with performance gain. The purpose of CSI reporting test is to guarantee the CSI reporting mechanism is correctly implemented under the CQI definition in 36.213.
· Proposal 1: CSI reporting test should not be designed to specify a particular CSI reporting mechanism, with consequently preventing the advanced implementation to achieve better performance.
On the other hand, the necessity of discussion on CQI reporting options comes from the RAN1’s agreement on CQI definition:
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]•   In Rel-12, there is no change to the current CQI definition for NAICS CSI reporting.  
–	The UE would take into account any NAICS gains in CQI derivation and it is up to RAN4 whether a new test case is required
•	If RAN4 performance part does not find a feasibility of above note, this agreement do not preclude possibilities of RAN1 specification change
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Based on the above statement, current CQI definition should be not be changed unless there is no feasibility of taking into account any NAICS gains in CQI derivation. Hence, the discussion on CQI reporting options should mainly be based upon two factors, i.e., 1) NAICS gain: whether the CQI reporting option can take any NAICS gains into account; 2) feasibility: whether the CQI reporting is feasible in the implementation. 
· Proposal 2: Discussion on CQI reporting options should mainly be based upon two factors: 
           1) NAICS gain:	whether the CQI reporting option can take any NAICS gains into account; 
           2) Feasibility: 	whether the CQI reporting can be implemented.

3 Discussion on CQI Reporting Options
In this paper, the discussion is provided on the feasibility and the performance achieved by individual algorithm as follows.
•	Option 1: CQI reporting based on MMSE-IRC
•	Option 2: CQI reporting based on MMSE-IRC+CRS-IC
•	Option 3: CQI reporting based on a semi-static post-NAICS
•	Option 4: CQI reporting based on dynamic post-NAICS
Option 1: CQI reporting based on MMSE-IRC
UE derives CQI reports under the assumption of utilizing legacy MMSE-IRC receiver, while the underestimated CQI reporting for NAICS receiver could be compensated by eNB side OLLA in practical implementation. 
•	NAICS Gain: MMSE-IRC based CQI reporting does not take any NAICS gains into account, although NAICS receivers can still outperform legacy MMSE-IRC receiver with reduced BLER. 
•	Feasibility: MMSE-IRC based CQI reporting has been implemented without complexity issues.
Option 2: CQI reporting based on MMSE-IRC+CRS-IC
UE derives CQI reports under the assumption of utilizing MMSE-IRC receiver along with CRS-IC. For non-colliding CRS scenario, limited performance gain can be achieved due to CRS-IC alone, which makes the CQI generated by this method slightly closer to true NAICS performance, compared with Option 1. For colliding CRS scenario, improvement in channel estimation quality can be obtained by CRS-IC, which leads to better demodulation performance. 
•	NAICS Gain: In non-colliding CRS scenario, MMSE-IRC + CRS-IC based CQI reporting takes limited NAICS gains into account. However, for colliding CRS scenario, NAICS gains have not been considered in CQI reporting, while the improvement over legacy MMSE-IRC receiver comes from better channel estimation and signal detector. 
•	Feasibility: MMSE-IRC based CQI reporting proved to be feasible in LTE Rel-11 FeICIC WI.
Option 3: CQI reporting based on a semi-static post-NAICS
UE derives CQI reports by offsetting a NAICS gain over the legacy MMSE-IRC CQI reporting, while the offset representing the NAICS gain is a function of semi-static interference parameters such as I/N, C/N etc. In practical implementation, the value of NAICS gain offset is chosen to ensure robustness under varying interference properties. 
•	NAICS Gain: Obviously, this semi-static approach does take some NAICS gains into account, although the amount of this gain is controversial in RAN4 discussion [3][4].  
•	Feasibility: The complexity of this semi-static approach is expected to be the same as MMSE-IRC based CQI reporting.
Option 4: CQI reporting based on dynamic post-NAICS
UE derives CQI reports by capturing the NAICS demodulation performance based on the dynamic properties of the interferer such as modulation, rank and loading of the interferer. Although several implementation issues for blind detect interference structure have been identified, an alternative version of dynamic post-NAICS is proposed by employing only statistical properties of interference PDSCH REs [3], referred as to dynamic post-NAICS CQI with interference statistics. 
•	NAICS Gain: Based on available information, post-NAICS approach takes NAICS gains into account.  
•	Feasibility: The dynamic post-NAICS with interference statistics does not require blind detection, and additional complexity is needed to deal with interference statics.
Based on the above analysis for current available options for NAICS CQI reporting, we cannot reach the conclusion that there is no feasibility of taking into account any NAICS gains in CQI derivation. 
· Observation 1: Based on the analysis for current available options for NAICS CQI reporting, we cannot reach the conclusion that there is no feasibility of taking into account any NAICS gains in CQI derivation.
Therefore, we will have the following proposal:
· Proposal 3: Options for CSI reporting test should be further investigated before precluding all advanced CQI reporting approaches.
4 Discussion on eNB OLLA
Partial NAICS gain can be captured into MCS selection by OLLA at eNB side, which is mentioned in previous RAN4 discussions, and the following factors should be taken into account: 
Firstly, it has been well recognized that OLLA is an effective method to correct the unmatched performance of the reported CQI as observed by several companies' simulation results. With the help of OLLA, eNB could successfully transfer most of NAICS demodulation gain into system level performance gain. Meanwhile, OLLA is also effective to compensate the performance gap rooted from different CSI reporting algorithms.
On the other hand, OLLA at eNB side may be ineffective considering practical limitations: (1) With short packets and bursty traffic patterns, OLLA convergence time may not be sufficient to compensate for the significantly mismatched CQI report from MMSE-IRC based reporting; (2) OLLA limitations in pull-in range may be implemented to limit the amount of mismatch in the CQI report and true CQI; (3) With MMSE-IRC based CQI reporting, OLLA at eNB side will be challenged when UE NAICS modem fallback to MMSE-IRC mode.
Even for the scenario where OLLA at eNB can handle all the CQI mismatches, we still should not exclude or punish advanced CQI reporting approaches, which will not or at least not wholly dependent on OLLA to track the performance of NAICS receiver. Regarding the concern on the unmatched CQI reporting from different implementations, OLLA at eNB side can still effectively control MCS selection as pointed out above. Finally, obviously, mandating a specific implementation is out of the scope of RAN4 CSI reporting test, especially the required MMSE-IRC CQI reporting has obvious flaws.
Based upon the above analysis, we will reach the following conclusion, i.e., the CSI reporting compensation for NAICS gain should not be mandated to solely depend on OLLA at eNB side.
· Proposal 4: The CSI reporting compensation for NAICS gain should not be mandated to solely depend on OLLA at eNB side.

5 Conclusion
In this contribution, we have the following observation and proposal, 
· Proposal 1: CSI reporting test should not be designed to specify a particular CSI reporting mechanism, with consequently preventing the advanced implementation to achieve better performance.
· Proposal 2: Discussion on CQI reporting options should mainly be based upon two factors: 
           1) NAICS gain:	whether the CQI reporting option can take any NAICS gains into account; 
           2) Feasibility: 	whether the CQI reporting can be implemented.
· Observation 1: Based on the analysis for current available options for NAICS CQI reporting, we cannot reach the conclusion that there is no feasibility of taking into account any NAICS gains in CQI derivation.
· Proposal 3: Options for CSI reporting test should be further investigated before precluding all advanced CQI reporting approaches.
· Proposal 4: The CSI reporting compensation for NAICS gain should not be mandated to solely depend on OLLA at eNB side.
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