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1 Introduction

In the last meeting, initial discussions were involved in [1]~[5] for NAICS CSI requirement and no consensus or agreement was made.  In this contribution, we will further discuss the CSI requirement and present our consideration.

2 Discussion on CSI requirement

In this contribution, we would like to clarify the feasibility of NAICS CSI requirements.
Firstly of all, let’s review the information related to NAICS CSI requirement, here are the CQI definition in TS36.101:

· A single PDSCH transport block with a combination of modulation scheme and transport block size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the CSI reference resource, could be received with a transport block error probability not exceeding 0.1.

And during the RAN1 discussion, with respect to the conclusion of NAICS CSI, there are following agreements which captured in RAN1 chairman notes:

· In Rel-12, there is no change to the current CQI definition for NAICS CSI reporting.  

· Note that the UE would take into account any NAICS gains into the 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 agreements do not preclude possibilities of RAN1 specification change
2.1 General test principle
Obviously, one of test purpose of NAICS CQI definition tests could be verifying whether UE has taken the NAICS gain into considering with driving CQI estimation. In the demodulation test, our purpose is to verify whether the NAICS receiver and blind detection has been applied correctly, so a high or unrealistic interference levels could be captured. But considering the CQI measurement, with respect to UE implementation, the CQI threshold and measurement algorithm would be optimized according to different scenarios, such as interference level, interference condition. So, we need selecting the realistic and reasonable test scenarios for NAICS CQI requirement. 
Another test purpose is derived from the network side, that is we should make sure a common UE implementation on NAICS CSI feedback, no matter post-IC or pre-IC or MMSE-IRC feedback, so that the eNB could perform common scheduling algorithm for the UEs from different vendors, such as how to perform OLLA.

Regarding the above two test purposes, we think ensuring a common UE implementation should be considered as high-priority because eNB would anyhow perform compensation on CQI values as long as a common UE measurement is used.

Proposal 1

The test purpose of NAICS CQI definition tests is to
·  Guarantee a common UE implementation for NAICS CQI measurement
· If possible, further verify whether UE has taken the NAICS gain into considering with realistic scenarios.
Also, according to the discussions in the last meeting, several companies challenged the test feasibility of NAICS CQI tests, and tried to reach a conclusion of capturing MMSE-IRC receiver for NAICS, and were eager to send LS to RAN1 with an un-agreed agreement. In our views, as we haven’t made a common agreement of NAICS gain in different scenarios and haven’t performed study for NAICS CQI measurement, it’s too early to get the conclusion. So we propose that:
Proposal 2
Whether introducing NAICS CQI definition tests or reuse a MMSE-IRC based CSI feedback would depend on:

· The study of NAICS gain in different scenarios which is already in progress
· The study of feasibility on NAICS CQI measurement
2.2 Candidate setups
As we know, several solutions were present and given in last meeting, which are Option 1: reusing MMSE-IRC receiver for CQI measurement, and Option 2: capturing post-IC receiver for CQI measurement. In this contribution, we would share our views on how to perform NAICS CSI requirements separately.
Option 1: Reusing MMSE-IRC receiver for CQI measurement
When CRS-non-colliding scenarios, based on our NAICS demodulation evaluation, MMSE-IRC would perform similar performance with NAICS receiver. And with CRS-colliding scenarios, as the Interference Correlation Matrix measured on serving cell CRS resource would not present the PDSCH interference of neighbour cells, MMSE-IRC would perform worse than NAICS receiver.  As a result, with respect to the RAN1 definition of CQI measurement in TS36.101, it could be said that MMSE-IRC receiver could be used for NAICS receiver for CRS-non-colliding scenarios, while couldn’t be used for CRS-colliding scenarios.
Let’s keep in mind that the reason why it’s not feasible of using MMSE-IRC feedback is due to that in CRS-colliding network, the interference measured as CRS couldn’t present the real PDSCH interference. Apparently this issue also happen in legacy network with CRS-colliding and non-full buffer traffic model. As there isn’t specification modification and RAN4 CSI requirement to solve this issue in legacy specification, so it is also not needed to define test cases for CRS-colliding and NAICS scenarios.
In summary, if MMSE-IRC receiver is used for NAICS CQI measurement, it could be observed that:

Proposal 3
If MMSE-IRC receiver is used for NAICS CQI measurement, it could be adopted that:

· Introducing a CQI definition test in CRS-non-colliding for the purpose of guaranteeing a common UE implementation for NAICS CQI measurement

· No need to define RAN4 CSI requirements for CRS-colliding scenarios and No need to introduce specification modification on CQI definition.
Option 2: Capturing post-IC receiver for CQI measurement
For the purpose of studying the feasibility of involving the NAICS gain into CQI measurement, RAN4 should reach alignment for the following issues:
· Interference scenarios 

As discussion above, the interference scenarios for CQI measurement should be a realistic one and not-corner case, and also show significant NAICS gain over MMSE-IRC

· Measurement resource
As discussed in [4], shown in figure 1, there would be different UE behaviours regarding three different cases if UE is required to have the CQI measurement in certain subframe:
If known serving cell PDSCH is present, UE could estimate the NAICS gain based on known serving and interference PDSCH.

If serving cell PDSCH is absent or unknown serving cell PDSCH is present, UE should estimate the NAICS gain based on default assumptions of serving PDSCH cell, or based on the assumption that eNB performing PDSCH scheduling exactly following the CSI feedback. Apparently, the NAICS gain would be overestimated when serving cell PDSCH is absent because of better blind detection performance without serving signal.
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Figure 1. Serving cell PDSCH allocation impact on interference parameters measurements (provided in R4-146516)
· Performance metric

Further study would be needed to verify whether the legacy test metric is sufficient for NAICS CQI requirement, or whether new test metric is needed.
Based on the above analysis, it could be observed that
Proposal 4
If post-IC receiver is used for NAICS CQI measurement, it could be adopted that:

· Introducing a realistic interference scenarios for CQI definition test, for the purpose of guaranteeing a common UE implementation and NAICS performance gain for NAICS CQI measurement
· Making alignment on UE behaviours of CSI measurement for the study on feasibility.
· No need to introduce specification modification on CQI definition.
3 Conclusion
In this contribution, we present our analysis on how to define the NAICS CSI requirement. Based on our analysis, we propose that:

Proposal 1

The test purpose of NAICS CQI definition tests is to guarantee a common UE implementation for NAICS CQI measurement
· If possible, further verify whether UE has taken the NAICS gain into considering with realistic scenarios.
Proposal 2
Whether introducing NAICS CQI definition tests or reuse a MMSE-IRC based feedback would depend on:

· The study of NAICS gain in different scenarios
· The study of feasibility on NAICS CQI measurement
Proposal 3
If MMSE-IRC receiver is used for NAICS CQI measurement, it could be adopted that:

· Introducing a CQI definition test in CRS-non-colliding for the purpose of guaranteeing a common UE implementation for NAICS CQI measurement

· No need to define RAN4 CSI requirements for CRS-colliding scenarios and No need to introduce specification modification on CQI definition.
Proposal 4
If post-IC receiver is used for NAICS CQI measurement, it could be adopted that:

· Introducing a realistic interference scenarios for CQI definition test, for the purpose of guaranteeing a common UE implementation and NAICS performance gain for NAICS CQI measurement

· Making alignment on UE behaviours of CSI measurement for the study on feasibility.
· No need to introduce specification modification on CQI definition.
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