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1. UE CSI 
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	6.6.4
	R4-161556
	discussion
	Discussion on RI test for 4RX capable UE
	Samsung

	6.6.4
	R4-161577
	discussion
	Discussion on 4RX CQI tests
	MediaTek Inc.

	6.6.4
	R4-161656
	other
	Discussion on 4-RX CSI tests
	Intel Corporation

	6.6.4
	R4-161674
	discussion
	CQI simulation result for 4RX
	CATT

	6.6.4
	R4-161675
	discussion
	Low rank PMI simulation result for 4RX
	CATT

	6.6.4
	R4-161773
	other
	Simulation results for 4 Rx CQI definition test
	Qualcomm Incorporated

	6.6.4
	R4-161774
	other
	Simulation results for 4 Rx MMSE-IRC receiver CQI test
	Qualcomm Incorporated

	6.6.4
	R4-161775
	other
	8 Tx PMI test for 4 Rx UE
	Qualcomm Incorporated

	6.6.4
	R4-162013
	discussion
	Evaluation and discussion of 4RX CSI requirements
	Huawei, HiSilicon

	6.6.4
	R4-162111
	discussion
	Simulation results for 4Rx CQI reporting
	ZTE

	6.6.4
	R4-162112
	discussion
	PMI reporting requirements on 4Rx
	ZTE

	6.6.4
	R4-162229
	discussion
	Consideration on TDD 8TX PMI test for 4RX UE
	China Mobile Com. Corporation

	6.6.4
	R4-162463
	discussion
	Summary of results for CQI reporting
	Ericsson

	6.6.4
	R4-162465
	discussion
	On 4Rx PMI test for 8x4 TDD
	Ericsson

	6.6.4
	R4-162466
	discussion
	Simulation results for 4Rx CQI tests
	Ericsson

	6.6.4
	R4-162467
	discussion
	ON 4Rx RI tests
	Ericsson


1.1. CQI

Discussions:

· Following CQI tests are agreed from last time:

· AWGN

· Test 1: CRS Rank 1: TM1  based on  9.2.1.1 & 9.2.1.2

· Test 2: CSI-RS Rank 2: TM9 based on  9.2.3.1 & 9.2.3.2 

· Test 3: CRS Rank 3 and/or 4: TM4 based on 9.2.2.1 & 9.2.2.2

· Test 4: CSI-RS Rank 3 or 4: TM9 based on 9.2.3.1 & 9.2.3.2

· Fading

· Test 5: CRS Rank 1: TM1. Based on 9.3.5.1

· Test 6: CSI-RS Rank 1. TM9, Based on 9.3.5.2

· Rank for Test 3 and Test 4

Qualcomm : Proposed rank4 for TM4 and  rank 3 for TM9

· Alignment results in this meeting?

Ericsson : Summary sheet is available, and input of alignment results is invited

Ericsson : Which company can provide results according to this test list?

Ericsson, Qualcomm, Intel,  Mediatek ZTE

Mediatek : CQI definition test does not need aligned results, just check if it is feasible. For fading we need to align the resuks first

Intel : Same idea as Mtek, 3 layer TM9 there is a separate mapping for cw0 and cw1. Want to double check result, 3 layer test could be TBD

Ericsson : AWGN tests need to have a good spread of CQI between the tests

· SNR test points
· Option 1: MTK

Proposal 1: Rank and SNR suggestions for the CQI definition test cases (FDD)

1. CRS Rank 1: TM1, at SNRs {-2,-1} and {4,5}

2. CSI-RS Rank 2: TM9, at SNRs {2,3} and {8,9}

3. CSI-RS Rank 2: TM9, at SNRs {4,5} and {10,11}

4. CRS Rank 4: TM4, at SNRs {5,6} and {11,12}

Proposal 2: For 4RX CQI fading test, adopt the SINR point at -3 or -4 dB, while the minimum requirement gamma can be further studied.

· Option 2: QC

Proposal 1. Specify TM1 CQI definition test for 4 Rx UE at CINR {-3dB, -2dB} and {3dB, 4dB} while using same test metric as existing TM1 CQI definition test for 2 Rx UE. 

Proposal 2. Specify TM9 rank 2 CQI definition test for 4 Rx UE at CINR {5dB, 6dB} and {11dB, 12dB} while using same test metric as existing TM9 rank 2 CQI definition test for 2 Rx UE. 

Proposal 3. Introduce TM4 rank 4 CQI definition test and TM9 rank 3 CQI definition test. 

Proposal 4. For TM4 rank 4 CQI definition test, specify Codebook subset restriction bitmap “0x0002 0000 0000 0000” and new CQI to MCS mapping table for 2 layer CW. 
Proposal 5. Specify TM4 rank 4 CQI definition test for 4 Rx UE at CINR {5dB, 6dB} and {11dB, 12dB} while using same test metric as existing TM9 rank 2 CQI definition test for 2 Rx UE. 

Proposal 6. For TM9 rank 3 CQI definition test, specify Codebook subset restriction bitmap “0x0000 0020 0000 0000” and separate CQI to MCS mapping table for CW 0 and CW 1.  

Proposal 7. Specify TM9 rank 3 CQI definition test for 4 Rx UE at CINR {5dB, 6dB} and {11dB, 12dB} while using same test metric as existing TM9 rank 2 CQI definition test for 2 Rx UE. 

· Option 3: ZTE

For AWGN CQI tests, we propose the following SNR requirements:

· TM1 1layer: low SNR group 0, 1 dB and high SNR group 6, 7 dB

· TM9 1layer: low SNR group 1, 2 dB and high SNR group 7, 8 dB

· TM4 3layer: low SNR group 8, 9 dB and high SNR group 14, 15 dB
· TM9 4layer: low SNR group 7, 8 dB and high SNR group 13, 14 dB
And for fading CQI tests, the existing test point and minimum requirement in 9.3.5.1 and 9.3.5.2 can be reused.
· WF with detailed test configurations and test point proposals based on alignment results in this week
Agreements:
· Test 1: CRS Rank 1: TM1  based on  9.2.1.1 & 9.2.1.2

· Test 2: CSI-RS Rank 2: TM9 based on  9.2.3.1 & 9.2.3.2 

· Test 3: CRS Rank 4: TM4 based on 9.2.2.1 & 9.2.2.2

· Test 4: CSI-RS Rank 3: TM9 based on 9.2.3.1 & 9.2.3.2

· Fading

· Test 5: CRS Rank 1: TM1. Based on 9.3.5.1

· Test 6: CSI-RS Rank 1. TM9, Based on 9.3.5.2

· WF with detailed test configurations and test point proposals based on alignment results in this week

1.2. PMI

Discussions:

· PMI TDD 8x4 PMI tests
· Layer 1, 2 tests

· Option 1: Legacy test methodology using FRC targeting with low rank

· Same FRC as before

· Different FRC

· Number of layers

E/// : We have used legacy test with same FRC as 2RX, saw similar shaped throughput but at slightly lower SNR. It seems not to be too low so we think the same test could be kept as for 2RX

Huwei : Most companies agree to have rank 1 test we can talk about that first. 

Qualcomm : Prefers higher test point
Ericsson : 

· Layer 3, 4 tests
· Option 1: Legacy test methodology using FRC targeting with high rank
· Option 2: New test method using follow CQI targeting with high rank

Intel : We don’t see any different behavior, rank 2 case is mostly dominant so don’t want to introduce 3 layer test.

E/// : Probaility of rank 2 is higher than rank 3. But based on RI report, we also see rank 3 reported most of the time. So not only rank 2 is used, it is a mix. 

E/// : Follow CQI because it is hard to find a good test point for overlap between random and follow PMI. MCS9 also looked acceptable.

Qualcomm : Fixed MCS is problematic, but variable methodology has been precluded, it is something new for RAN4 and there may be eg coupling between CQI and PMI. For 3/4 xpol seems unlikely. Maybe for low correlation but it is not the intention of codebook design.

E/// : So does QC think it would be difficult to define rank 3 / 4 test. Or what is the proposal?

Qualcomm : Agree we have no clear solution. Why do we need 3 and 4 layer requirement with xpol?

E/// : We don’t need xpol but we are just looking for one test that shows good precoding gain with a proper test point. Open to any proposal where that can be shown. Not much time to finish the WI, need some WF this week. We think the test is important.
E/// We used xpol with med correlation, and still seen good precoder gain. We think it works, at least with rank 3 even based on FRC.

Intel : Ericsson result is at low SNR, we are not convinced by the use case. The WF needs to allow for further study on the use case

Huawei : Consensus to use medium correlation for layer 3, and SNR point.

Qualcomm : We agreed for 4TX, now we talk about 8TX. Med correlation means that there is enough separation between RX antennas that is not always feasible. We did not have consensus about verifying this feature in this WI.

· WF with detailed test configurations in this week for further alignment in next meeting 
Agreements:
· Agree to have rank 1 TDD 8x4 PMI tests

1.3. RI

Discussions:

· RI

· Layer 1, 2 tests

· Option 1: Legacy test methodology using fixed channel correlation targeting at high SNR
· SNR points proposal
Intel : There is consensus for L1,2,3 using legacy. Testability of rank 4 is only for very high SNR. 

· Layer 3, 4 tests
· Option 1: Legacy test methodology using FRC targeting with high rank

· Option 2: New test method using variable channel correlation over time

HW : Rank 3 needs to show performance gain over rank 2. Which kind of correlation will be used? Low?

Ericsson : We have looked at low, medium and  in some cases high. Rank 1 and 2 high correlation is feasible, but we need to go down in correlation for higher ranks. We saw one rank was better in EPA, with one dominant rank it is difficult to have good tests, since the UE may use that rank and there is no performance gain between fixed rank and follow rank. That was the idea behind our new test method. 
HW : Low correlation for 3 layer?

Ericsson : Seems most feasible

Intel : Avergaing over RI is implementation specific, think the variable correlation pattern will trigger long discussions. Prefer option 1 for RI test and see option 2 as difficult. 

Ericsson : Simulations were based on a practical implementation. Rank follows the channel, fixed rank 3 isn’t providing much coverage. Test purpose is also to verify that rank follows the channel condition. 
Qualcomm : The rank tests are a set in different channel conditions, as a set the tests demonstrate the proper RI estimation. Now we are adding another test point at rank 3. 

Anritsu : Evaluated the proposal, think it is challenging but possible. Can the test coverage be made by separate tests. Need to see a consensus before implementing. 
Ericsson: We need test for rank 1 and 2 if we go for fixed correlation. 

Anritsu : If channel is changed very slowly it takes away dependency on UE implementation, but then the effect is similar to separate tests.

Ericsson : Can we agree existing test 1 to 3 and then consider an additional test? 

Samsung : OK, but for additional test for L3 behaviour, we may replace the original test point

Mtek :First agree the same condition as test 1 to 3 detailed metric can be discussed

Ericsson : We volunteer to provide the WF and can list options.

· WF with detailed test configurations in this week for further alignment in next meeting 

Agreements:
· Agree same condition existing test 1 to 3 with further discussion on the detailed test metric
· Low correlation for 3 layer if we have option 1

2. UE PDSCH Demodulation for single carrier
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	6.6.3
	R4-161655
	other
	TX EVM impacts on four MIMO layer performances
	Intel Corporation

	6.6.3
	R4-161657
	other
	Discussion on TM9 MBSFN testcase
	Intel Corporation

	6.6.3
	R4-161671
	discussion
	Updated PDSCH simulation result for TM3 3layer test
	CATT

	6.6.3
	R4-161672
	discussion
	Evaluation result on TM9 tests with MBSFN subframes configured for PDSCH
	CATT

	6.6.3
	R4-161673
	discussion
	Evaluation result on TX EVM impact
	CATT

	6.6.3
	R4-161772
	other
	TM9 PDSCH demodulation test in MBSFN subframe
	Qualcomm Incorporated

	6.6.3
	R4-162720
	discussion
	Simulation results for 4 Rx SDR tests
	LG Electronics Inc.

	6.6.3
	R4-161940
	discussion
	TM9 PDSCH demodulation in MBSFN subframe
	LG Electronics Inc.

	6.6.3
	R4-162007
	CR
	Correction on 4Rx demodulation tests
	Huawei, HiSilicon

	6.6.3
	R4-162008
	CR
	Apply 2Rx demodulation performance requirements to 4Rx UE
	Huawei, HiSilicon

	6.6.3
	R4-162009
	discussion
	Evaluation and discussion on TM9 with MBSFN subframes for 4Rx
	Huawei, HiSilicon

	6.6.3
	R4-162010
	discussion
	Evaluation and discussion on TM9 with MBSFN subframes for 2Rx
	Huawei, HiSilicon

	6.6.3
	R4-162012
	discussion
	Discussion of 4Rx UE with IRC receiver
	Huawei, HiSilicon

	6.6.3
	R4-162091
	discussion
	Updated results for 3/4 layer PDSCH demodulation tests
	SAMSUNG Electronics Co., Ltd.

	6.6.3
	R4-162110
	discussion
	TM9 demodulation with MBSFN subframes on 4Rx
	ZTE

	6.6.3
	R4-162135
	other
	UE demodulation requirements for 4Rx UE
	NTT DOCOMO INC.

	6.6.3
	R4-162190
	discussion
	Evaluation and discussion for TM9 tests with MBSFN subframes configured for PDSCH
	Ericsson

	6.6.3
	R4-162462
	discussion
	Summary of results for PDSCH SDR demodulation
	Ericsson

	6.6.3
	R4-162464
	CR
	UE Demodulation Requirements for DL PDSCH SDR requirements
	Ericsson


Discussions:

· SDR single carrier test

· Alignment results

· Check CRs for comments

· TM9 with MBSFN subframes configured as PDSCH

· Option 1: Only replace existing TM9 with MBSFN subframes with 2Rx from Rel-13 for both FDD and TDD
· Option 2: Only replace existing TM9 with with MBSFN subframes 4 layers with 4Rx from Rel-13 for both FDD and TDD
· Option 3: Replace both 2Rx and 4Rx tests with MBSFN subframes.

Qualcomm : prefer to modify existing TM9 to have MBSFN subframe, what is the motivation for a similar rank 3 test?

Intel : We prefer to test under 4RX, the intention is due to FRC overhead. Gain is mostly in 4RX. This is the use case. 

LG : Prefer option 1, if we select option 2 there is a coverage hole for 2RX UE

Mediatek : Agree with LG

Qualcomm : If we define only for 4 layer we cannot test with UE not supporting 4 layer. This is just a rate matching functionality test, rank does not matter. Better to use rank 1 for test coverage and achieving test purpose

E/// : This is not only talking about gain, it is also if the feature is supported. 

Intel : There is a performance impact if we take option 1. PDCCH will also be impacted because only a single symbol is available. We may need to adjust the legacy requirement. 

Qualcomm : Performance gap seen in simulations is 0.1-0.2dB. Ok to do another alignment.

Ericsson : We intent to agree the CR in next meeting and need input for that. 
· CR prepared in next meeting with agreed option from above
Agreements:
· Option 1 to be used, interested companies may investigate performance difference caused by MBSFN subframe configuration
3. Test applicability and antenna connection for 2Rx tests for UE demodulation and CSI tests
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	6.6.1
	R4-161555
	discussion
	Discussion on test applicability and antenna connections for 4RX capable UE
	Samsung

	6.6.1
	R4-161716
	discussion
	Review of RLM test cases for type 2 UEs
	Ericsson

	6.6.1
	R4-161717
	CR
	Antenna connection method for RLM and RRM tests with 4RX
	Ericsson

	6.6.1
	R4-162005
	discussion
	Test applicability of 4Rx UE
	Huawei, HiSilicon

	6.6.1
	R4-162181
	discussion
	Test method and antenna connection for UE demodulation and CSI tests
	Ericsson

	6.6.1
	R4-162628
	other
	Procedures for legacy testing of 4 Rx UE
	Qualcomm Incorporated


Discussion
· CA and DC tests

· Separated applicability rule and test method are needed for CA and DC tests by taking both 2Rx bands and 4Rx bands when the CA configuration is such mixed condition, where the test method should follow single carrier Type 1 UEs test method for any 2Rx band and follow single carrier Type 2 UE test method for any 4Rx band.

· Type 2 UE for single carrier tests
· Down select the Options below.

· Option 1: Connect 2 of the 4 Rx with data source from SS to perform 2Rx tests, depending on the UE’s declaration and AP configuration, keeping the same requirements as 2Rx tests.

· Option 2: Connect all 4 of the 4 Rx with data source from SS to perform 2Rx tests, keeping the same requirements as 2Rx tests.

· Option 3: Connect all 4 of the 4 Rx with data source from SS to perform 2Rx tests, with tighten requirement case by case.

· Option 4: 
· Pair two receiver antenna as one group and pair the other two as one group. 
· The signal is generated and passed through faders in the same way as that for the tests based on 2 receiver antennas. Afterwards, a signal is split, duplicated and input to two receiver antenna belonging to the same pair. 
· The 4 external noise signals with the level of NOC are statistically independent and input to 4 receiver antennas separately. pair two receiver antennas and connect the other 2 APs with the same inputs, i.e. AP 1 with the same input as AP 2 and AP 3 with the same input as AP4.

· Apply the 2Rx requirements with [3dB] lower SNR.

· UE demodulation tests

· Category 1: Basic test cases with no advanced feature : 

· Basic tests with MRC receiver performance

· SDR tests

· eICIC tests

· DL-CoMP tests

· 256QAM tests

· CA/DC tests with MRC receiver 
E/// : Think option 1 works, option 2 brings extra margin so is not good. Option 3 is complicated to decide on margin. Option 4 could work.
· Category 2: Advanced receivers tests

· FeICIC tests: CRS-IC receiver with 2 interfering cells

· Type A receiver tests: IRC receiver with 1 or 2 interfering cells

· Type B receiver tests: SLIC, R-ML receivers with 2 interfering cells

· Gain tests

· Robustness tests

· Type C receiver tests: R-ML, CWIC receivers

· CRS-IM tests: CRS-IC receiver with 2 interfering cells

· CC-IM tests on control channels only: E-IRC/IRC receivers with 2 interfering cells

E/// : Concern for connecting 4RX is to distinguish if the UE is passing by using advanced receiver or the performance gains come from 4RX. So option 2, 3 4 are not really working for this case. 

Qualcomm : Why does it matted how the performance gain is achieved.

E/// : If there is 4RX UE it means that advanced receivers are’t needed nay more

Huawei : The best way to check is to introduce a real 4RX test + advanced receiver test. We don’t want fallback to 2RX + advanced receiver.
Qualcomm : Agree with Huawei, think it mandates fallback.

Intel : agree also, UE should not be mandated to fallback to 2RX. Also agree thoughthat CRS-IC is a special case. Not sure if we can compensate

Ericsson : But for option 2, UE does not use advanced receiver.Assistance is also for NAICS.

Qualcomm : There will still be 2RX UEs for the foreseeable future, advanced receiver helps those.

Huawei : Option 5 : We leave advanced receiver + 4RX open for future releases.

Intel : Support leaving advanced receiver +4RX open. 4RX IRC gives strong gain

Ericsson : Purpose is to test legacy.

Intel : Many features are optional including NAICS. Don’t expect rel12 NAICS. Feicic is the execption. 

E/// : Advanced receiver is a capability or declared feature. As long as it is declared it is supposed to pass the tests.
Mediatek : In some cases IRC may not outperform cancellation.

Ericsson : We are showing colliding, ie NAICS favourable conditions.

Huawei :  We can introduce 4RX + advanced receiver in a release independent way in eg release 14 and solve this issue. We would like option 5 to be a baseline if there are no other agreements. 

Mediatek : NAICS wihout PDSCH interference can’t just be passed with 4RX IRC 

· CSI tests

· CQI tests

· Category 1: Basic test cases with no advanced feature :

· Basic CQI definition test cases with no advanced feature : MRC receiver performance

· eICIC tests

· DL-CoMP tests

· eIMTA tests

· Category 2: Advanced receivers tests

· FeICIC tests: CRS-IC receiver with 2 interfering cells

· Type A receiver tests: IRC receiver with 1 interfering cells

· Type B receiver tests: SLIC, R-ML receivers with 2 interfering cells

· Robustness tests

· Category 3: CA/DC tests with MRC receiver

· PMI tests

· Basic PMI definition tests with no advanced receiver

· RI tests

· Basic PMI definition tests with no advanced receiver

· eICIC tests

· DL-CoMP tests

· FeICIC tests: CRS-IC receiver with 2 interfering cells
· CQI CA tests

· Observation: For CA CQI tests the mixed 2Rx and 4Rx band case makes the tests not testable since with 4Rx it will bring at least 3dB diversity gain on the reported CQI and depending on which band is configured as PCell or SCells the outcome of the tests can be either easier or tougher to pass.

· Proposal: For CA CQI tests if with Option 2 as antenna connection it’s proposed to decrease the power level by 3dB when any of the bands is a 4Rx band and keep the power level as the same when the band is a 2Rx band.

Agreements

· For CA and DC,  the test method should follow single carrier Type 1 UEs test method for any 2Rx band and follow single carrier Type 2 UE test method for any 4Rx band.

4. CA 4Rx tests

Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	6.6.3
	R4-161654
	other
	Discussion on 4 RX AP UE PDSCH SDR test and CA tests
	Intel Corporation

	6.6.3
	R4-161771
	other
	On 4 layer SDR test for CA
	Qualcomm Incorporated

	6.6.3
	R4-162006
	discussion
	4Rx test with CA
	Huawei, HiSilicon

	6.6.3
	R4-162011
	discussion
	Evaluation and discussion of 4Rx SDR test
	Huawei, HiSilicon

	6.6.3
	R4-162191
	discussion
	Discussion on 4Rx under CA deployment for normal demodulation and SDR tests
	Ericsson


Discussions:

· 4Rx CA tests 

· Test scope

· 2Rx CA tests include the following

· Normal demodulation CA tests

· CQI CA tests

· SDR CA tests

· Option 1: Define all normal demodulation CA tests, CQI CA and SDR CA tests at the same time

· Option 2: Only define SDR CA without normal demodulation CA tests or CQI CA tests

· Work plan for 4Rx CA tests 

· Up to plenary decision

· Option 1: Extend the Rel-13 WI to include CA performance tests in Rel-13.

· TM1, TM3, TM4 with MRC with 4Rx+CA

· TM4, TM9 with IRC with 4Rx+CA

· CQI with 4Rx+CA

· SDR with 4Rx+CA

· Option 2: Finish single carrier performance requirement with 4Rx in Rel-13 and start new WI with CA in Rel-14.

· Option 1 test lists 

· More advanced receivers with 4Rx+CA FFS

· SDR CA tests

· Applicability rules

· Option 1: Take 4 layer bandwidth as twice as 2 layer bandwidth and apply the same applicability rule

· Option 2: Take the maximum DL transport rate from bandwidth combinations

· Option 3: Specify certain bandwidth combination with 2 or 4 layers tests according to the market

· Test coverage

· Option 1: Any UE with all the possible supported 2Rx or 4Rx band or bandwidth combination should be covered.

· Option 2: Skip the mixture of 2Rx and 4Rx CA case or with reduced bandwidth

Agreements

· TBD
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