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1. Introduction
In RAN4 #74, testing of NAICS CSI was discussed and a way forward was agreed in [1]. It was agreed to provide further analysis on the NAICS CQI reporting solutions. In this contribution, the remaining NAICS CSI reporting options are discussed and recommendations on handling the CSI testing for NAICS are given.
2. Discussion on the agreed WF
In the previous meeting, a way forward document on NAICS CSI reporting was agreed in [1]. On the general aspects of CQI reporting, the agreements can be summarized as follows:
· It is feasible for a UE to calculate LMMSE-IRC based CQI.

· It is feasible for a UE to take into account CRS-IC gain in CQI, at least when the UE is configured with CSI measurement subframe sets.

· RAN4 does not have consensus on the feasibility of dynamic post-IC CQI computation for NAICS.

· For NAICS, RAN4 can adopt only CQI reporting solutions that are agreed to be feasible.

The issues of dynamic post-IC CQI reporting have been discussed already in the past three RAN4 meetings without a clear technical solution to solve the problems related to the UE complexity of deriving such a CQI. At this stage of NAICS discussions, it seems highly unlikely that dynamic post-IC CQI would be found feasible by RAN4.
As stated in the agreed WF, in order to adopt a reference UE behavior for CQI reporting, the CQI reporting solution must be found feasible by RAN4. To reduce the number of candidates for NAICS CQI reporting solution and to speed up the finalization of the CQI discussion, we propose:
Proposal 1: 
For Release-12 NAICS, dynamic post-IC CQI is not adopted as the reference UE behavior.
3. Possible options for NAICS CSI reporting
Assuming that dynamic post-IC CQI is not adopted for NAICS, there are currently three proposed methods for a reference CQI behavior. In the following, the options are discussed:
1. CQI with semi-static post-IC gain

With this definition, it is proposed that a UE takes into account a conservative amount of NAICS gain in the reported CQI. It is not computationally expensive to include a semi-static tuning value into the CQI calculation. However, it is unclear, what information is allowed to be taken into account by the UE, when deriving the conservative gain. Without a detailed definition, different UEs will report different CQIs, even if the interference characteristics for the UEs are the same. It may also prove difficult to create a meaningful CQI test, if the CQI reference behavior is not unambiguous. Furthermore, it should be considered, whether some information would need to be explicitly ruled out from semi-static post-IC CQI derivation. For example, it is not clear, whether a UE-side outer-loop link adaptation (OLLA) type of algorithm should be allowed for tuning the conservative NAICS gain delta.
2. LMMSE-IRC CQI with CRS-IC gain

The second option is to report CQI without taking into account the PDSCH cancellation gain, but to include the SINR gain from interferer CRS cancellation. For Release-11 FeICIC, this type of CQI is already defined and tested. However, it should be noted that for FeICIC, an explicit interference estimation behavior had to be agreed, in order to unify the UE reporting [2]. To enable CRS-IC based CQI for NAICS, a similar description would be required, but it should also be noted that there are no CSI measurement subframe sets in NAICS. Hence, the interference estimation behavior from FeICIC is not directly applicable, and further work is required to define, how to handle specific cases of e.g. colliding and non-colliding interferers. With an unambiguous definition of CRS-IC CQI, it is possible to verify CQI reporting via PDSCH demodulation performance. From UE complexity point of view, CRS-IC based CQI is considerably easier to calculate compared to dynamic post-IC CQI. 
3. LMMSE-IRC CQI without CRS-IC gain
The third option is to report CQI based on LMMSE-IRC receiver, without including the PDSCH or CRS cancellation gains. From both specification effort and UE complexity point of views, IRC-based CQI is the simplest option. There are existing IRC-based CQI tests that were introduced during Release-11 LMMSE-IRC work. For NAICS, IRC-based CQI can be pessimistic, but it has been shown that the network can compensate for the difference by using OLLA in e.g. [3].
Based on the analysis of the three remaining CQI reporting options, we propose:

Proposal 2: 
LMMSE-IRC CQI reporting with or without CRS-IC gain is adopted for NAICS.
4. Reply LS to RAN1
The RAN1 conclusion on NAICS CSI discussion states [4]:

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.

The current RAN1 assumption is that UE calculates a dynamic post-IC CQI for NAICS. Therefore it is important to inform RAN1, if any other method of CQI derivation is selected as the reference UE behavior by RAN4. At the moment, is seems highly unlikely that RAN4 can agree on fully dynamic post-IC CQI as the reference behavior.

The most likely outcome of RAN4 discussion is that one of the simplified CQI methods is chosen. RAN1 needs to be aware of the RAN4 decision in order to avoid a conflict between RAN1 specification and RAN4 UE test specification. Furthermore, RAN1 has explicitly stated in their agreement text that a RAN1 specification change is possible, if RAN4 does not find the current RAN1 assumption feasible. Therefore, we propose:
Proposal 3: 
If dynamic post-IC CQI is not adopted as reference UE behavior by RAN4, RAN1 needs to be informed of this decision.
5. Conclusion 
In this contribution, we have discussed NAICS CSI reporting solutions. Based on the analysis, it is proposed:

Proposal 1: 
For Release-12 NAICS, dynamic post-IC CQI is not adopted as the reference UE behavior.
Proposal 2: 
LMMSE-IRC CQI reporting with or without CRS-IC gain is adopted for NAICS.
Proposal 3: 
If dynamic post-IC CQI is not adopted as reference UE behavior by RAN4, RAN1 needs to be informed of this decision.
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