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1. General

Contributions from agenda time 6.7.

Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	6.7
	R4-150691
	LS out
	Draft LS for RAN 1 about CSI reporting for NAICS
	Ericsson

	6.7
	R4-150910
	Discussion
	Performance Plan for NAICS
	Mediatek


Summary
· Ericsson (R4-150691)

· Not available
· Mediatek (R4-150910)

· In order to conclude the Release 12 NAIS work item updates to TS36.101 are required. This document presents an initial overview of proposed updates to TS36.101 which will be required to close the performance part of the work item

· It should be noted that for the four base test cases listed above, there is a reasonable effort required to include performance for NAICS in TS36.101.
Discussion

Agreements

· TBD

2. UE Demodulation
Contributions from agenda time 6.7.1.

Contribution list

	Agenda
	Tdoc
	Type
	Title
	Source

	6.7.1
	R4-150090
	Discussion
	Evaluation results for NAICS simulation performance
	Huawei, HiSilicon

	6.7.1
	R4-150091
	Discussion
	Discussion on demodulation requirement for NAICS
	Huawei, HiSilicon

	6.7.1
	R4-150092
	Discussion
	Discussion of UE behavior on potential TM10 interference
	Huawei, HiSilicon

	6.7.1
	R4-150158
	Discussion
	Discussion on NAICS demodulation test scenarios and receiver assumptions
	Intel Corporation

	6.7.1
	R4-150159
	Discussion
	Discussion on test cases for verification of NAICS receiver with non-colliding CRS-IC
	Intel Corporation

	6.7.1
	R4-150160
	Discussion
	NAICS simulation alignment results
	Intel Corporation

	6.7.1
	R4-150238
	Discussion
	Discussion on NAICS Demodulation Tests
	ZTE

	6.7.1
	R4-150325
	Discussion
	Discussion on NAICS UE demodulation 
	CATT

	6.7.1
	R4-150419
	Approval
	View on test scenario for demodulation requirement for NAICS receiver
	NTT DOCOMO, INC.

	6.7.1
	R4-150485
	Discussion
	Simulation result for initial alignment of NAICS demodulation performance
	LG Electronics

	6.7.1
	R4-150486
	Discussion
	Discussion on NAICS demodulation test for performance requirement
	LG Electronics

	6.7.1
	R4-150521
	Discussion
	On the NAICS UE testability framework
	Nokia Networks, Nokia Corporation

	6.7.1
	R4-150522
	Discussion
	On the NAICS UE robustness testability
	Nokia Networks, Nokia Corporation

	6.7.1
	R4-150523
	Discussion
	Link level performance for NAICS receiver
	Nokia Networks, Nokia Corporation

	6.7.1
	R4-150546
	Discussion
	Interference model for NAICS demodulation requirements
	NVIDIA

	6.7.1
	R4-150684
	Discussion
	Discussion on test set up for NAICS
	Ericsson

	6.7.1
	R4-150688
	Discussion
	CRS-IC test discussion
	Ericsson

	6.7.1
	R4-150689
	Discussion
	NAICS: Simulation results for calibration purposes
	Ericsson

	6.7.1
	R4-150690
	Discussion
	Discussion on interference model for NAICS
	Ericsson

	6.7.1
	R4-150908
	Discussion
	NAICS Simulation Results
	Mediatek

	6.7.1
	R4-150991
	Discussion
	On UE Demodulation Test Setup for NAICS
	Qualcomm 

	6.7.1
	R4-150992
	Discussion
	NAICS: Evaluations for Calibration for the TM9 Scenario
	Qualcomm 

	6.7.1
	R4-150993
	Discussion
	Further Link Level Results for NAICS UE demodulation
	Qualcomm 


Summary

· Huawei (R4-150090)
Observation 1:

Regarding the performance of advanced receiver with blind detection and R.11 MMSE-IRC receiver, the following test cases could be adopted to verify the performance gain.

· TM 4/4/4, MCS 5/5/5, rank 1/1/1, 2x2, high interference level

· TM 9/9/9, MCS 5/5/5, rank 1/1/1, 2x2, high interference level

· TM 2/2/2, MCS 5/5/5, rank 1/1/1, 2x2, medium or high interference level

The following test cases could be adopted to verify the robustness

· TM 2/3/3, MCS 5/14/14, rank 1/2/2, 2x2, medium or high interference level

· TM 9/4/4, MCS 5/5/5, rank 1/1/1, 2x2, medium or high interference level

· Huawei (R4-150091)
Proposal 1:

NAICS receiver would contain three individual receiver functionalities, which are

· Blind detection for interference parameters

· Advanced receiver, such as R-ML or SLIC

· RS-IC, such as CRS-IC

Proposal 2:

RAN4 should keep an alignment of UE behaviours for NAICS blind detection, especially for the following aspects:

· The PDSCH starting symbol could be achieved from PCFICH

· NAICS UE is always assuming the alignment of NAICS signaling and interference condition

· NAICS UE is not required to detect the TM10 interference

· NAICS UE is not required to detect the absence of CSI-RS

· NAICS UE is always assuming the same TDD related configurations as serving cell

Proposal 3:

CRS-IC is not involved in the LMMSE-IRC receiver to which NAICS receiver is required to perform better.

Proposal 4:

The NAICS UE could fallback to MMSE-IRC receiver as long as the practical performance gain of NAICS receiver over MMSE-IRC receiver is below x.x dB (e.g. 1.0dB @70% maximum throughput).

Proposal 5:

The inconsistence of NAICS high signalling and interference condition is not a valid fallback scenario. In another words, NAICS UE would not guarantee no-performance-loss over MMSR-IRC when the signalling and interference condition are not aligned.

Proposal 6

Both high and medium interference level should be considered for NAICS gain requirement. 

Proposal 7:

Adopt the time/frequency offset (2us and 200Hz) in R.11 CoMP in NAICS demodulation requirements for both NAICS gain and robustness tests.
Proposal 8:

NAICS UE should keep the time-synchronization with serving cell, and could choose fallback to legacy receiver if the time-offset is not proper to perform NAICS.
Proposal 9:

Randomized interference model should not be used in simulation alignment, but could be used in final test setup. Also, the absent of PDSCH interference is precluded as a candidate interference state.

Proposal 10:

Perfect PDCCH decoding under high interference level could be also assumed with choosing proper simulation assumptions which not lead to very low SNR.

Proposal 11:

The PCFICH channel should be present in interference signals

· Huawei (R4-150092)
Observation 1:

NAICS UE is not required to cancel TM10 interference using up to 8 layer transmission, but may be required to cancel TM10 interference using fallback SFBC transmission.

Observation 2:

NAICS UE would get performance degradation when handle the TM10 interference with NAICS receiver.

Proposal 1:

RAN4 should clear clarify the UE behaviour when the TM10 is indicated as a candidate transmission mode of interference, and then decided whether to introduce test requirements to verify the correct NAICS UE behaviour, for the purpose of:

· Guarantee not performance loss compared with Legacy receiver

· NAICS UE still could cancel a TM10 interference using fallback SFBC transmission.

· Huawei (R4-150092)
Observation 1:

NAICS UE is not required to cancel TM10 interference using up to 8 layer transmission, but may be required to cancel TM10 interference using fallback SFBC transmission.

Observation 2:

NAICS UE would get performance degradation when handle the TM10 interference with NAICS receiver.

Proposal 1:

RAN4 should clear clarify the UE behaviour when the TM10 is indicated as a candidate transmission mode of interference, and then decided whether to introduce test requirements to verify the correct NAICS UE behaviour, for the purpose of:

· Guarantee not performance loss compared with Legacy receiver

· NAICS UE still could cancel a TM10 interference using fallback SFBC transmission.

· Intel (R4-150158)
Proposal #1: The Type #1 NAICS performance tests should be introduced for the following scenarios:

· TM2/TM2 with colliding CRS patterns;

· TM4/TM4 with colliding CRS patterns.

The Type #2 NAICS robustness tests should be introduced for the following scenarios:

· TM2/TM3 and TM4/TM4 with non-colliding CRS patterns;

· TM9/TM4 with either colliding or non-colliding CRS patterns.

Proposal #2: The following interference profiles should be considered for the NAICS tests:

· NAICS Scenario 1, 40% RU, low geometry

· PDSCH-IS/IC verification: ON/ON and ON/OFF interference patterns

· CRS-IC only verification: OFF/OFF interference pattern

· Type #1 performance tests: Medium and high INR (50% and 80% I1/Noc)

· Type #2 robustness tests: Low INR (20% I1/Noc)

Proposal #3: The following transmission parameters are considered for the NAICS tests:

· Fixed Phase 1 NAICS model as baseline

· Modulation

· QPSK and QAM16 modulation for serving cell

· Type #1 performance tests should have QPSK for the first dominant interferer and higher order modulation for the second dominant interferer

· Type #2 robustness tests ensure no loss for the 64QAM first dominant interferer

· RI for TM4 and TM9

· RI = 1 for serving cell

· Type #1 performance tests have RI = 1 for the first dominant interferer

· Type #2 robustness tests ensure no loss for RI = 2 first dominant interferer 

Proposal #4: DL CoMP based time/frequency offsets model (i.e. 200 Hz frequency and 2mus time offsets) is used for the first dominant interferer.

Proposal #5: The EPA5 channel model is used as baseline. The NAICS test cases should also cover other channel models (e.g. ETU5 or EVA5).

Proposal #6: The following antenna configurations are used for the NAICS demodulation tests: 

· 2x2 for CRS-based PDSCH TMs

· 2x2 and 4x2 for DMRS-based PDSCH TMs

· Serving and interference cells have equal number of Tx antennas

Proposal #7: The following CRS APs configurations are used for NAICS demodulation tests: 

· CRS-based PDSCH TMs: 2 CRS APs

· DMRS-based PDSCH TMs: 2 CRS APs for both 2 and 4 Tx antennas, 4 CRS APs is FFS for 4 Tx antennas

· Serving and interference cells have equal number of CRS APs

Proposal #8: For the CRS-based TMs scenarios no ZP and NZP CSI-RS are configured. For the CRS-based TMs scenarios the ZP and NZP CSI RS are configured in a way to minimize overlap with the PDSCH.

Proposal #9: The following settings are used for serving/interference cell PDCCH:

· Serving cell PDCCH AL 8;

· No interference in the control region;

· 3dB serving cell PDCCH boosting for high INR.

Proposal #10: The RRC ambiguity issue should not impact the NAICS demodulation performance requirements for both single PRB and multi-PRB interferer resource allocation and precoding granularity values.

Proposal #11: The RRC ambiguity issue should not impact the NAICS demodulation performance requirements for both single PRB and multi-PRB interferer resource allocation and precoding granularity values.

Proposal #12: Introduce test cases to cover single PRB and multi-PRB blind detection granularity. The performance requirements for the multi-PRB blind detection are same as for single PRB detection granularity.

Proposal #13: The NAICS fallback mechanism is implementation specific.

Proposal #14: UE may always assume the most conservative interferer PDSCH starting OFDM symbol.

· Intel (R4-150159)
Proposal #1: Introduce two test cases with the following test purposes:

· Test #1: Verification that UE is capable to apply PDSCH-IS/IC and CRS-IC for the cases when the first dominant interferer has PDSCH transmissions.

· Test #2: Verification that UE is capable to apply CRS-IC for the cases when the first dominant interferer does not have PDSCH transmissions.

Proposal #2: Use the following Test #1 parameters to verify that UE is capable to apply PDSCH-IS/IC and CRS-IC in the presence of the dominant interferer PDSCH transmission

· ON/ON or ON/OFF interference pattern

· High INR

· Serving cell MCS 5 or 14

· Interference cell MCS 5

Proposal #3: Use the following Test #2 parameters to verify that UE is capable to apply CRS-IC in the absence of the dominant interferer PDSCH transmission

· OFF/OFF interference pattern

· High INR

· Serving cell MCS 5 or 14

Proposal #4: The minimum performance requirements are defined under an assumption of using a single cell CRS-IC.

· Intel (R4-150160)
· NAICS receivers allow achieving substantial performance gains vs LMMSE-IRC in the Test cases 1 – 3 which can be considered as viable candidates for NAICS performance tests.

· NAICS receivers allow achieving slight performance gains or do not allow achieving performance gains in the Test cases 4 – 5 which can be considered as candidates for NAICS robustness tests.

· ZTE (R4-150238)
· Proposal1: The traditional absolute throughput can be used as performance metric.
· Proposal2: The reference receiver structure should include the R-ML/SLIC for PDSCH receiver and 2 Tx CRS-IC.
· Proposal3: Fallback operation could be considered for NAICS robustness. The criteria of fallback needs to be further studied.

· Proposal4: For randomized Interference model, in frequency domain, the rank number, PMI and MCS can be updated based on sub-band; in time domain, periodical randomization can be applied and fixed TM scenario is suggested to facilitate the tests. Moreover, CSI-RS interference should also be covered in test cases.
· Proposal5: The time and frequency offset of interference cell should be studied in NAICS demodulation requirement, where both time and frequency offset model and compensation method should be included. The existing methodologies used in CoMP and FeICIC can be referred.
· Proposal6: PDCCH impact could not be introduced into the NAICS demodulation test.
· CATT (R4-150325)
· Proposal 1: Test case 1 in Table 1 under medium interference profile condition can be considered as the test case for verification of NAICS performance gain.

· Proposal 2: Test case 2 in Table 1under high interference profile condition can be considered as the test case for verification of NAICS performance gain.

· DoCoMo (R4-150419)
In this contribution, we provided our view on demodulation requirement for Rel.12 NAICS receiver, and we proposed the followings.

Proposal 1: RAN4 should clarify the feasibility of blind detection and performance gain of NAICS assuming mixed TM scenarios and non-colliding CRS pattern for the dominant interferer.

Proposal 2: Consider the following test cases at least.

· NAICS gain test: TM2/2/2 and TM4/4/4 with colliding CRS, and TM9/9/9 with non-colliding CRS

· NAICS robustness test: TM2/9/9 and TM9/3/3 with non-colliding CRS

Proposal 3: Interference modelling of "NAICS gain test" and "NAICS robustness test" should be separately discussed since the test purpose of each test is different.

Proposal 4: Assume that NAICS UE detects CFI value of interference signal from PCFICH for the specification of performance requirements.

Proposal 5: For the NAICS gain test, fixed MCS, PMI, and rank could be used if the performance of NAICS assuming randomized model is not enough to differentiate from the MMSE-IRC receiver.

Proposal 6: for NAICS robustness test, randomized model should be use. One possible way is the interference modelling in Rel.11 MMSE-IRC receiver with some modification. 

Proposal 7: Randomize TDM pattern of interference signal for NAICS robustness test to ensure no performance loss.

According to above discussion, our view for the interference modelling is summarized below.

Table 1 – Summary of proposals
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· LGE (R4-150485)
· In this contribution, we provide simulation results for initial alignment of NIACS demodulation performance.
· LGE (R4-150486)
In this contribution, we provide our views on test scenario to define performance requirement. 

For NAICS performance requirement, 

· Proposal1: Conservative PDSCH starting OFDM symbol value should be assumed for NAICS performance requirement.

· Proposal2: Perfect PDCCH decoding to verify NAICS receiver robustness should be assumed.

· Proposal3: For high interference power, low loading of control channel of interference cell should be assumed. Alternatively, perfect PDCCH decoding should be assumed for simplified test case.

· Proposal4: One PRB pair based blind detection should be considered for minimum performance requirement.

· Proposal5: 

To reduce test cases for verification of NAICS receiver gain, four test cases can be considered as follows:

· Test1: TM2-2-2 with colliding CRS in high INR

· Test2: TM4-4-4 with colliding CRS in high INR

· Test3: TM9-9-9 with non-colliding CRS in high INR

· Test4: TM4-9-9 with colliding CRS in high INR

To verify NAICS receiver robustness, one test case can be considered as follow:

· Test5: TM9-4-4 with non-colliding CRS in medium INR

· Proposal6: Randomized interference modeling should be applied to verify NAICS performance gain and blind detection feasibility.

· Proposal7: NAICS performance requirement should be defined under correct higher layer signaling.

· Proposal8: Additional functional test for CRS-IC operation in NAICS receiver should be considered.

· Nokia (R4-150521)
Observations

1. The NAICS UE testability framework has several foundation vectors: 

a. the UE blind detection mechanism which needs to reach a high level of reliability,

b. a CSI feedback mechanism, which has to operate in a seamless fashion with respect to the interference situation, 

c. the reliable operation of the previous two components in face of a broad choice of network configurability and across multiple UE types.

Proposal for the discussion structure:

1. Agree on the blind detection testability.

2. Agree on the interference models and scenarios which fulfil the tested blind detection.

3. Create test cases for performance and robustness, provided evaluations of the above two points have been performed.

Proposals: 

General:

4. Identify the NAICS IC receiver as “Receiver Type B” in the specifications.

Blind detection testability: 

5. The parameters should be grouped so that they can be tested in a joint setup.
6. The following test framework can be envisioned:
Baseline sets:

a. Group-CRS: IP + DII + PDSCH_SP + MOD + PA_{subset of 3 values} + PMI + RI

b. Group-DMRS: IP + DII + DMRSp + PDSCH_SP + MOD + RI

c. Utilize 8 non-zero power CSI-REs with 10 ms periodicity in test setups.

i. Colliding and non-colliding CRS

1. TM2-TM2, TM2-TM4, TM2-TM9 in 4Tx setup

2. TM4-TM2, TM4-TM4, TM4-TM9 in 2Tx setup

3. TM9-TM2, TM9-TM4, TM9-TM9 in 2 (TM4/TM2) or 8 (TM9) Tx setup 

7. Utilize a randomized interference model, similar to NAICS phase 2.

8. Strive to capture all the possibilities of NAICS utilization in both colliding and non-colliding cases.

CSI feedback performance requirements

9. Enable the PDSCH IC of TM1-9 for TM10 NAICS UEs.

10. Ensure a unified mechanism for capturing/deriving the NAICS CSI ensuring a consistent behaviour across UEs.

· Nokia (R4-150522) 
Observations:

1. While under network assistance, the NAICS UE encounters both situations of gains and losses with respect to the LMMSE-IRC operation.

2. RRC ambiguity periods are expected during RRC reconfigurations due to scheduling dynamics. 

3. Changes of parameters like RA, precoding granularity, TM should be avoided in typical RRC reconfigurations. 

4. To avoid NAICS system performance degradation, 1PRB operation should be utilized. 

5. Obtaining both increased performance and UE complexity savings, due to the signalling if RA and precoding granularity, in not really possible in practice.

Proposals: 

1. Only 1PRB test cases should be considered in order to avoid UE ambiguity issues related to network assistance.

· If larger than 1 PRBs are used as resource allocation in NAICS tests, introduce a robustness test for verifying the reliable utilization of resource allocation and precoding granularity in case of network configuration updates. 

· Nokia (R4-150523)
Observations:

1. Treating CSI-RS REs as interfering PDSCH does not introduce significant NAICS performance degradation.

2. Substantial gains are possible due to CRS IC utilization.

Proposals:

1. Consider the following split of tests for further discussion:

Table 1: Transmission mode combinations for colliding CRS

	
	TM2 interference
	TM3 interference
	TM4 interference
	TM9 interference

	TM2 serving
	 (A)
	 (E)
	 (E/A)
	(E)

	TM3 serving
	(E)
	 (E)
	(D)
	(E)

	TM4 serving
	 (A)
	 (E)
	(A)
	(B)

	TM9 serving
	 (B)
	 (E)
	(D)
	(B)


Table 2: Transmission mode combinations for non-colliding CRS

	
	TM2 interference
	TM3 interference
	TM4 interference
	TM9 interference

	TM2 serving
	 (A/B)
	 (E)
	 (E/D?/A)
	(E)

	TM3 serving
	 (E)
	 (E)
	 (E)
	 (E)

	TM4 serving
	 (A)
	(E)
	 (B/A/D)
	 (E)

	TM9 serving
	 (E)
	 (E)
	(C)
	 (A)


· NVidia (R4-150546)
· Proposal 1: 
The interference model truly reflects the network assistance signaling.

· Proposal 2: 
Resource allocation granularity of the interference is per subband assuming practical worst case.

· Proposal 3: 
Consider random PMI & rank per-subband and per-subframe basis for interfering cells, similar to the Rel-11 LMMSE-IRC Work Item. For TM8/TM9 interference, smaller precoding granularity can be considered.

· Proposal 4: 
Consider statistical model for the interferer modulation order and rank, with distributions that allow sufficient NAICS gain. The selection granularity of both parameters shall match the resource allocation granularity.

· Proposal 5: 
PA value randomization within the signaled subset is at most per-CQI-subband basis.
· Proposal 6: 
Agree on a conservative value of the PDSCH start symbol to be assumed by the UE.

· Proposal 7: 
In test cases, the actual interferer PDSCH start symbol should match the conservative start symbol assumption in every TTI.

· Proposal 8: 
Do not configure CSI-RS in the interfering cells in any of the NAICS test cases.
· Proposal 9: 
Performance tests should target low geometry scenarios. 

· Proposal 10: 
Robustness tests could consider higher geometry and/or lower interference levels. 

· Proposal 11:
In NAICS demodulation tests, apply 100% resource utilization in the interfering cells.
· Ericsson (R4-150684)
· Proposal 1: all the performance requirements should be defined by considering the worst case performance between SLIC and R-ML.

· Proposal 2: Define all the tests with a single TM per cell. Support for TM1-9 (without TM 5 and TM7) should be signalled. One test should be included with TM10 to guarantee fallback performance. 

· Proposal 3: Define the tests with varying PA within the signalled set. Sufficiently sparse PA values should be considered within the set.

· Proposal 4: Model explicitly CSI-RS. For minimum requirements the presence of CSI-RS can be ignored. In case of TM9 interference it is proposed to consider several ZP and NZP CSI-RS configuration. In addition it is also proposed to define one CRS-based test with 1 CSI-RS configuration.

· Proposal 5: Define tests with varying PDSCH start. Explicitly model PDCCH to avoid better receiver penalization. Base the requirements on the following behaviour: use MMSE-IRC for the maximum number of PDCCH symbols and NAICS performance for the remaining symbols.

· Proposal 6: Introduce the following test with the scope to verify correct CRS-IC implementation.

	Test #
	TM (SC, INT1,INT2)
	AP (SC, INT1,INT2)
	SC MCS/RI
	Interference model MCS NC1/MCS NC2, RI NC1/RI NC2
	DTX, probability per PRB-pair
	CRS deployment
	CSI configuration
	Geometry level / INR %tile
	Comment, test Scope

	1
	9,9,9
	2,2,2
	14/1
	Fixed, MCS 5/5, RI=1/1 
	90%
	Non- colliding
	1 NZP, 3 ZP configuration explicitly modelled
	5-25%, INR@80%tile
	It verifies that the UE implements CRS-IC


· Proposal 7: Consider the following tests for Gain and Blind detection scope:

	Test #
	TM (SC, INT1,INT2)
	AP (SC, INT1,INT2)
	SC MCS/RI
	Interference characteristics
	CRS deployment
	CSI configuration
	Geometry level / INR %tile
	Comment, test Scope

	2
	4,4,4
	2,2,2
	5 / 1
	Random interference as per [2].MCS and RI probability TBD
	Colliding
	1 configuration explicitly modelled
	5-25% / INR@50 or 80%tile
	It verifies gain and blind detection for TM4 1st test point. It verifies that the UE performs PDSCH-IC

	3
	4,4,4
	2,2,2
	14 / 1
	Random interference as per [2].MCS and RI probability TBD
	Colliding
	1 configuration explicitly modelled
	40-60% / INR@50 or 80%tile
	It verifies gain and blind detection for TM4 2nd test point. It verifies that the UE performs PDSCH-IC

	4


	4,2,2
	2,2,2
	5/1
	Random interference as per [2].MCS and RI probability TBD
	Colliding
	1 configuration explicitly modelled
	5-25% / INR@50 or 80%tile
	It verifies that the UE is capable of supporting mixture of TM 4 and 2 and it cancels 3 layers at least

	5
	9,9,9
	2,2,2
	5 / 1
	Random interference as per [2].MCS and RI probability TBD
	Non -Colliding
	1 NZP, 3 ZP configuration explicitly modelled
	5-25% / INR@50 or 80%tile
	It verifies gain and blind detection for TM4 1st test point. It verifies that the UE performs PDSCH-IC

	6
	9,9,9
	2,2,2
	14 / 1
	Random interference as per [2].MCS and RI probability TBD
	Non -Colliding
	1 NZP, 3 ZP configuration explicitly modelled
	40-60% / INR@80%tile
	It verifies gain and blind detection for TM4 2nd test point. It verifies that the UE performs PDSCH-IC


· Proposal 8: Consider the following tests for fallback scope:

	Test #
	TM (SC, INT1,INT2)
	AP (SC, INT1,INT2)
	SC MCS/RI
	INT MCS/RI 
	DTX
	CRS deployment
	CSI configuration
	TM Signalling
	Geometry level / INR %tile

	7
	9,10,10
	2,2,2
	14 / 1
	Phase 1, fixed, 14 / 2
	0%
	Colliding
	1 configuration explicitly modelled
	={TM1-4,6, 8-10}
	5-25% / INR@50%tile

	8
	9,4,4
	2,2,2
	14 / 1
	Phase 1, fixed, 14 / 2
	0%
	Colliding
	1 configuration explicitly modelled
	={TM1-4,6, 8-9}
	5-25% / INR@50%tile

	9
	4,4,4
	2,2,2
	14 / 1
	Phase 1, fixed, 14 / 2
	0%
	NON- Colliding
	1 configuration explicitly modelled
	={TM1-4,6, 8-9}
	5-25% / INR@50%tile

	10
	9,4,4
	2,2,2
	14 / 1
	Phase 1, fixed, 14 / 2
	0%
	NON-Colliding
	1 configuration explicitly modelled
	={TM1-4,6, 8-9}
	5-25% / INR@50%tile


· Proposal 9: introduce at least a subset of tests with carrier aggregation enabled where 2 carriers are present with NAICS assistance signalling on both the carriers. This test will need to be fulfilled by those UEs which report this capability at least in one band combination.

· Proposal 10: Tests defined for FDD should be also duplicated to TDD deployment in NAICS WI with equivalent test configurations for TDD.

· Ericsson (R4-150688)
It is important to clarify that the requirement should be defined by assuming that the UE cancels 2 CRS interferers. RAN 4 can discuss further whether there is the need to change the interference conditions in terms of INR in order to verify that the UE is capable of cancelling 2 CRS interferers.

· Proposal 1: the 2 strongest CRS interferer should be cancelled. RAN 4 can discuss further whether there is the need to change the interference conditions in terms of INR in order to verify that the UE is capable of cancelling 2 CRS interferers.

Simulation results were provided in order to verify whether the proposed conditions could be used for a test set up. The following observation is drawn:

· Observation 1: TM 9,9,9, MCS 14, 5,5,  RI=1,1,1 with 10% NC PDSCH allocation in every subframe, 80%tile interference condition can be considered as a candidate for the definition of a test whose purpose is to verify that the UE correctly implements CRS-IC in all the subframes. 

· Ericsson (R4-150689)
· The gains increases when passing from 50%tile to 80%tile in all cases.

· The largest gains can be seen for TM4/colliding CRS case 1 as expected with 3dB gains for 50%tile and 5dB gains for 80%tile. However also case 2 and 3 show sufficient gains ~1.5dB and 3.5dB gain for 50%tile and 80%tile INR and case 2 and  ~1.5dB and 5dB gain for 50%tile and 80%tile INR and case 3.

· TM4/4/4, TM2/2/2, colliding CRSs and TM9/9/9 non colliding CRSs seem to provide sufficient gain in a snapshot of interference condition. More investigations are needed with random interference conditions for the definition of the test set up.

· Simulation cases 4 and 5, as they are, can be considered for the scope of simulation results alignment. However as shown by the figures NAICS receiver and IRC receiver provide very similar results. These conditions cannot be considered to guarantee IRC fallback performance. It should be noted that here no methodologies have been enabled in order to force fall-back performance. 

· Ericsson (R4-150690)
In this paper we have proposed an interference model which can be used for most of the demodulation test set up and for CSI test set up. Simulation results are provided as example to show that the performance gains are sufficient to define a proper test by using this model. The advantage of this model is that 

· It can be parameterized in different ways depending on the test to obtain only frequency varying interference or frequency and time varying interference.

· It is transparent for the UE

· It introduces randomness in the interference; in particular 

· It includes RBs for which MCS and RI change in consecutive PRBs

· It makes sure that the position of the RBs with MCS/RI change in consecutive PRBS, the position of DTX RBs and the position of the RBSs allocated as multiple PRBs change depending on the offsets.

· Mediatek (R4-150908)
In this contribution, we provide NAICS receiver evaluation results with blind detection. We considered both colliding and non-colliding CRS pattern, and also mixed TM interference. Our main observations are:

· Observation #1: The gain of NAICS receiver is considerable in most cases.

· Observation #2: The performance of NAICS receiver is robust, and is better than or equivalent to the default MMSE-IRC receiver in each case considered. 

As previously discussed, we believe that test cases are necessary to verify performance gain and robustness. The scenarios considered here are good examples for that perspective. Therefore, we propose that RAN4 agree on creating test scenarios based on the evaluation results from all companies.

· Proposal #1: Determine test scenarios for both performance and robustness, and agree on creating test cases. 
· Qualcomm (R4-150991)
Proposal 1: We propose that the minimum UE performance requirements for NAICS be defined based on 1 PRB pair in time only.

Proposal 2: Consider frequency selective interference model, including a randomized MCS/rank based model. However, for the randomized model to be a viable solution, the exact details of modeling frequency selectivity need to be appropriately chosen and need further discussion.

Proposal 3: Target a single unified UE demodulation performance requirement based on SLIC and R-ML receivers in the Rel-12 NAICS UE demodulation requirements. 

Proposal 4: The fallback performance of Rel-12 advanced receiver should be no worse than the Rel-11 MMSE-IRC performance, an aspect that needs to be tested by RAN4.
· Proposal 4.1: Reliability of NAICS processing: As observed during the study item and work item phase, there could be some scenarios in which NAICS receiver processing may not be reliable both in terms of blind detection and demodulation. Exact scenarios need further discussion ( Propose to have RAN4 demodulation test cases to ensure this behaviour. 

· Proposal 4.2: Lack of NAICS Signaling: In the absence of NAICS signaling, the NAICS UE is expected to perform no worse than the Rel-11 MMSE-IRC receiver ( Not needed to test this behavior, it is automatically implied by Rel-11 tests.

· Proposal 4.3: Incorrect Signaling: If the NAICS signaling is incorrect, i.e., eNB does not follow the signaled parameters in its transmission, there should be no performance requirement on the NAICS UE. Incorrect information from the eNB may mislead the UE into false detections. If the eNB cannot guarantee accurate signaling, the signaling could be skipped, hence not requiring the UE to meet NAICS requirements. ( Not needed to test this behavior.
Proposal 5: We propose the following test cases for enhanced NAICS demodulation requirements:

	Test
	TMs
	MCS
	Rank
	Antenna 
Config.
	Interf. Type
	Colliding

	1
	TM4/4/4
	MCS 5/5/5
	1 / 1 / 1
	2x2
	Fixed
	Colliding

	2
	TM9/9/9
	MCS 5/5/5
	1 / 1 / 1
	2x2
	Fixed
	Non-colliding


Proposal 6: Consider Non-Colliding dominant interferer for UE demodulation performance requirements based on CRS-IC only as opposed to CRS-IC + PDSCH IC.

Proposal 7: On a case-by-case basis, we propose to consider performance gains, UE complexity to support a scenario, TM subset signaling and flavor of enhanced performance (PDSCH-IC or CRS-IC only) to determine whether mixed TM should be supported for robustness or enhanced performance requirements.
Proposal 8:

· Propose to not support enhanced performance requirements for 4 TX based CRS-TMs in Rel-12, while fallback to Rel-11 MMSE-IRC needs to be ensured.

· On the other hand, enhanced performance requirements would be supported for 4 TX based DMRS-TMs for up to rank 2 transmissions as already agreed by RAN4.
· Qualcomm (R4-150992)
· Link level results are presented for the TM9/9/9 case using the simulation alignment parameters discussed in RAN4 #73.

· Performance was compared for blind R-ML receiver versus the Rel-11 MMSE-IRC receiver with and without CRS-IC.

· Qualcomm (R4-150993)
· Link level results are presented for the TM4/4/4 case using the simulation alignment parameters discussed in [1]. 

· Performance was compared for blind R-ML receiver versus the Rel-11 baseline MMSE-IRC receiver.
Discussion
Agreements made in the main session and captured in the Demod Chairman notes:

· CRS-IC is not involved in the LMMSE-IRC receiver to which NAICS receiver is required to perform better.

· The NAICS UE could fallback to MMSE-IRC receiver as long as the practical performance gain of NAICS receiver over MMSE-IRC receiver is below x.x dB

· Adopt the time/frequency offset ([2/3]us and [200/300]Hz) in R.11 CoMP/feICIC in NAICS demodulation requirements for NAICS gain tests for the first dominant interferer, Down select to one value in the next meeting. Second dominant interferer time/frequence offset is FFS.

· Agreement: ///: PDCCH agg level 8 and [TBD] boosted power, interfering cell PDCCH loading [TBD]%

· NAICS gain test: TM2/2/2 and TM4/4/4 with colliding CRS, and TM9/9/9 with non-colliding CRS. One 4/9/9 TM case FFS and downselect the final set in the next meeting. Have a common set of parameters for mixed TM case for studies in the next meeting

· NAICS robustness test: TM4/4/4, with non-colliding CRS, Mixed TM cases: TM2/9/9, TM9/4/4 and TM9/3/3 non-colliding for down select in the next meeting.

The following is a non-exhaustive list for consideration and agreement during this meeting:
· Single dominant interfere selection based on wideband CRS RSRP. 

· Time and frequency offsets for dominant interferer using either CoMP or FeICIC assumptions for gain tests.

· Larger time and frequency offsets for dominant interferer for robustness tests

· Time and frequency offsets for non-dominant interferer. Since NAICS detects and cancels one dominant interference cell, no time and frequency should be considered for this cell. 

· Baseline performance is Rel-11 MMSE-IRC receiver performance without CRS-IC.

· The SNR of 70% throughput of the maximum throughput is compared in simulation alignment. The SNR at this point is the final metric to use for demodulation requirements.

· Fixed or randomised interference parameters for PMI, rank and MCS for the performance tests

· Fixed or randomised interference parameters for PMI, rank and MCS for the robustness tests

· The UE is not required to differentiate TM10 DRMS interference from the other DMRS TMs

· Performance gains for NAICS are defined based on a maximum allocation for PDCCH

· Test cases are defined with the assumption that the network correctly signals assistance information.

· Resource allocation granularity for test cases is to be defined

· CSI-RS configuration to be used in test cases

· MBSFN configuration to be used in test cases

· TM 10 UE behaviour

· Explicit model of PDCCH/PCFICH for tests

· PDSCH starting symbol configuration for the tests

· How to set the signalling for the tests (gain/blind detection, CRS-IC, robustness)

· NAICS + carrier aggregation capability: which tests to consider?
Agreements
Agreements made are highlighted in Green
Highlighted in yellow and any important remaining topics are FFS will be decided on the reflector by 10th March.

A clear list of remaining topics by Friday 13th Feb. 
Performance gain test cases
Table 3
	Test
	TMs
	MCS
	Rank
	Ant 
Config
	Interf. Type
	Colliding

	1
	TM2/2/2
	MCS 5/rand/rand
	1 / 1 / 1
	2x2
	Random
	Colliding

	2
	TM4/4/4
	MCS 5/rand/rand
	1/rand/rand
	2x2
	Random
	Colliding

	3
	TM9/9/9
	MCS 5/rand/rand
	1/rand/rand
	2x2
	Random
	Non-colliding

	4
	TM4/9/9
	MCS 5/rand/rand
	1/rand/rand
	2x2
	Random 
	Colliding


Performance robustness test cases
Table 4
	Test
	TMs
	MCS
	Rank
	Ant.
Config
	Interf. Type
	Colliding

	5
	TM4/4/4
	MCS 5/rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding

	6
	TM2/9/9
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding

	7
	TM9/4/4
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding

	8
	TM9/3/3
	MCS 5/ rand/rand
	1 / rand/rand
	2x2
	Random
	Non-colliding


See random model below.
	
	Gain Tests
	Robustness Tests

	Serving Cell
	
	

	Pa
	-3dB

	CFI
	3
	FFS

	Interference Cell
	
	

	Pa
	PA subset signalled {-6, -3, 0} with -3dB being transmitted

	TM
	Signalled set {TM2,TM3,TM4,TM8 and TM9}

	CFI
	PDSCH start same as serving cell, 
	Random

	RAG
	1 (2)

	Time/freq offset Int Cell 1
	2us/200Hz and 3us/300Hz
	same as gain (1)

	Time/freq offset Int Cell 2
	3us/300Hz and 2us/200Hz
	same as gain  (1)

	INR
	High
	Med + Low

	Common
	
	

	PB
	1

	Bandwidth
	10MHz

	PRB allocation
	Random (3) (4)
	Random (3)

	CP
	normal

	MBSFN
	not configured

	CSI-RS
	8 RE 10ms overlap + non-overap
	8 RE 10ms non-overlap


Number of simulations

4 test cases * 2(time/freq) * 2(NAICS/MMSE-IRC) *2(overlap+non-overlap) = 32
4 test cases * 2(time/freq) * 2(med/low) * 2(NAICS/MMSE-IRC) = 32
Notes:
(1)  Test case [8] uses time frequency offset 

· Int Cell 1   [5]us [600]Hz

· Int Cell 2  -[5]us [-600]Hz
(2) RAG = 1 is used to define minimum performance. RAG > 1 is not precluded at this stage for consideration of defining the final test cases. Note that all test cases are for down selection in the next meeting.

(3) R4-150690 E/// proposal for the PRB allocation randomisaiton model. 

Four users, bit map for Type 0 and Type 1.

(4) For RAG > 1 the parameters of random model proposed above needs the updated. Nvidia to recommend these parameters prior to the next meeting.
(5)

For test case 1-4 we use E/// model in R4-150690. The probabilities and parameters will be discussed on the RAN4 reflector and agreed by 10th March which includes a formal definition ready for inclusion into TS36.101. The down selection of gain results in the next meeting will be decided between the Fixed and Random models for these four test cases. Consideration of another model is not precluded.
For test case 1 companies are encouraged to bring both fixed and random simulations results.

Note that E///. QC and NN prefer random test case 1.

Note: DoCoMo, NN, E\\\, LGE, QC prefer to use RAG = 1

Simulation assumptions:

· PDSCH is not scheduled on subframes 0 and 5
· Serving cell assumptions
· PDCCH assumptions PDCCH agg level 8 and [TBD] boosted power
· Interfering cell assumptions
· PDCCH assumptions maximum boosted power interfering cell which meets no degradation to the serving cell [0.1dB] performance loss. PDCCH loading [approx 50]% Exact value for loading is to be calculated form inference model

· CSI-RS insertion is only on both serving and interfering cells

· overlap implies ZP-CSI-RS overlap with non ZP-CSI-RS

· non-overlap implies ZP-CSI-RS does not overlap with non ZP-CSI-RS

· 10ms periodicity, 

· in subframe 1, 

· only for DMRS based scenarios

· Not used for CRS based scenarios

· [NZP for 2 CSI-RS ports]
· [one ZP resource => 4 REs]
· Details will be formalised on reflector by 10th March

· PMI model

· For the interferes the PMI is random per TTI

· Random PMI per TTI for the serving cell

· Wideband PMI is used for both serving and interfering cells

Random model for PMI/MCS/RI:
For the randomization of those parameters, we can reuse the interference modelling used in WI on Rel.11 MMSE-IRC with a little modification as shown in Fig. 1.
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For reference: TS36.101
Table 8.2.1.4.1B-1: Test Parameters for Single-Layer Spatial Multiplexing (FRC) with TM4 interference model

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	Downlink power allocation
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	dB
	-3
	-3
	-3
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	dB
	-3 (Note 1)
	-3
	-3

	
	(
	dB
	0
	0
	0

	Cell-specific reference signals
	
	Antenna ports 0,1
	Antenna ports 0,1
	Antenna ports 0,1
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	dBm/15kHz
	-98
	N/A
	N/A

	DIP (Note 2)
	dB
	 N/A
	-1.73
	-8.66

	BWChannel
	MHz
	10
	10
	10

	Cyclic Prefix
	
	Normal
	Normal
	Normal

	Cell Id
	
	0
	1
	2

	Number of control OFDM symbols
	
	2
	2
	2

	PDSCH transmission mode
	
	6
	N/A
	N/A

	Interference model
	
	N/A
	As specified in clause B.5.3
	As specified in clause B.5.3

	Probability of occurrence of transmission rank in interfering cells
	Rank 1
	%
	N/A
	80
	80

	
	Rank 2
	%
	N/A
	20
	20

	Precoding granularity
	PRB
	50
	6
	6

	PMI delay (Note 4)
	ms
	8
	N/A
	N/A

	Reporting interval
	ms
	5
	N/A
	N/A

	Reporting mode
	
	PUCCH 1-1
	N/A
	N/A

	CodeBookSubsetRestriction bitmap
	
	001111
	N/A
	N/A

	Note 1:
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Note 2: 
The respective received power spectral density of each interfering cell relative to 
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 is defined by its associated DIP value as specified in clause B.5.1.
Note 3:
Cell 1 is the serving cell. Cell 2, 3 are the interfering cells.
Note 4: 
If the UE reports in an available uplink reporting instance at subrame SF#n based on PMI estimation at a downlink SF not later than SF#(n-4), this reported PMI cannot be applied at the eNB downlink before SF#(n+4).

Note 5: 
All cells are time-synchronous.


For reference from TS36.101
3. UE CSI 

Contributions from agenda time 6.7.2.

3.1. Summary of contributions

Contribution list

	Agenda
	Tdoc
	Type
	Title
	Source

	6.7.2
	R4-150093
	Discussion
	Discussion on CSI requirement for NAICS
	Huawei, HiSilicon

	6.7.2
	R4-150161
	Discussion
	Discussion on NAICS CSI reporting requirements
	Intel Corporation

	6.7.2
	R4-150524
	Discussion
	On the NAICS UE CSI feedback performance requirements
	Nokia Networks, Nokia Corporation

	6.7.2
	R4-150547
	Discussion
	UE behaviour for NAICS CSI
	NVIDIA

	6.7.2
	R4-150685
	Discussion
	Discussion on UE behaviour when computing CQI under NAICS
	Ericsson

	6.7.2
	R4-150686
	Discussion
	System level simulations for CQI reporting under NAICS
	Ericsson

	6.7.2
	R4-150687
	Discussion
	CSI tests under NAICS
	Ericsson

	6.7.2
	R4-150909
	Discussion
	CSI handling for NAICS
	Mediatek

	6.7.2
	R4-150994
	Discussion
	On CSI Reporting for NAICS
	Qualcomm 


Summary

· Huawei (R4-150093)
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.

· Intel (R4-150161)
Observations:

· The availability of the interference PDSCH parameters measurements for the NAICS based CSI reporting cannot be guaranteed.

· Under assumption of using OLLA the performance of the LMMSE-IRC based and NAICS-based CSI reporting methods for NAICS receivers is almost the same in the investigated fixed and dynamic interference conditions.

Based on these observations, we think that LMMSE-IRC based CSI reporting with eNodeB side OLLA is the most viable approach to capture the NAIC receivers gains in the Rel-12 scope.

Proposal #1: LMMSE-IRC based CSI reporting with eNodeB side OLLA is used to capture NAICS receivers gains in Rel-12 scope.

· Nokia (R4-150524)
Observations:

1.  The current guidance is that the NAICS CSI feedback testability builds on the ability of the UE to incorporate cancellation efficiencies into the reported CSI feedback.

2.  The receiver types used for CSI performance definition are for further discussion.

3.  The NAICS CSI feedback computation needs to provide a consistent behaviour among UEs in different scenarios.

4.  The CSI computation solution needs to provide consistent operation in a variety of ON/OFF situations of NAICS and interfering PDSCH.

5.  Pre IC CQI provides a more predictable baseline from which further OLLA operation could operate.

6.  Post IC CQI computation does not cover all the cases with respect to the interference presence; it also might also break the current agreements on blind estimation. 

Proposals:

1.  Enable the PDSCH IC of TM1-9 for TM10 NAICS UEs.

2. Utilize pre IC (LMMSE IRC) CQI computation for NAICS. 
· NVidia (R4-150547)
In this contribution, we discussed NAICS CSI. We made the following observations and proposals on reference UE behavior for NAICS CQI reporting:

· Observation 1: 
The current CQI definition is insufficient for consistent NAICS CQI reporting.

· Observation 2: 
A clear description of UE behavior for deriving NAICS CQI is needed, in order to have consistent CQI reports among all UEs.

· Proposal 1: 

Reference UE behavior for deriving NAICS CQI should be agreed, before discussing specific CQI tests.

On the choice between pre-IC and post-IC CQI reporting for NAICS, we observed:

· Observation 3: 
If RAN4 agrees that post-IC CQI is reported by a NAICS UE, the method for deriving the CQI needs to be well-defined.

· Observation 4: 
Adopting pre-IC CQI reporting for NAICS will reduce the number of NAICS CSI tests. It will also help with a timely finalization of the NAICS performance work.
· Ericsson (R4-150685)
Proposal 1: Two principles need to be ensured when considering the UE behavior in terms of CQI:

· Principle 1: The UE shall follow the CQI definition by fulfilling the BLER constraint, currently the CQI definition assumes that the UE always takes NAICS gains into account while respecting the BLER constraint.

· Principle 2: the UE behavior when computing CSI shall be consistent independently from the PDSCH scheduling characteristics, i.e. the UE should always satisfy the same definition independently of whether SC PDSCH is present and intended for the UE under test, SC PDSCH is present but intended for a different UE or SC PDSCH is not present. 

Proposal 2: If those principles can not be guaranteed RAN 4 has to inform RAN 1 that CQI test is not feasible with the current CQI definition.

Proposal 3: The cases highlighted in table 1 should be discussed and the UE behavior should be clarified for each case.

Proposal 4:  Among the four methods considered optimized Pre-NAICS and Partial-Post NAICS CQI reporting are considered as feasible in all cases and CQI reporting can be done in a consistent manner for all the UEs in all the scenarios. Post NAICS behavior is considered as hardly feasible in many scenarios of interest it can be considered as a candidate only if all the cases mentioned in tables 1-3 are discussed and solutions are found. The use of pre NAICS or Partial-Post NAICS might require modification of the CQI definition.

· Ericsson  (R4-150686)
· Observation 1: post NAICS CQI creates serious capacity problems in the network for low/medium load while providing very limited capacity gains in limited conditions only.

· Proposal 1: Before assuming post NAICS CQI as feasible in RAN 4 the UE behavior should be specified for all the cases highlighted in [2] and the capacity issue should be analyzed. 

· Proposal 2: Considering the analysis in this paper it seems that pre NAICS CQI can avoid the capacity problem at low lead and still provide good throughput performance at high load. It is proposed to assume pre NAICS as working assumptions.

· Ericsson (R4-150687)
Proposal 1: by considering the current decisions in RAN 1, the following test scope should be considered

· The UE show gains when applying a more advanced receiver 

· the BLER requirement is always satisfied, i.e. the reported CQI is such that the NAICS receiver achieves maximum 10% BLER

· In unfavorable conditions no performance loss in performance is guaranteed when applying the CQI definition to NAICS compared to legacy receivers.

· The CQI is reported in a consistent manner independently on whether PDSCH is scheduled in the RBs the CQI is associated with.

Proposal 2: if there is no consensus on the feasibility of these tests RAN 4 shall send an LS to RAN 1 to discuss further the CQI definition.

Observations 1: Note that it is clearly not acceptable to define a test only with the purpose of showing NAICS gains.

Proposal 3: the test to guarantee that the CQI is reported in a consistent manner when PDSCH is scheduled and when PDSCH is not scheduled to the intended UE is always needed independently from the choice RAN 4/RAN 1 take for CQI reporting under NAICS.
· Mediatek (R4-150909)
· In this contribution, we provide our opinion on the CQI calculation for NAICS receiver. Based on our reasoning, we recommend that RAN4 agree on the use of existing CQI calculation, and RAN1 be informed regarding the decision.

· Proposal #1 : Agree on the use of the existing CQI calculation without considering Rel-12 NAICS functionality. Inform RAN1 regarding this decision. 

· Qualcomm (R4-150994)
Proposal 1: We propose not to mandate the UE to report MMSE-IRC CQI since it does not capture UE’s NAICS capabilities and results in the limiting overall NAICS gains. 

Proposal 2: Consider the UE complexity impact when determining the UE reporting algorithm for NAICS.

Proposal 3: Considering the UE complexity impact and robustness issues under bursty interference conditions, we propose to not consider dynamic post-NAICS CQI report for RAN4 CQI requirements.

Proposal 4: Propose to use Semi-Static Post-NAICS CQI where the UE captures in its CQI report, a conservative NAICS gain on top of MMSE-IRC performance, as a function of semi-static interference (and serving cell) parameters such as I/N (and C/N) but not dynamic parameters such as modulation, rank loading etc.

Conclusion: Considering the robustness, complexity and performance enhancement observed even in the most conservative NAICS scenarios, we propose to use Semi-static Post-NAICS CQI and not mandate the UE to feedback an inferior CQI namely, the MMSE-IRC CQI.

· Field data was presented to clearly show that Rank2, 64 QAM is a prevalent scenario. Simulation results show that there is significant performance benefit to be obtained with Semi-static Post-NAICS CQI. 

· In combination, these two facts clearly exhibit why mandating MMSE-IRC CQI is not desirable as compared to the enhanced Semi-static Post-NAICS CQI.

Discussion:
In this meeting it will be very useful to make some agreements on CSI.
· Discuss the main principles of the CQI reporting (consistency of CQI behaviour, feasibility of blind detection depending on PDSCH presence).

There are a range of options for considerations:

· CQI based on MMSE-IRC receiver assumption

· CQI based on MMSE-IRC with CRS-IC, semi-static
· CQI based on post NAICS ie dynamic

RAN4 needs to decide whether CQI test cases are required for NAICS or whether this is covered by the existing CQI test cases. 

Whatever RAN4 decision, it will be useful to send an LS to RAN1 to indicate this decision. 

Agreements:

Recommend mini ad-hoc to further discuss CSI in this meeting.
On the topic of CSI for NAICS, from the Demod Chairman notes:

Possible options:


MMSE-IRC 



( implies no test case for NAICS, since already exist, LS to RAN1



QC: may need new test to send NAICS configuration.


MMSE-IRC with CRS-IC 
( NAICS test, no LS


Semi-static CQI 


( NAICS test, no LS


Dynamic post-IC CQI 

( implies test case with full CQI, no LS 

Feasibility
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