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1. General

Contributions from agenda time 6.6.

Contribution list
	Tdoc 
	Title
	Source 
	Type
	Agenda

	R4-152008
	Draft Updates to TS36.101 for Rel-12 NAICS
	MediaTek Inc.
	Discussion
	6.6

	R4-152085
	Clarification on NAICS UE behaviour
	Samsung
	Discussion
	6.6


Summary
· Mediatek (R4-152008)

· This document proposes five test cases to be included in TS36.101. It is recognised that RAN4 has yet to make the official decision of the test cases. The purpose of this document is to present the ancillary sections as well as the test case definitions which are required and it is hoped that even with a different selection of test cases and parameters, rather minor changes would be needed to the text presented here.
· Samsung (R4-152085)

In this contribution, we propose to clarify NAICS UE behaviour under MU-MIMO scenario. First of all, we would like to clarify that 

· Question 1: whether network is allowed to configure the serving cell as one of the entry for NeighCellsInfo-r12?
Additionally, we also have the following observation and proposal, 

· Observation 1: NAICS UE is able to perform MU-MIMO interference cancellation and suppression for both TM5 and TM8/9/10.

· Proposal 1: in case NAICS UE support MU-MIMO interference cancellation and suppression, NAICS UE is only required to handle either one inter-cell interference or intra-cell MU-MIMO interference in one subframe.
Discussion

Agreements

· TBD

2. UE Demodulation
Contributions from agenda time 6.6.1.

Contribution list

	Tdoc 
	Title
	Source 
	Type
	Agenda

	R4-151403
	Evaluation results for NAICS simulation alignments
	Huawei, HiSilicon
	Discussion
	6.6.1

	R4-151404
	Discussion on demodulation requirement for NAICS
	Huawei, HiSilicon
	Discussion
	6.6.1

	R4-151880
	Simulation results and discussions on NAICS UE demodulation
	CATT
	Discussion
	6.6.1

	R4-151944
	View on remaining issues on NAICS demodulation requirements
	NTT DOCOMO INC.
	Approval
	6.6.1

	R4-151965
	Remaining aspects for demodulation tests for NAICS
	Ericsson
	Discussion
	6.6.1

	R4-151966
	Simulation results for gain and robustness tests with multiple MCSs
	Ericsson
	Discussion
	6.6.1

	R4-151968
	Impact on low SINR test point for NAICS
	Ericsson
	Discussion
	6.6.1

	R4-151985
	Discussion on the NAICS UE testability
	Nokia Networks
	Discussion
	6.6.1

	R4-151988
	Handling TM10 in NAICS
	Nokia Networks
	Discussion
	6.6.1

	R4-151989
	NAICS Test Case Definitions 
	MediaTek Inc.
	Discussion
	6.6.1

	R4-151992
	Way Forward on TM10 in NAICS RAN4 test cases
	Nokia Networks
	Approval
	6.6.1

	R4-152006
	NAICS Simulation Results
	MediaTek Inc.
	Discussion
	6.6.1

	R4-152080
	Simulation results and discussion for NAICS demodulation performance
	LG Electronics Inc.
	Discussion
	6.6.1

	R4-152086
	NAICS demod alignment results for CRS based TM
	Samsung
	Discussion
	6.6.1

	R4-152087
	NAICS demod alignment results for DMRS based TM
	Samsung
	Discussion
	6.6.1

	R4-152141
	Discussion on the remaining details of NAICS test scenarios
	Intel Corporation
	Discussion
	6.6.1

	R4-152142
	NAICS simulation alignment results
	Intel Corporation
	Discussion
	6.6.1

	R4-152245
	Link Level Results for NAICS UE Demodulation Test Cases - Part I
	QUALCOMM CDMA Technologies
	Discussion
	6.6.1

	R4-152246
	Link Level Results for NAICS UE Demodulation Test Cases - Part II
	QUALCOMM CDMA Technologies
	 Discussion
	6.6.1


Summary

· Huawei (R4-151403)
Table 3 Summary of NAICS performance for NAICS gain tests with MCS=8

	Test
	TMs
	Interference type
	SNR @70%MaxTP
(dB)
	SINR @70%MaxTP
(dB)
	SINR @70%MaxTP
With margin (dB)

	1
	TM2/2/2
	Fixed
	8.2
	-6.23
	-4.73

	3
	TM4/4/4
	Fixed
	7.7
	-6.73
	-5.23

	4
	TM4/9/9
	Fixed
	9.4
	-5.05
	-3.55

	6
	TM9/9/9
	Fixed
	8.2
	-6.23
	-4.73


·  Proposal 1: Adopting MCS=8 for NAICS gain tests.
· Huawei (R4-151404)
Proposal 1:

· Adopt the time/frequency offset (2us and 200Hz) for NAICS demodulation requirements for NAICS gain tests.

Proposal 2:

· The down selected gain tests option include the following, but others are not excluded.

· TM2/2/2,MCS=8/8/8,Rank=1 / 1 / 1, high interference, CRS Colliding

· TM4/4/4,MCS=8/8/8,Rank=1 / 1 / 1, high interference, CRS Colliding

· TM9/9/9,MCS=8/8/8,Rank=1 / 1 / 1, high interference, CRS non-Colliding

Proposal 3:

· For NAICS TDD cases, Uplink downlink configuration: 1 (DSUUD DSUUD) and Special subframe configuration: 4 could be used for both serving and interference cell.

Proposal 4:

· The scheduled subframe for TDD case is [1, 4, 6, 9].

Proposal 5:

· CFI=2 for both serving and interference cell in special subframes for TDD test.

Proposal 6:

· The scheduled PRB for DMRS-based transmission is [0:21, 28:49] for 10MHz in special subframes.

Proposal 7:

· Respect the CSI-RS configuration for TDD test, adopt following parameters

	
	Service cell 1
	Service cell 2
	Service cell 3

	NZP  CSI-RS configuration
	5
	6
	7

	ZP  CSI-RS configuration
	0
	1
	2

	CSI-RS subframe config
	9
	9
	9


· CATT (R4-151880)
· Proposal 1: The test cases of TM 4/4/4, TM4/9/9 and TM 9/9/9 with MCS levels of 5/5/5 not to be considered as NAICS test cases.

· Proposal 2: The test cases of TM 4/4/4 and TM 9/9/9 with MCS levels of 8/5/5 and 9/5/5 can be considered as NAICS performance gain test cases. Test cases with MCS levels of 8/5/5 are preferred. 

· Proposal 3: The test cases of TM 9/4/4 can be considered for NAICS robustness performance test. 
· NTT DoCoMo (R4-151944)
· Observation 1: Alt. 2 behaviour would be more robust because NAICS UE could not know without assistance signalling whether or not cross carrier scheduling or QCL type B are configured in the interfering cells.

· Observation 2: Solution 1 can cover only case-1, and randomized CFI value could require the additional implementation of the test equipments.

· Observation 3: Solution 2 can cover both case-1 and 2, therefore it would be the best solution for this issue. But randomized and unfollowed CFI could require the additional implementation of the test equipments.

· Observation 4: Solution 3 can cover only case-1, but it is not required the additional implementation of the test equipments.

· Proposal 1: Consider above observations for the CFI setup.

· Ericsson (R4-151965)
· Observation 1: CRS-IC gives substantial gain with non-colliding CRS with partial load together with Blind SLIC.

· Observation 2: TM list is a NAICS supported TM list instead of overall supported TM list from eNB. 

· Observation 3: The NAICS capability can support CA up to 5 CCs.

· Observation 4: Existing CA demodulation tests have no coverage with any advanced receivers to suppress the interference.

· Proposal 1: Add one more CRS-IC test with the proposed scenarios above. 

· Proposal 2: Replace TM9/9/9 to TM10/9/9 for the gain test and TM9/3/3 to TM10/3/3 for the robustness tests.

· Proposal 3: Consider non-overlapping CSI-RS configuration for DM-RS based TM.

· Proposal 4: Replace TM9 tests from 2 Tx ports to 4 Tx ports while keep the number of CRS ports as 2.

· Proposal 5: Replace TM2/2/2 test with single carrier to 2 DL CA as 10+10MHz bandwidth combinations.

· Proposal 6: 7 PDSCH demodulation tests are proposed for FDD in Table 2 as following.

· Table 2 Final test lists for UE demodulation tests for gain and robustness purpose
	Test
	TMs
	MCS
	Rank
	Ant
Config
	Interf. Type
	Colliding
	INR

	Gain
	TM2/2/2+CA
	MCS 8/rand/rand
	1 / 1 / 1
	2x2
	Random
	Colliding
	High

	Gain
	TM4/4/4
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Colliding
	High

	Gain
	TM10/9/9
	MCS 8/rand/rand
	1/rand/rand
	4x2
	Random
	Non-colliding
	High

	CRS-IC
	TM9/9/9
	MCS 14/rand/rand
	1/rand/rand
	2x2
	Random with 14% PDSCH load
	Non-colliding
	High

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

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

	Robustness
	TM10/3/3
	MCS 5/ rand/rand
	1 / rand/rand
	4x2
	Random
	Non-colliding
	Low


· Ericsson (R4-151966)
· Observation 1: Random interference model gives less gain than fixed interference model with the goal to better reflect the live network and verify the blind detection of NAICS receiver.

· Proposal 1: Use random interference model for all NAICS UE PDSCH demodulation tests with the goal to better reflect the live network and verify the blind detection of NAICS receiver.

· Observation 2: Gain test TM4/9/9 couldn’t bring sufficient NAICS gain as 1.5dB at proper test point or with sufficient gain but very low SINR.

· Proposal 2: Skip gain test as TM4/9/9 without sufficient gain at proper test point.

· Observation 3: Robustness tests have good test points at reasonable SINR with low INR scenarios.

· Proposal 3: Use low INR scenarios for robustness tests in order to ensure a proper SINR range with MCS=5 on SC.

· Observation 4: It’s natural to skip one of the robustness tests between TM9/3/3 and TM9/4/4.

· Proposal 4: Skip robustness test as TM9/4/4 with the purpose to have balance between test coverage and test number.

· Proposal 5: Take the final list below for gain and robustness tests for further considerations.

· Table 4 Final test lists for UE demodulation tests for gain and robustness purpose

	Test
	TMs
	MCS
	Rank
	Ant
Config
	Interf. Type
	Colliding
	INR

	Gain
	TM2/2/2
	MCS 8/rand/rand
	1 / 1 / 1
	2x2
	Random
	Colliding
	High

	Gain
	TM4/4/4
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Colliding
	High

	Gain
	TM9/9/9
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Non-colliding
	High

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

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

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


· Ericsson (R4-151968)
· Observation 1:  Test point of 70% maximum TP with SC MCS=5 gives SINR around -10~-7dB.

· Observation 2: With SINR level -10~-7dB the UE will have a high risk running into RLF and sending RRC reestablishment signalling.

· Observation 3: Power boosting on SC control channels can’t help UEs in RLF.

· Observation 4: The SC power boosting on control channels at very low SINR is not a reasonable assumption to reflect live network.

· Observation 5: The PDCCH impact on SC is minimized by a SINR level higher than -3.5dB even with NC full load on PDCCH.

· Observation 6: SINR value within the range of -3.74 dB to 1.08 dB corresponds to 5-25% tail UEs should be taken as essential deployment scenarios for NAICS UEs.

· Proposal: Reconsider the test point for NAICS demodulation tests for both gain and robustness purposes to ensure the NAICS UEs could be functional in live network with targeted SINR range for high INR within range of -3.74 dB to 1.08 dB.

· Nokia (R4-151985)
In this contribution we have been presenting views with respect to remaining open issues of NAICS tests. The following observations and proposals can be summarized:

· Observations:

1. RAG=1 is used to define minimum performance requirements in all the tests cases.
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.
6. There are no performance benefits from introducing RAG > 1s tests for NAICS. RAN4 should avoid introducing unnecessary tests.
· Proposals: 

1. Confirm that RAG=1 is used to define minimum performance requirements in all the tests cases.

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. 

2. No PDCCH boosting is needed in NAICS tests.

3. Consider MCS5 in test cases.

4. Consider non-colliding CSI-RS configurations.

· Nokia (R4-151988)
In this contribution we have been presenting views with respect to TM10 utilization in NAICS test cases. The following observations and proposals can be summarized.

· Observations:

1. TM10 with QCL type A has numerous use cases. 

· There exist TM10 configurations where VCID and QCL type B are not configured.

·  Proposals: 

1. Consider TM10 as part of the NAICS tests by considering the test TM10/9/9 with NW assistance set {TM2, TM3, TM4, TM8 and TM9}.
· Mediatek (R4-151989)
· This document captures the simulation assumptions required to complete the demodulation performance test cases for NAICS. The tables below summarise the performance test cases for NAICS
· Nokia (R4-151992) 
Way Forward
When TM10 is configured in the serving cell, the NAICS UE is performing PDSCH IC for interfering TM1-9.

· TM10 is part of the following NAICS test:
· TM10/9/9 with NW assistance set {TM2, TM3, TM4, TM8, TM9}. 
· Mediatek (R4-152006)
· We provide our test results for the test cases defined in [1]. All results are provided in the embedded excel file for convenience
· LGE(R4-152080)
In this contribution, we provide simulation results for agreed test cases. Based on simulation results, we observe 

·  Observation 1: Considering SINR point for performance requirement, 85%-tile max throughput is reasonable than 70%-tile max throughput with MCS 8 for serving cell in most test cases.

· Observation 2: For NAICS performance gain, MCS8 for serving cell has smaller gain than MCS5 for serving cell, but it has more than 2dB NAICS gain.

· Observation 3: To verify NAICS performance gain, randomized interference model can be used considering SINR point and NAICS gain. 

For final test cases for NAICS demodulation performance, we propose

· Proposal 1: Test metric should be considered by SINR at 85%-tile max throughput.

· Proposal 2: MCS 8 for serving cell can be used.

· Proposal 3: For down selection of test cases, test 1b, 3b, 4b, and 6b is reasonable. 

· Proposal 4: For robustness test, one test case, test 7, can be considered. 

· Proposal 5: To verify CRS-IC operation in NAICS receiver, test 6a based simulation assumption can be considered. 

· Samsung (R4-152086)
· In this contribution, we provide our 1st round alignment results for the performance gain verification cases. Particularly, we provided CRS based TM related results in this paper
· Samsung (R4-152087)
· In this contribution, we provide our 1st round alignment results for the performance gain verification cases. Particularly, we provided DMRS based TM related results in this paper
· Intel (R4-152141)
In this contribution we have shared our views on the views on the remaining details of NAICS UE demodulation test cases. In summary, we make the following proposals:

Proposal #1: Further down-select robustness test cases #5 and #8.

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

· Low INR profile: Test cases #2, #5

· Medium INR: Test cases #7, #8

Proposal #3: Use serving cell MCS 9 and fixed QPSK interference model for the test case #6.

Proposal #4: Use randomized interference model for the test cases #1, #3 and #4

Proposal #5: Use serving cell MCS 9 for both performance gains and robustness test cases. Use 85% of maximum throughput as the performance requirements test point

Proposal #6: Define one of the NAICS performance test cases under assumption of using RAG =3 interference model along with NAICS HL signalling on the increased neighbouring cell resource allocation and precoding granularity.

Proposal #7: Use time/frequency offset parameters in Table 4 for the NAICS test cases.

Proposal #8: The EPA5 channel model is used as baseline. The NAICS test cases should also cover other channel models (e.g. ETU5 or EVA5).

Proposal #9: For the DMRS-based TMs scenarios the ZP and NZP CSI RS are configured in a way to minimize overlap with the PDSCH.

Proposal #10: Define one test case for DMRS-based TMs with 4x2 antenna configurations and 2 CRS APs 

Proposal #11: The following CFI / PDSCH start parameters are used for the performance gains tests: 

· Serving cell: CFI = 3, PDSCH starting symbol follows CFI

· Interference cell: CFI = 3, PDSCH starting symbol follows CFI
· Intel (R4-152142)
· In this contribution we provide link level simulation results based on the agreed simulation parameters. Based on the results of the analysis further down-selection of the test parameters is suggested in R4-152141. 
· Qualcomm (R4-152245)
· Link level results are presented for the TM4/4/4 case with colliding and non-colliding CRS dominant interferers with randomized model for interfering cells. 

· Results are also presented for TM2 serving and interfering cells with randomized MCS model for interference.

· Qualcomm(R4-152246)
· Not available
Discussion
Main simulation parameters to be agreed (but not limited to):

· SINR range still needs to be decided
· PDCCH/PCFICH boosting parameter sigma

TM10 test case

From RAN1 LS: RAN1 assumes that no cancelation of TM10 PDSCH interference from neighboring cells in Rel-12 NAICS
E/// Intension is to have TM10 serving cell test case. Could consider just a robustness test case.

Rapporteur: If there are no typical deployment scenarios then there is no need to introduce a test case. 

Intel: There are two scenarios:

1) The eNB “cheats” and signals TM9 if TM10 - precluded from RAN1 agreement

2) There is actually TM9 interference

E/// would not agree the signalling to support TM10 

LGE: Does 

	Test
	TMs
	MCS
	Rank
	Ant
Config
	Interf. Type
	Colliding
	INR

	Gain
	TM2/2/2+CA
	MCS 8/rand/rand
	1 / 1 / 1
	2x2
	Random
	Colliding
	High

	Gain
	TM4/4/4
	MCS 8/rand/rand
	1/rand/rand
	2x2
	Random
	Colliding
	High

	Gain
	TM10/9/9
	MCS 8/rand/rand
	1/rand/rand
	4x2
	Random
	Non-colliding
	High

	CRS-IC
	TM9/9/9
	MCS 14/rand/rand
	1/rand/rand
	2x2
	Random with 14% PDSCH load
	Non-colliding
	High

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

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

	Robustness
	TM10/3/3
	MCS 5/ rand/rand
	1 / rand/rand
	4x2
	Random
	Non-colliding
	Low


Minor (not limited to)
· CSI-RS configuration

· time/freq

· Large time/freq

Topics for further discussion are listed below.
Agreed topics

· CRS-IC test case

· TM10

Non-agreed additional topics

· CA

· 4x2
· MCS14 

CA to be introduced

No precedence to introduce a NAICS CA test case.

CA and NAICS are orthogonal.

UEs have many different CA capabilities.

E/// Test coverage to include a CA case.

TM10 with different CSI processes does not have CA.

TDD test cases
Huawei. How to handle the interference in the special subframe. 

TDD Topics:

· UL/DL config 1

· Special subframe 4

· PRB allocation in the special subframe

· CFI =2 

Intel: more consideration, and it should be FFS whether the special subframe is scheduled.

E/// to agree the assumptions for TDD.

SS: Whether special subframe handing is up to UE implementation. 

Agreements

· Agreement to use 0dB PDCCH/PCFICH boosting
· CFI to be used

· Solution 2a: PDSCH start symbol for serving and interfering cells is the fourth OFDM symbol in a subframe. For the serving cell, PCFICH indicates CFI=3. For the interfering cells, PCFICH indicates randomly CFI = {1,2,3}.

Agreement to use solution 2a in robustness test cases. Performance for robustness tests case is minimum MMSER-IRC. 

No consensus to introduce a CA test case.

CRS-IC

Agree to introduce a CRS-IC test at this stage. In the next meeting RAN4 decides to introduce one CRS-IC test if there are sufficient gains from the alignment results. But there are not sufficient gains for the existing test case. 

The intension is to consider one interfering cell, since cell IDs are 0,1,6.

	Test
	TMs
	MCS
	Rank
	Ant
Config
	Interf. Type
	Colliding
	INR

	CRS-IC
	TM9/9/9
	MCS 
14/OFF/OFF
	1/rand/rand
	2x2
	OFF
	Non-colliding
	High


4x2 Test case

Agree to support 4x2 for DMRS test case 3 TM9/9/9 with two CRS ports. This applies to both the FDD and TDD test cases. 4x2 is on the serving cell and both interfering cells. If test case 6 is agreed then this will also use 4x2 for the DMRS cells.

TDD Parameters

Propose to evaluate one of two test cases for TDD, one with scheduling in the special subframe and one without. Parameters are TBD and down select one of these two in the next meeting. 

· Proposal: Using UL/DL config 1 and special subframe 4. And use a maximum value for CFI=2 for the special subframe, when FDD test would use CFI=3.

· centre 6 PRBs in the special subframe are not used for DRMS based transmission. 

TM10 Test Case

No consensus to agree TM10 serving cell test case. But the serving cell TM10 test case is not precluded. Companies are encouraged to show the use case where servicing cell TM10 and NAICS would be used in the network., before the next meeting to consider including as a test case.

At present if RAN4 does not define a TM10 test case, then UE performance will be guaranteed minimum Rel-11 MMSE-IRC performance. Note that Rel-11 performance is less than that of Rel-12 NAICS in some scenarios.

3. UE CSI 

Contributions from agenda time 6.6.2.

3.1. Summary of contributions

Contribution list

	Tdoc 
	Title
	Source 
	Type
	Agenda

	R4-151405
	Discussion on CSI requirement for NAICS
	Huawei, HiSilicon
	Discussion
	6.6.2

	R4-151967
	Proposals and results on evaluation of CQI reporting for NAICS
	Ericsson
	Discussion
	6.6.2

	R4-152307
	Proposals and results on evaluation of CQI reporting for NAICS
	Ericsson
	Discussion
	6.6.2

	R4-151969
	Draft LS reply to RAN1 on CQI definition for NAICS
	Ericsson
	Approval
	6.6.2

	R4-151977
	CSI reporting for NAICS
	NVIDIA
	Discussion
	6.6.2

	R4-152004
	CSI reporting for Rel-12 NAICS
	MediaTek Inc.
	Discussion
	6.6.2

	R4-152105
	Discussion on NAICS CSI test
	LG Electronics Inc.
	Discussion
	6.6.2

	R4-152143
	Discussion on the NAICS CSI reporting
	Intel Corporation
	Discussion
	6.6.2

	R4-152247
	CSI Reporting for NAICS
	QUALCOMM CDMA Technologies
	Discussion
	6.6.2


Summary

· Huawei(R4-151405)
In this contribution, we present our analysis on four NAICS CQI reporting methods, and based on our analysis and evaluation, we propose that:

Proposal 1

With respect to different implementation, RAN4 shouldn’t justify LMMSE-IC as the only valid solution and prevent the implementation of post-NAICS CQI for accurate CQI reporting. 

Observation 1

The CRS-IC gain highly depends on the presence of PDSCH. 

Observation 2

More clarification is needed to justify the procedure on how to achieve CRS-IC gain, such as whether blind detection on the PDSCH absence is needed. 

Observation 3

More clarification is needed to justify on how to take only CRS-IC gain into CQI and not include the PDSCH-IC gain into CQI. 

Observation 4

The feasibility of LMMSE-IRC+CRS-IC for CQI reporting is out of the scope of R.12 NAICS, and the PDSCH-IC based post-NAICS CQI should be focused in R.12 NAICS 

Proposal 2

It’s not feasible to have LMMSE-IRC+CRS-IC for NAICS CQI reporting 

Proposal 3

Regarding the complexity and implementation procedure, dynamic post-NAICS CQI is a feasible solution to take account of NAICS gain into CSI reporting, and could be adopted as optional solution. 

Proposal 4

Semi-static post-NAICS CQI is a feasible solution to take account of NAICS gain into CSI reporting, and could be adopted as optional solution. 

Proposal 5

CQI definition should be introduced to verify the UE behaviour on post-NAICS CQI reporting 

· Ericsson (R4-151967)
· Revised to R4-152307
· Ericsson (R4-152307)
Summary
· LS from RAN4 to RAN1 is needed to update the CQI definition as dynamic post-NAICS CQI reporting is not feasible

· Pre-NAICS CQI reporting based on MMSE-IRC receiver can achieve optimized system performance with OLLA.

· No CQI gain test is needed as no sufficient CQI reporting gain is observed.

· CQI robustness test is needed due to big performance loss observed for high rank interference case under reasonable SINR range.

· Ericsson (R4-151969)
RAN4 has analysed the CQI definition in TS 36.213 and its applicability to NAICS feature. The current definition implies that the CQI computation takes into account NAICS gains. RAN 4 acknowledged the fact that, in order to take into account NAICS gains in the CQI computation, the UE has to perform proper blind detection of the interferer’s characteristics. RAN 4 believes that blind detection of the interference parameters based on few resource elements (when no PDSCH is available) can be hardly feasible which would lead to unpredictable or inconsistent UE behaviour; the testability of the CQI might become problematic. 

RAN 4 believes that the problems mentioned above could be solved by modifying the CQI definition such that in the context of NAICS its computation does not include NAICS gains.

As an example the following definition could serve the purpose:

For a UE in transmission modes 1-9, the UE shall derive the interference measurements for computing the CQI value reported in uplink subframe n based on only the serving cell CRS REs assuming that the interference is of unspecified origin with possibly no relation to other transmitted signals. 
· NVIDIA (R4-151977)
· Proposal 1: 
For Release-12 NAICS, dynamic post-IC CQI is not adopted as the reference UE behaviour.

· 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 behaviour by RAN4, RAN1 needs to be informed of this decision.

· Mediatek (R4-152004)
· Observation: Deriving CSI with and without CRS-IC both demonstrate the NAICS performance gains

· LGE (R4-152105)
In this contribution, we provide simulation result for NAICS CQI performance and our view on CQI measurement method. Based on our simulation results, we observe

· Observation 1: Option 2 without OLLA cannot guarantee performance under dynamic interference condition such as various modulation, RI, and traffic load.

· Observation 2: High performance can be achieved for option 1 and option 2 with OLLA. 

From above observations, we propose

· Proposal 1: For NAICS CSI, option 1 with OLLA can be considered.

· Proposal 2: send LS to RAN1 that enhanced CQI for NAICS receiver is infeasible.
· Intel (R4-152143)
In this contribution we have shared our views on the potential CSI reporting methods and provided results of the link-level performance of different approaches. Based on the results of this analysis we think that LMMSE-IRC + CRS-IC based CSI reporting is the most viable approach which allows capturing NAICS receivers gains and can be recommended to be defined in the Rel-12 scope. In summary, we make the following proposals:

· LMMSE-IRC + CRS-IC based CSI reporting is recommended to be used for NAICS receivers in Rel-12 scope.

· Send LS to RAN1 with the recommendation to change CQI definition for NAICS CSI reporting.
· Qualcomm (R4-152247)
Observation 1: If OLLA were able to compensate for all CQI mismatches, the premise of defining CQI requirements in RAN4 is significantly weakened.

Observation 2: OLLA enhancements cannot compensate for UE rank reporting, if rank reporting were based on Pre-NAICS demodulation.

Proposal 1: We propose not to mandate the UE to report MMSE-IRC CQI since it does not capture UE’s NAICS capability and consequently limits the overall NAICS gains. 

Proposal 2: Propose to deprioritize Pre-NAICS CQI report with CRS-IC that does not consider UE NAICS capability.

Proposal 3: Considering the feasible UE complexity, robustness under bursty traffic and improvement over Pre-NAICS CQI, we propose to include Semistatic post-NAICS CQI as a candidate for RAN4 CQI discussions.

Proposal 4: Considering the UE complexity impact, we propose to not consider dynamic post-NAICS CQI report based on interference structure for RAN4 CQI requirements. However, other dynamic CQI reporting options may be feasible in terms of complexity and performance for e.g.: Dynamic Post NAICS CQI with interference statistics. Therefore, we propose to not preclude such CQI reporting options by mandating a particular algorithm such as Pre-NAICS CQI.

Proposal 5: Techniques such as Semistatic Post NAICS CQI and Dynamic Post-NAICS CQI with Interference Statistics show that it is feasible to capture NAICS gains into CQI report with feasible complexity at the UE. Therefore, no LS needs to be sent back to RAN1 on NAICS CQI definition.

Observation 3: Semistatic Post-NAICS CQI shows a gain of 1.3 dB with OLLA and 2.2 dB without OLLA. Note that the results presented with OLLA assume non-bursty interference, a scenario that is favourable to outer loop convergence and there are still gains to be obtained by Semistatic Post-NAICS CQI.

· With NAICS Scenario 2, it is seen that 75-95% UEs experience interference I/Noc = 17.49 dB at the 80th percentile.

· Although NAICS scenarios do not consider CRE bias in HetNets, the receiver enhancement can be equally applied to HetNets as well. With non-zero CRE bias, very high I/N values can be easily observed and it would be premature to preclude the UE from reporting a better CQI compared to Pre-NAICS CQI. 

· It was already demonstrated in [1] using field data from U.S. cellular markets that high modulation orders and rank2 transmissions are more prevalent in some markets than the 3GPP scenarios.

Observation 4: To mandate a UE CQI algorithm, for example, Pre-NAICS CQI in 3GPP based on some scenarios is not desirable when other scenarios show a clear gain with alternative approaches.

Observation 5: Semistatic Post-NAICS CQI shows a gain of up to 4 dB with the lower bound R-ML receiver with and without OLLA. Moreover, a gain of up to 6.5 dB is observed with and without OLLA with I/N = 25 dB.

Proposal 6: RAN4 discussions should prioritize the need and nature of CSI tests and the implications of each CSI reporting option on Rel-12 NAICS CSI performance testing.

Discussion:
To conclude the CSI part of NAICS the following main actions need to occur:
· Decide what CSI scheme will be used

· Decide whether CSI test cases are required and if so what these are

· Decide whether or not to send an LS to RAN1

Candidate CSI schemes proposed are

· MMSE-IRC

· MMSE-IRC with CRS-IC
· Semi-static CQI 
· Post NAICS CQI with no BD and using covariance interference statistics
Do we have consensus on the feasibility on any of these options? 

Is there consensus that MMSE-IRC is feasible?

Feasibility is defined as:

· complexity

· performance analysis

There are no results on the post NAICS is feasible. 

Intel: See the agreed way forward and base the CSI solution on this. Need to consider the feasibility of the CSI process. See the previous agreements regarding Dynamic post NAICS. 

E/// there are no results for dynamic post NAICS.

QC Agree that dynamic post NAICS with BD is not feasible. 

The reference UE behaviour for NAICS CQI is:
1) MMSE-IRC
Options for testing

· Configure the NAICS UE and test CQI

· Do not configure the NAICS and test CQI

· Do not introduce and more MMSE-IRC CQI test cases 
QC and Huawei believe that “Post NAICS CQI with no BD and using covariance interference statistics” can show better results. 
Details of the approach have not yet been defined. QC agree that there “no” performance results are available yet for this approach. 

If the following are achieved then RAN4 would consider the introduction “post NAICS CQI”
· definition of the reference receiver behaviour for “post NAICS CQI”

· performance results

· available on the reflector prior to the next meeting

· This implies the extension of the WI

QC and Huawei are the only companies who do not agree with the above. 
Two options are considered as compromise solutions for NAICS CQI by all companies except QC and Huawei, DoCoMo.
Option 1

The reference UE behaviour for NAICS CQI is:

1) MMSE-IRC

RAN4 will not introduce NAICS CQI test in Rel-12 if an LS is sent to RAN1 and the CQI definition is updated 
Option 3

The reference UE behaviour for NAICS CQI is:

1) MMSE-IRC

RAN4 would introduce NAICS CQI test in Rel-12.

No LS is sent to RAN1. 

Option 2

The baseline UE behaviour for NAICS CQI is:

1) MMSE-IRC

RAN4 will not introduce NAICS CQI test in Rel-12.

Baseline performance means that it UE implementation dependant to capture the NAICS CQI gains in its CQI report. 

No LS is sent to RAN1

Option 4

The reference UE behaviour for NAICS CQI is:

1) MMSE-IRC

RAN4 would introduce NAICS CQI test in Rel-12.

An LS is sent to RAN1. 

Option 5

The UE is required to capture NAICS gains into its CQI report.

Tests cases may be introduce based on further consideration NAICS CQI test in
Rel-12.

No LS is sent to RAN1

Note that these minutes do not capture companies results for the performance results for NAICS CQI. 

There are sufficient results for the MSSE-IRC approach given by many companies.

Huawei believe option 1) is not optimal.

E/// and companies have presented results which do show NAICS performance gains for 

Agreements:

Propose to remove dynamic post NAICS with PDSCH blind detection as a consideration for NAICS.
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