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1. General

Contributions from agenda time 6.3.

Contribution list
	Tdoc 
	Title
	Source 
	Type
	Agenda

	R4-154306
	CR for Rel-12 NAICS - Demodulation tests
	MediaTek Inc.
	CR
	6.3

	R4-154307
	CR for Rel-12 NAICS - FRC definitions
	MediaTek Inc.
	CR
	6.3

	R4-154308
	CR for Rel-12 NAICS - Interference models
	MediaTek Inc.
	CR
	6.3

	R4-154309
	CR for Rel-12 NAICS - CQI Tests
	MediaTek Inc.
	CR
	6.3

	R4-154961
	CR for Rel-12 NAICS – TM10 Demodulation and CSI Test
	Nokia Networks
	CR
	6.3

	R4-154962
	Way Forward on TM10 in NAICS RAN4 test cases
	Nokia Networks
	discussion
	6.3

	R4-154978
	NAICS usage in mixed network configurations
	Nokia Networks
	discussion
	6.3


Summary
· Mediatek  (R4-154306)

CR for Rel-12 NAICS - Demodulation tests
· Mediatek  (R4-154307)

CR for Rel-12 NAICS - FRC definitions
· Mediatek  (R4-154308)

CR for Rel-12 NAICS - Interference models
· Mediatek  (R4-154309)

CR for Rel-12 NAICS - CQI Tests
· Nokia  (R4-154961)

CR for Rel-12 NAICS – TM10 Demodulation and CSI Test
· Nokia  (R4-154962)

Way Forward on TM10 in NAICS RAN4 test cases

Proposal
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} 

· Nokia  (R4-154978)

NAICS usage in mixed network configurations

Observations:

1. When TM5 and/or TM7 are present in the network, NAICS information would typically not be sent to the UE.
Proposals: 

1. Discuss the possible changes which would allow the wide applicability of NAICS.

2.  DMRS based NAICS is possible in the presence of 4CRS APs.

3. Network assistance may be sent to the UE without considering the dynamic link adaptation of the number of layers.

4. NAICS can operate jointly with legacy interference reduction technologies.

5. NAICS network assistance is configured when CoMP (QC-type A), FeICIC, eIMTA operate

Discussion

Agreements copied from Chairman’s notes:
Agreed Proposal #4:
Use 100% interferer PDCCH loading for all test cases
Agreed Proposal 1: To simplify the test, as what was used in the past for CQI tests, we suggest using fixed PMI. 
Agreement: non-overlapping CSI-RS.
If simulation results don’t show much difference from all simulations, OK to have random interference.
In order to agree the above CRs I have separated the required agreements into two types:
· Type 1: Required to agree the CRs but may have [ ] for the actual performance choice

· Type 2: Further test case modification and the parameters required to fill in the parameters in [ ]  

As a minimum all Type 1 topics need to be agreed and these are prioritised since the WI can be closed once the CRs are approved. The goal for this meeting is also to the Type 2 topics as much as possible so that agree all test case modifications and all [ ] parameters are agreed in this meeting. 

Type 1 Topics

The following topics need so that the CRs can be agree, ie Type 1 topics.

CR - Demodulation Test Cases
· Add the review comments from companies

· Decide the MCS for each test case

CR - FRCs

· Add review comments from companies

· Remove additional MCSs to reflect agreement above

CR - Interference Models

· Review comments from companies
CR - CSI Test Cases

· Review comments from companies

· Check performance results to confirm random model is to be used
CR - TM10 Test Cases

· Address QC’s request to have TM10 test case conditions clearly stated in the specifications
Type 2 Topics

The following topics need to be agreed so that we can conclude the parameters in [ ].

CR - Demodulation Test Cases
· SNR choice derived from simulation SINR results which includes margin and alignment
CR - CQI test cases

· Decide the SNR set point

· Decide the gamma value

CR - Demodulation Test Cases
· Decide whether to leave TM9 test case as 4x2 with 24 faders or change test case definition to support 16 faders

· Decide whether to keep test case 6 or remove this test and add a test case description for test case 5 as proposed by E///

Agreements

· TBD

2. UE Demodulation
Contributions from agenda time 6.3.1.

Contribution list

	Tdoc 
	Title
	Source 
	Type
	Agenda

	R4-154147
	Remaining details of NAICS demodulation test cases
	Intel Corporation
	discussion
	6.3.1

	R4-154148
	NAICS demodulation simulation results
	Intel Corporation
	discussion
	6.3.1

	R4-154227
	Discussion and evaluation on NAICS demodulation requirements
	Huawei, HiSilicon
	discussion
	6.3.1

	R4-154305
	Demodulation Performance Results
	MediaTek Inc.
	discussion
	6.3.1

	R4-154402
	Simulation results for NAICS demodulation
	CATT
	discussion
	6.3.1

	R4-154442
	NAICS simulation alignment results
	SAMSUNG
	discussion
	6.3.1

	R4-154610
	PDSCH demodulation results for NAICS
	Ericsson
	discussion
	6.3.1

	R4-154624
	Simulation results for NAICS demodulation
	LG Electronics Inc.
	discussion
	6.3.1

	R4-155055
	NAICS UE Demodulation Test Cases: Part I
	QUALCOMM 
	discussion
	6.3.1

	R4-155056
	NAICS UE Demodulation Test Cases: Part II
	QUALCOMM 
	discussion
	6.3.1

	R4-155078
	On Handling TM10 with NAICS
	QUALCOMM 
	discussion
	6.3.1


Summary

· Intel (R4-154147)
Remaining details of NAICS demodulation test cases
Proposal #1:
Use serving cell MCS 9 for the performance gain test cases. Use MCS 8 for the robustness test cases.

Proposal #2:
For test case 5, use 2 Tx antennas for the serving cell, 4 Tx antennas for the first interferer cell, and 2 Tx antennas for second interferer cell.

Proposal #3:
Remove the TM8/8/8 test case #6 for the non-colliding CRS-IC functionality verification

Proposal #4:
Use 100% interferer PDCCH loading for all test cases
· Intel (R4-154148)
NAICS demodulation simulation results 

In this contribution we have provided 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 R4-154147.
· Huawei (R4-154227)
Discussion and evaluation on NAICS demodulation requirements

Proposal 1: Change the antenna configuration from 4x2 to 2x2 for test-5.

Proposal 2: Remove test-6 if there’s any further test benefit.

· Mediatek (R4-154305)
Demodulation Performance Results 
Proposal 1: Use 100% interference PDCCH loading in all demodulation tests.

Proposal 2: Take 85% of the max throughput for the SNR thresholds.

Proposal 3: Suggest the following MCS for each test.

	Test
	1
	2
	3
	4
	5
	6
	7
	8

	Suggested MCS
	8
	5
	8
	5
	8
	14
	5
	8


Proposal 4: Take medium over the SNR thresholds (with impairments) over all companies’ results.

Proposal 5: Use 0.5 dB extra margin for the final SNR requirements.

· CATT (R4-154402)
Simulation results for NAICS demodulation 

In this contribution, the FDD UE demodulation results for test cases #1, #3, #5 and #6 defined in [1] are provided. We hope these results can be considered for the performance requirements.

· Samsung (R4-154442)
NAICS simulation alignment results 

· Not available

· Ericsson (R4-154610)
PDSCH demodulation results for NAICS 

Observation 1: With only 1 NC modelled the same level of robustness of BD can’t be guaranteed compared to 2 NCs.

Observation 2: Besides Option 1 the best alternative is Option 6 with motivation of having practical test scenarios.

Observation 3: The spanning of NAICS receiver is too big as 3.8dB from existing alignment results.

Observation 4: No proper agreement made yet on how to set up requirement based on different NAICS candidate receiver types.

Proposal 1: For gain tests use MCS=9 and for robustness tests use MCS=8 to choose the test point as 85% maximum throughput to ensure the proper SINR level for all the tests.

Proposal 2: Configure 50 PRBs for all normal subframes on SC and random interference model listed in Table B.6.5-1 above on NCs for both CRS-based TMs and DM-RS based TMs. Configure 41 PRBs (0~20, 30~49) for all special subframes on SC and random interference model listed in Table B.6.5A-1 above on NCs for DM-RS based TMs. 

Proposal 3: Either keep the current agreement as Option 1 with 4x2 with two interferers for Test 5 or take Option 6 with 2x2 with two interferes as the alternative to reduce the number of faders in the test configurations, non-overlapping CSI-RS configuration with number of 4Tx for both cases.

Proposal 4: Keep the agreement with both Test 5 and Test 6 to ensure the test purpose of verifying proper CRS-IC implementation under NAICS assumption.

Proposal 5: Take Option 3 with the averaged results from alignment results of all companies using different receiver types by adding extra margin than the existing ones in order to compensate the diverse performance from different receiver types. The extra margin is proposed to be 1dB.

· LGE (R4-154624)
Simulation results for NAICS demodulation

In this contribution, we provide simulation results for agreed test cases. Based on simulation results, we observe 

· Observation: Considering NAICS performance gain, 

· For MCS, performance gain for MCS 8 is larger than that for MCS9 for gain test, and MCS 5 or 8 is fine for robustness tests

Based on observation, we propose

· Proposal : prefer to use MCS8 for NAICS gain test and MCS5 for NAICS robustness test.

· Qualcomm (R4-155055)
NAICS UE Demodulation Test Cases: Part I

UE demodulation results are presented for enhanced performance gains and robustness test cases for FDD scenarios.

Proposal 1: For test case 5, we propose to use the antenna configuration to be 2x2 instead of 4x2 for the following reasons:

· Limit test complexity by limiting the number of faders to 16

· Given that DMRS based demodulation and interference cancellation / suppression is equivalently effectively by a 2x2 configuration as compared to a 4x2 comparison

Proposal 2: On test case 6, the performance result confirms the fact that CRS-IC and NAICS show equivalent performance as expected. Given the Rel-13 WI on CRS-IM, we propose to test this functionality in CRS-IM WI as opposed to NAICS, also serving to limit the number of demodulation tests for NAICS.

· Qualcomm (R4-155056)
NAICS UE Demodulation Test Cases: Part II 

UE demodulation results are presented for enhanced performance gains and robustness test cases for FDD scenarios.

· Qualcomm (R4-155078)
On Handling TM10 with NAICS
Observation 1: The QCL behaviour definition does not directly relate to the PCI or VCI based DMRS sequence initialization. Although the typical use case for virtual cell ID based transmissions is correlated to QCL type B scenarios, the specification does not directly define that VCID based transmissions are only possible with QCL type B transmissions. 

Observation 2: The use of primary cell ID, 
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for DMRS sequence generation is a higher-layer configured parameter which is not strictly associated with QCL type A or type B according to the specifications. 

Observation 3: Although the proposed demodulation test case specifies TM10 based serving cell transmissions and TM9 based interfering transmissions, the intention of coverage seems to include Case B above and therefore it seems important to explicitly clarify UE behaviour in a TM10 network. From Observations 1 and 2 [1][2], TM10 transmissions can be either based on primary or virtual cell ID depending on higher layer configuration regardless of QCL type A or Type B.
Observation 4: In the context of Rel-12 NAICS, there has been no consensus on the UE being able to handle VCID based TM10 interference. Moreover, no Rel-12 NAICS signaling support has been added for TM10 transmissions.  

Proposal 1: Given the lack of direct relationship between VCID based transmissions and QCL behaviour in the current specifications, we propose further clarification on UE behaviour as it pertains to these different modes of TM10 operation. 

Proposal 2: Specify proper NAICS assistance signaling for TM10 neighbour cell to avoid unpredictable UE behaviour in TM10 NAICS deployment. 

Proposal 3: Introduce RAN4 test for TM10/TM10/TM10 NAICS deployment with assistance signalling indicating QCL type A and PCID based DMRS scrambling. 

Discussion
	AVE+Margin

	

	1.24 

	1.83 

	2.35 

	3.51 

	4.58 

	-0.12 

	4.90 

	4.62 


MTK and E/// to update TDD simulation results.
4x2 down sampling

Proposals:

· Leave the test case as currently defined

· Use 4x2 serving cell and 2x2 for interferes with 4 CSI-RS ports used (E/// proposal)

· Use 2x2 serving cell and 4x2 for first interferer and 2x2 for 2nd interferer (Intel proposal)
Test case 5 test purpose wording:

“... with the test purpose to verify the proper CRS-IC implementation with minimum performance based on the test condition defined in XXX.”
TM10

Capture the TM10 deployment scenario sufficiently well for the test case to be introduced, specifically UE behaviour is defined for :

· QCL type A and PCID based DMRS scrambling

· Serving cell

· Interfering cells in NAICS assistance list

· Interfering cells not in NAICS assistance list

· Behaviour is not defined in other TM10 configurations.

· NAICS signalling for interferes is TM9
RAN4 can’t contradict the RAN1 agreement that TM10 interference cancellation is not supported for Rel-12 NAICS. 

RAN4 defines test cases where UE behaviour is defined. For all other TM10 configurations UE behaviour is not defined. 
Agreements

Proposal for MCS for FDD and TDD:

· MCS9 for the gain tests

· MCS8 for the robustness test cases

This does not apply to the CRS-IC test case which is MCS14.
Agree to leave the TM9 test case as currently defined, however offline agreement for different TM9 setup to reduce the number of faders to 16 is open for consideration.
Agree to leave test case 6 in place as already agreed in RAN4.
Agree to use the FDD results in the table above with additional input of impairment results from SS and Huawei to be received Wed/Thursday. 

All results for FDD and TDD are left in [ ] for companies to further update in the next meeting. 

For the robustness test cases for FDD and TDD will be based on the IRC receiver results. 

Agree to use margin of 1.5dB for gain test cases and 0.5dB for the robustness test cases for TDD and FDD.
Average results for TDD and FDD will be put in [] rather than TBD.
3. UE CSI 

Contributions from agenda time 6.3.2.

3.1. Summary of contributions

Contribution list

	Tdoc 
	Title
	Source 
	Type
	Agenda

	R4-153942
	NAICS CSI Tests
	MediaTek Inc.
	discussion
	6.3.2

	R4-154149
	NAICS CSI reporting test cases and requirements
	Intel Corporation
	discussion
	6.3.2

	R4-154228
	Discussion and evaluation on CSI requirement for NAICS
	Huawei, HiSilicon
	discussion
	6.3.2

	R4-154611
	Proposal and results for NAICS CQI reporting
	Ericsson
	discussion
	6.3.2

	R4-154625
	Simulation results for NAICS CSI test
	LG Electronics Inc.
	discussion
	6.3.2

	R4-154981
	On the NAICS CQI testability
	Nokia Networks
	discussion
	6.3.2

	R4-155079
	UE CSI Testing for NAICS
	QUALCOMM
	discussion
	6.3.2


Summary

· Mediatek (R4-153942)
NAICS CSI Tests
Proposal 1: To simplify the test, as what was used in the past for CQI tests, we suggest using fixed PMI. 
Proposal 2: Adopt overlap CSI-RS which is more typical since Rel-10. But it is also fine to use the non-overlap CSI-RS since there is no significant difference in terms of performance. 

Proposal 3: Choose random interference model which reflects more realistic channel conditions. 

Proposal 4: Suggest to set the SNR point at 2 or 4 dB 

Proposal 5: Choose = 0.9, after considering the margin.
· Intel (R4-154149)
NAICS CSI reporting test cases and requirements
Proposal #1:
Use the following NAICS CSI reporting test parameters:

· Transmission modes scenarios:

· Scenario #1: TM4/4/4 for CRS-based TM with non-colliding CRS, 2x2

· Scenario #2: TM9/9/9 for DMRS based TM with non-colliding CRS, 2x2, non-overlapping CSI-RS

· CSI reporting: 

· Wideband CQI with follow CQI

· Fixed RI = 1

· Follow PMI

· PUCCH 1-1 reporting with 5ms periodicity for CRS-based TMs and 10ms periodicity for DMRS-based TMs

· Interference model

· Low INR profile with I1/Noc = 3.28 dB, I2/Noc = 0.74 dB

· Fixed 64QAM RI =2 interference model

· No interferer time/frequency offsets

· Interferers have active transmissions in all subframes

· Resource allocation

· FDD mode: PDSCH is scheduled in SFs 1-4, 6-9 (i.e. except 0/5) with 50 PRB resource allocation

· TDD mode: UL/DL configuration 1, PDSCH is scheduled in SFs 4,9 with 50 PRB resource allocation

· CQI-to-MCS mapping

· TM4/4/4 test case: Use “MCS.2” CQI to MCS mapping table for subframes with 6000 PDSCH REs.

· TM9/9/9 test case: Use “MCS.5” and “MCS.25” CQI to MCS mapping table for subframes with 5400 and 5100 PDSCH REs.

· Other parameters

· EPA5 on all cells

· No HARQ retransmissions used

· 10 MHz system bandwidth

· 6% Tx EVM

· Performance requirements

· Huawei (R4-154228)
Discussion and evaluation on CSI requirement for NAICS
In this contribution, we discuss and evaluate the NAICS CQI requirement, and based on our analysis, in terms of UE behaviour of NAICS CSI reporting, we propose that:

Proposal 1: MMSE-IRC based CQI reporting is allowed for Rel-12 NAICS, and post-NAICS CQI is not precluded depending on the UE implementation. 
Proposal 2: The NAICS CQI requirement should allow the NAICS UE with either MMSE-IRC based CQI reporting and post-NAICS CQI to pass. 
· Ericsson (R4-154611)
Proposal and results for NAICS CQI reporting
Proposal 1: Use the proposed scenario and agreed test structure for NAICS CQI robustness test with randomized interference model and follow PMI.

Proposal 2: Set Gamma=0.95 without extra margin needed to ensure the robustness of NAICS receiver in the meanwhile not to push the more advanced baseline receiver for all TM4/4/4, TM9/9/9 and TM10/9/9 tests.

Proposal 3: No CQI gain test is needed as no sufficient CQI reporting gain is observed.

· LGE (R4-154625)
Simulation results for NAICS CSI test
In this contribution, we provide simulation result for NAICS CQI test. Based on our simulation results, we propose

· Proposal 1: Randomized interference model could be used for NAICS CQI requirement. 

· Proposal 2: To verify only CQI performance, fixed PMI should be used.

· Nokia (R4-154981)
On the NAICS CQI testability
In this contribution we have been presenting link performance for the NAICS CQI tests of TM4/9/10. 

Proposal:

· Adopt the current CQI test methodology for TM4, TM9 and TM10.

· Qualcomm (R4-155079)
UE CSI Testing for NAICS
Proposal 1: Propose to define minimum requirements on UE CQI reporting such that UE CQI report is no worse than MMSE-IRC CQI.

Proposal 2: UE should not be precluded from factoring NAICS gains into CQI report. 

Link level results are presented for NAICS CQI robustness test. The results indicate a value of 1.0 as the threshold for the test.

Proposal 3: Allowing for implementation margins, we propose a value of 0.9 ≤ x ≤ 1 be used to set performance requirements after alignment of results across companies.

Discussion:
There are several topics 

Agreements:

Agree to use the random interference model for the CQI test cases
Agree to use one SNR set point for the test.
Agree to use SINR 2dB.
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