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1 Introduction

In the last meeting, there were discussion on NAICS CSI tests and no consensus/agreement was made. In this contribution, we will further discuss the CSI requirements and provide our proposals.

2 Discussion on CSI requirement

In the section, we will clarify our points on NAICS UE CSI tests, including 
· Background

· OLLA enhancements 
· measurement resource for NAICS gain and complexity of UE implement
2.1 Background
During the discussion in the last meeting, there are different views on how to setup the NAICS CSI requirements, such as:

· Reusing legacy CSI feedback for NAICS, and changing the current CQI definition

· Further study the feasibility of post-IC CSI measurement and reporting

Firstly, it would be helpful to review the agreements of NAICS CSI 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
Based on the above description, it’s revealed that before returning back to RAN1 to change the specification, RAN4 should at least get the consensus that “RAN4 performance part does not find a feasibility of taking into account any NAICS gains into the CQI derivation”. Based on our understanding, the feasibility should be:

· The feasibility of UE to capture post-IC receiver for NAICS CQI reporting

· The feasibility of RAN4 to introduce test cases to verify such UE behavior of post-IC CQI reporting

And also, regarding the NAICS CSI, we think it’s beyond RAN4’s responsibility to discuss whether or how to change the RAN1 specification, RAN4’s responsibility should is only clarifying the feasibility.
Observation 1
RAN4 should study the following feasibility, and then provide the conclusion of feasibility to RAN1 if needed.

· The feasibility of UE to capture post-IC receiver for NAICS CQI reporting
· The feasibility of RAN4 to introduce test cases to verify such UE behaviour of post-IC CQI reporting
2.2 OLLA enhancements
OLLA (outer loop link adaptation) enhancement was discussed among many companies in chairman notes of RAN4 #73 and no agreement was reached. Some companies hold the views that as long as the OLLA could resolve the CQI mismatch problem, there is not necessary for NAICS UE to report post-IC CQI. 
However, in our opinion, it’s meaningless to discuss whether the MMSE-IRC based CSI reporting with OLLA could solve the CQI mismatch problem in NAICS, as it’s obvious out of the scope of RAN4 responsibility. For example, in R.11 advanced receiver WI, had RAN4 ever evaluated whether the MMSE based CSI reporting with OLLA could achieve the similar or better performance with MMSE-IRC based CSI reporting? 

RAN4should focus on identify the feasibility of taking account of NAICS gain into CSI reporting based on implementation and the feasibility of introducing the CSI requirements to verify such UE behavior, rather than to investigate the eNB functionality of OLLA. Furthermore, we don't think even the justification of OLLA function is sufficient to prove the post-IC CSI reporting is not necessary. Because it’s not the way RAN4 did in the previous release/topic, such as R.11 MMSE-IRC receiver, R.11 FeICIC. 
Based on the discussion above, we propose:
Proposal 1

RAN4 should focus on identify the feasibility of taking account of NAICS gain into CSI reporting and the feasibility of introducing the CSI requirements to verify correct UE behavior. The issues whether OLLA could solve the CQI mismatch problem or not is meaningless\useless for RAN4. 
2.3 Measurement resource for NAICS gain and complexity of UE implement
As discussed in [6], if UE is required to have the CQI measurement in certain subframe, there would be different UE behaviours regarding three different cases defined in the following: 

•
Case 1--- serving cell PDSCH is scheduled for target UE
•
Case 2--- serving cell PDSCH is not scheduled
•
Case 3--- unknown serving cell PDSCH is scheduled, i.e. the PDSCH is scheduled for another UE.
Case 1----UE could directly estimate the NAICS gain based on known serving and interference PDSCH because the receiver has detected the related parameters before demodulation the useful signal. 
As for the UE implement, the increased complexity compared to the legacy UE mainly centres upon blind detection. Fortunately, the UE could directly use the parameters detected during demodulation process. So in this case, NAICS CQI measurement doesn’t bring additional complexity compared to MMSE-IRC based CQI measurement in legacy system.  

Case 2\3--- In case of the absence of serving cell PDSCH signal or the presence of other UE’s PDSCH signal, regarding the procedure of pose-IC CSI measurement, UE could perform blind detection on the interference cell, and get the estimation of NAICS gain based on the estimation of interference parameters and the prediction of serving PDSCH transmission.
From the complexity point of view, in this case, NAICS doesn’t need to perform NAICS receiver for demodulation, and then the NAICS resource could be used for CSI measurement, so the complexity of post-IC CSI is not significantly promoted. 
Moreover, the eNB should anyway transmit some data on PDSCH periodically for the NAIS UE which should report the CSI, and then NAICS UE could adjust the NAICS gain estimation based on the this occasion. 
Proposal 2
Regarding the complexity and implementation procedure, it’s possible for NAICS UE to take account of NAICS gain into CSI reporting. 
3 One possible post-NAICS CQI test case
For the purpose of verify the feasibility of NAICS CQI tests, we try to design one post-NAICS CQI test case in the following. Table 1 shows the assumptions of the simulation and the Figure 1 depicts the related results.
Table 1 simulation assumption of CQI definition tests for NAICS port-IC CSI reporting
	Parameters
	unit
	service Cell assumptions
	interference Cell 1

	Bandwidth
	MHz
	3
	3

	PRB allocation
	
	full
	full

	scheduled  subframes
	
	1,2,3,4,6,7,8,9
	1,2,3,4,6,7,8,9

	CFI
	
	3
	3

	Propagation channel
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	PMI (wideband)
	
	3
	1

	MCS
	
	5/9
	5/9

	Time/Frequency offset
	
	0us, 0Hz
	2us, 200Hz

	Baseline Reciever
	
	MMSE-IRC with no CRS-IC 
	

	NAICS Reciever
	
	R-ML receiver
	

	MBSFN configuration
	
	not used
	not used

	Cell ID（colliding）
	
	0
	6

	PA
	dB
	-3
	-3

	PB
	dB
	1
	1

	PA signal set  
	dB
	(-6,-3,0)
	

	Resource allocation
	
	1
	1

	interference level:
	dB
	Medium : INR = 7.77
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Figure 1 Performance of legacy and NAICS receiver with given simulation assumption
It’s observed that:

· The R-ML receiver with blind detection could achieve significant performance gain over R.11 MMSE-IRC receiver with given MCS level.
 So, the above test setup just prove that it’spossible to have a CQI definition tests to verify whether the NAICS UE has taken NAICS gain into CQI derivation.
Proposal 3
· It seems feasible for RAN4 to introduce a CQI definition test to verify such UE behaviour, if NAICS UE could take account NAICS gain into CQI.
4 Analysis on possible UE CSI tests 
In the above section, we discuss the feasibility of post-IC CSI reporting for NAICS UE. As we know, based on the previous discussion in RAN4, there may be different views on such feasibility. To progress the NAICS WI, we would like list out the possible NAICS CSI tests with different conclusion on the feasibility in RAN4. 

· If there is consensus that it’s feasible

· Option 1: Define the CSI tests to guarantee post-NAICS CQI feedback
· If there is consensus that it’s not feasible

· Option 2: not define CSI tests 
· Option 3: Define the CSI tests to guarantee MMSE-IRC CQI feedback
· If there is no consensus on the feasibility

· Option 2: not define CSI tests 

· Option 4: Define the CSI tests to guarantee consistent CQI feedback
Considering if there is consensus on the feasibility, then option 1 should be adopted to guarantee all UE feedback with post-NAICS CQI.
Considering if there is consensus on the infeasibility, then we get two options now, the first one is not defining CSI tests, which means different UE chipset could choice weather involve NAICS gain into CQI derivation; the second one is defining CSI test to force all the NAICS have to use MMSE-IRC based CQI derivation. In our opinion, it’s not better to have such restriction for chipset. So, if there is consensus on the infeasibility, we suggest not defining the CSI tests.

Considering if there is not consensus on the feasibility which usually happen in RAN4, we still have two options, first one is still option 2 not defining CSI tests and the second one is option 4 defining CSI tests to guarantee consistent CQI feedback. The reason of option 4 is that such kinds of test case may be helpful for eNB to perform OLLA.
Based on the above analysis, we propose that:
Observation 2
Further study is needed to how to setup the test cases for NAICS CSI after RAN4 has the conclusion on the feasibility.
5 Conclusion

In this contribution, we present our analysis on how to define the NAICS CSI requirement. Based on our analysis, we propose that:

Observation 1
RAN4 should study the following feasibility, and then provide the feasibility to RAN1 if needed.

· 
The feasibility of UE to capture post-IC receiver for NAICS CQI reporting
· 
The feasibility of RAN4 to introduce test cases to verify such UE behaviour of post-IC CQI reporting
Observation 2
Further study is needed to how to setup the test cases for NAICS CSI after RAN4 has the conclusion on the feasibility.
Proposal 1

RAN4 should focus on identify the feasibility of taking account of NAICS gain into CSI reporting and the feasibility of introducing the CSI requirements to verify correct UE behavior. the issues whether OLLA could solve the CQI mismatch problem or not is meaningless\useless for RAN4. 

Proposal 2
Regarding the complexity and implementation procedure, it seems feasible for NAICS UE to take account of NAICS gain into CSI reporting. 

Proposal 3
If NAICS UE could take account NAICS gain into CQI, It will be feasible for RAN4 to introduce a CQI definition test to verify such UE behaviour.
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