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1. Control channels
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.8.4.2
	R4-156995
	other
	Discussion on 4 RX AP UE control channel demodulation and simulations results
	Intel Corporation

	7.8.4.2
	R4-157208
	other
	Alignment and impairment results for 4 Rx control channel demodulation tests
	Qualcomm Incorporated

	7.8.4.2
	R4-157230
	discussion
	Updated simulation result for control channel
	CATT

	7.8.4.2
	R4-157364
	other
	Evalution reuslts for PDCCH/PCFICH for 4Rx capable UE
	NTT DOCOMO INC.

	7.8.4.2
	R4-157489
	discussion
	Simulation results for 4Rx PDCCH demodulation
	ZTE

	7.8.4.2
	R4-157490
	discussion
	Simulation results for 4Rx PHICH demodulation
	ZTE

	7.8.4.2
	R4-157692
	discussion
	4Rx PDCCH/PCFICH test
	Huawei, HiSilicon

	7.8.4.2
	R4-157693
	discussion
	4Rx EPDCCH test
	Huawei, HiSilicon

	7.8.4.2
	R4-157812
	discussion
	ePDCCH alignment simulations for 4Rx
	Ericsson

	7.8.4.2
	R4-157813
	CR
	Requirements for ePDCCH with 4Rx
	Ericsson

	7.8.4.2
	R4-157814
	discussion
	Alignment simulations of PDCCH with 4 Rx
	Ericsson

	7.8.4.2
	R4-157815
	CR
	Requirements for PDCCH with 4Rx
	Ericsson

	7.8.4.2
	R4-157818
	discussion
	Proposal for PHICH requirements for 4Rx
	Ericsson

	7.8.4.2
	R4-157819
	CR
	Requirements for PHICH with 4Rx
	Ericsson

	7.8.4.2
	R4-157820
	discussion
	Summary of simulation results for PDCCH demodulation test for 4Rx
	Ericsson

	7.8.4.2
	R4-157821
	discussion
	Summary of simulation results for ePDCCH demodulation test for 4Rx
	Ericsson


Discussion

· Summary files with alignment and impairment results collected for PDCCH/PCFICH, ePDCCH, PHICH
· Any more update are welcome

· CRs prepared for PDCCH/PCFICH, ePDCCH, PHICH with requirements captured from the latest summary files
· Can we put SNR requirement in [] when alignments are achieved in a good number?

· Should we wait for one more meeting and only put TBD on the SNR for all the tests?

Qualcomm : Prefer to Agree on CRs, leave requirement as TBD

· Open issues

· PDCCH/PCFICH Test 1 with 8 CCE gives SNR=-5.6dB for FDD and SNR=-4.7dB for TDD
· Option 1: Keep 8 CCE
· Option 2: Changed to 4 CCE

Ericsson : Should be able to keep to 8 CCE, we also saw good alignment there

Intel : No technical discussion on low SNR, want to double check with product, keep 2 options for this meeting. Recommend other companies to check. 

Docomo : Also prefer to keep 2 options, can also consider option 3: 8CCE and 2RX 

Huawei : Keep 8CCE, these SNR are not so low for 4RX. 4RX should be able to use 8CCE in this condition.

Qualcomm : TM1 QPSK 1/10 test is defined @-5.4dB, this is for 2RX UE so such test point should be feasible for 4RX UE.

Ericsson : Discussed before, release 8 assumption was that SNR above -6dB should be sufficient

Ericsson : Fine to have 2 options, removing test is not preferred. Encourage more input from companies with concerns eg on RLM. Encourage results from both options. 

· ePDCCH Distributed Transmission Test 2 with 16 CCE gives SNR=-5.0dB for FDD and SNR=-5.3dB for TDD
· Option 1: Keep 16 CCE

· Option 2: Changed to 8 CCE
Agreements
· Agree on control channel  CRs, leave requirement as TBD
· PCFICH/PDCCH CCE

· Option 1: Keep 8 CCE

· Option 2: Changed to 4 CCE

· Encourage more input from companies with concerns eg on low SNR. Encourage results from both options and decide in RAN4#78.  

· ePDCCH CCE

· Option 1: Keep 16 CCE

· Option 2: Changed to 8 CCE

· Encourage more input from companies with concerns eg on low SNR. Encourage results from both options and decide in RAN4#78.  
2. UE PDSCH Demodulation 
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.8.4.1
	R4-156993
	other
	Discussion on 4Rx PDSCH 1 and 2 layers and simulations
	Intel Corporation

	7.8.4.1
	R4-156994
	other
	Discussion on 4Rx PDSCH 3 and 4 layers performance and SDR tests
	Intel Corporation

	7.8.4.1
	R4-157160
	discussion
	Discussion paper on for 256 QAM rank 1 or 2 demod requirement test scenario
	ZTE Corporation

	7.8.4.1
	R4-157209
	other
	Alignment and impairment results for 4 Rx rank 1/2 PDSCH demodulation tests
	Qualcomm Incorporated

	7.8.4.1
	R4-157210
	other
	Remaining issues on 3/4 layer PDSCH demodulation tests
	Qualcomm Incorporated

	7.8.4.1
	R4-157229
	discussion
	Updated simulation result for PDSCH layer1/2 test
	CATT

	7.8.4.1
	R4-157339
	discussion
	Simulation results for 4RX PDSCH demodulation tests
	Samsung

	7.8.4.1
	R4-157368
	other
	Evaluation results for 3/4 layer PDSCH demodulation tests
	NTT DOCOMO INC.

	7.8.4.1
	R4-157373
	other
	Evaluation results for 1/2 layer PDSCH demodulation tests
	NTT DOCOMO INC.

	7.8.4.1
	R4-157390
	discussion
	4RX PDSCH Demod and SDR tests
	MediaTek Inc.

	7.8.4.1
	R4-157392
	discussion
	Simulation results for 4RxAP PDSCH performance under 1&2 layers
	LG Electronics Inc.

	7.8.4.1
	R4-157399
	discussion
	Discussion about 4RxAP PDSCH High Layer performance
	LG Electronics Inc.

	7.8.4.1
	R4-157461
	discussion
	Discussion on 256QAM demodulation on 4RX
	CMCC

	7.8.4.1
	R4-157463
	discussion
	Updated demodulation simulation results on 4RX
	CMCC

	7.8.4.1
	R4-157491
	discussion
	Simulation results for 4Rx PDSCH rank 1 and 2 demodulation
	ZTE

	7.8.4.1
	R4-157492
	discussion
	PDSCH rank 3 and 4 requiments on DL 4Rx
	ZTE

	7.8.4.1
	R4-157550
	discussion
	TM9 tests with MBSFN subframes configured for unicast data transmission with 4Rx
	Ericsson

	7.8.4.1
	R4-157687
	discussion
	Robust test for 4Rx UE
	Huawei, HiSilicon

	7.8.4.1
	R4-157688
	discussion
	Discussion on medium correlation matrix
	Huawei, HiSilicon

	7.8.4.1
	R4-157689
	discussion
	4Rx layer-1/2 PDSCH test
	Huawei, HiSilicon

	7.8.4.1
	R4-157690
	discussion
	4Rx layer-3/4 PDSCH test
	Huawei, HiSilicon

	7.8.4.1
	R4-157691
	discussion
	4Rx SDR test
	Huawei, HiSilicon

	7.8.4.1
	R4-157694
	CR
	CR: 4Rx SDR test
	Huawei, HiSilicon

	7.8.4.1
	R4-157811
	CR
	Introduction of the New Medium Correlation
	Ericsson

	7.8.4.1
	R4-157816
	discussion
	Alignment Simulation results for PDSCH with 4 Rx
	Ericsson

	7.8.4.1
	R4-157817
	CR
	Requirements for PDSCH with 4Rx
	Ericsson

	7.8.4.1
	R4-157822
	discussion
	Summary of simulation results for PDSCH demodulation test for 4Rx
	Ericsson

	7.8.4.1
	R4-157823
	discussion
	Summary of simulation results for PHICH demodulation test for 4Rx
	Ericsson


Discussions:

· Summary files with alignment and impairment results collected for PDSCH 1/2 layers tests and PDSCH 3/4 layers tests

· Any more update are welcome

· CRs prepared for PDSCH 1/2 layers tests with requirements captured from the latest summary files

· Can we put SNR requirement in [] when alignments are achieved in a good number?

· Should we wait for one more meeting and only put TBD on the SNR for all the tests?

Qualcomm : Single cell test has good alignment.

Intel : Don’t see significant problem. Can set a date for checking. 

Ericsson : 256QAM is not included in this CR.

· Open issues

· Type A tests have too big SPAN so please double check if SINR is used for collecting results

Ericsson : Resolve in email discussion

· Normal PDSCH 3 and 4 layers test

· Confirm the PDSCH 3 and 4 layers test configurations as following

· Test 1: 3layer, TM3, 4x4 low, EVA70
· Option 1: MCS=14
· Option 2: MCS=18

· Test 2: 4 layer, TM4,4x4 low, EPA5, followed wideband PMI
· Option 1: MCS=14
· Test 3: 4 layer, TM9,4x4 low, EPA5, followed wideband PMI
· Option 1: MCS=14

· Option 2: MCS=18

· Intel : Most companies prefer TM3 MCS18, TM9 MCS14

· Intel : Functional test for 4 layer so don’t need to push high MCS

· ZTE : OK with this proposal

· EVM discussion Ericsson Can capture 6% as a simulation assumption

· Intel : Also for practical modelling

· Ericsson : We have agreed MCS level which determines SNR and we think 6% should be OK for this MCS. Sustained data rate could be more critical and use other assumption.
· Alignment and impairment results will be collected in among interested companies in RAN4#78 meeting.

· CRs can be provided with confirmed test scenarios with summary results collected for requirements in RAN4#78 meeting.
· SDR tests for single carrier

· Confirm the SDR single carrier tests as following

· Test 1: TM3: 4 Layer, 64QAM MCS 27
· Test 2: TM3: 4 Layer, 256QAM MCS 27
Qualcomm : Our evaluation is based on 3% EVM. We need assess impact of TX EVM. 4 layer 256 QAM may need a separate capability signaling. Current 256QAM capability could be assumed as meaning 256 QAM for 2 layers

Ericsson : Also assume to have 3% EVM for SDR, other TX EVM would impact test equipment if we tighten the number. From RAN4 perspective we can start by evaluating 3% and see if this limits SNR. 
Intel : We observe that in 256QAM the highest coding rate is 0.88 we never choose higher coding rate. 

Ericsson : This was to limit the SNR to reachable for 3% EVM. Can also follow assumption for 4RX test, can include more MCS options

Mediatek : In 256 QAM case with highest MCS there is higher than 0.93 code rate in subframe 0 and 5. Then UE does not decode. May need to decrease MCS at least in these subframes.

Qualcomm : EVM assumption is not just for test equipment, in deployment can also ensure performance is not limited. Think EVM assumption needs to be linked to BS EVM requirement. Should use 6% EVM, can revise that decision if RAN4 agrees to tighten EVM.

Ericsson : Agree this is an important deployment assumption, however SDR test is a functional test not a practical condition. Can agree 6% for other than 256QAM, 3% for 256 QAM. Consider to lower MCS on all subframes.

ZTE : For 64QAM we used MCS28, so have slight difference. 

Ericsson : Are there other options eg targeting 85% of max throughput.

Mediatek : We also encountered coding problem in MCS28, coding rate is above 0.93. Difference is additional overhead of port 2 and 3 CRS.
Ericsson : If coding rate is beyond 0.93 we cannot configure, also check code rate balance to see if there is error floor for some subframes.

Ericsson : Smaller coding rate could give too many options, better to list the options now. 

Docomo : RAN1 agreed max TBS should not exceed 0.93, can consider this for SDR test

Ericsson : If we go beyond 0.93 it fails already.

Ericsson : Can we list some options. 

Qualcomm : If we use same MCS on all subframes we can evaluate 26,27,28 (64 QAM)

Ericsson : Should also consider balanced coding rate between subframe.s  

Qualcomm : Can we also discuss combined capability for 256QAM and 4 layer together.

Huawei : Does this mean it is band combination based signaling

Ericsson : This binds optional 256QAM capability with 4 layer MIMO signaling

Qualcomm : Due to RF constraint, may be able to support 256QAM with 2 alyers and 4 layer MIMO, but not both together.

Ericsson : This is not only a RAN4 decision. This splits capability into two, 

Qualcomm : Agree this is also made by RAN1. Technical input should be provided by RAN4. Not make a decision at this point. Could send LS to RAN1 and RAN2

Ericsson : Also related to categories and could be a plenary decision. 

Qualcomm : Concern that SNR requirement is significantly more with 4 layer 256QAM. Want companies to evaluate. 

Ericsson : This is a UE complexity issue and related to categories. Bring to plenary.

Qualcomm : Open to further discussion, but cannot support SDR test for 256QAM 4 layer without discussing capability.

Ericsson : We want to follow existing UE categories for SDR, otherwise suggest raising at plenary. 

· Alignment and impairment results will be collected in among interested companies in RAN4#78 meeting.

· CRs can be provided with confirmed test scenarios with summary results collected for requirements in RAN4#78 meeting.
· SDR tests for CA

· Maximum aggregated bandwidth combination

· Maximum number of aggregated CCs

· All options to achieve maximum throughput for different UE categories

· TM9 with MBSFN subframes configured as PDSCH

· WF with offline discussion

· Tx EVM assumption

· More evaluation on SNR level for different EVM assumption?

Agreements:
· 1,2 layer PDSCH

· 1,2 layer CR handling Single cell tests include SNR values in square brackets, leave TBD for type A 
· Type A result alignment to be handled in email discussion

3,4 layer PDSCH

Configurations for alignment and impairment simulation

· Test 1: 3layer, TM3, 4x4 low, EVA70
· MCS=18

· Test 2: 4 layer, TM4,4x4 low, EPA5, followed wideband PMI
·  MCS=14

· Test 3: 4 layer, TM9,4x4 low, EPA5, followed wideband PMI
·  MCS=14

· For simulation alignment assume 6% EVM
Single carrier SDR
· Test 1: TM3: 4 Layer, 64QAM MCS TBD, assume EVM=6%

· [Test 2: TM3: 4 Layer, 256QAM MCS TBD, assume EVM=3%] for evaluation purpose
· Email discussion for MCS

3. Test applicability and antenna connection for 2Rx tests
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.8.4
	R4-156992
	other
	Discussion on how to perform 2Rx tests for 4Rx capable UEs
	Intel Corporation

	7.8.1
	R4-157120
	discussion
	Test equipment complexity in Rel-13
	ANRITSU LTD

	7.8.1
	R4-157157
	discussion
	Discussion paper on applicability rule and antenna connection for 4Rx tests
	ZTE Corporation

	7.8.4
	R4-157338
	discussion
	Discussion on Legacy Test Applicability Rules for 4RX Capable UEs
	Samsung

	7.8.1
	R4-157389
	discussion
	Antenna connection of legacy 2RX test on 4RX UEs
	MediaTek Inc.

	7.8.1
	R4-157549
	discussion
	Test applicability with antenna connection for 2Rx tests for 4Rx capable Ues
	Ericsson

	7.8.1
	R4-157686
	discussion
	Disucssion on test applicability of 4RX UE to pass 2RX tests
	Huawei, HiSilicon

	7.8.1
	R4-157945
	other
	Further discussion on legacy test applicability and procedure for 4 Rx UE
	Qualcomm Incorporated


Discussion
· Agreements from RAN4#76bis meeting

· Antenna connection options
· 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: Mixed Option 1 and 2 case by case.
· Interested companies are invited to bring more inputs in next meeting. For option 2, impact to example 2RX test cases may be used to provide the further input
· Online agreements (editorially rewritten in the following way)

· Agreements for test applicability rule and antenna connection method for 2Rx tests: 
· It is agreed to separate the cases into two categories:

· Type 1: UEs only support 2Rx in certain bands and support 4Rx in the other bands
· Type 2: UE support 4Rx in all the bands.
Anritsu : 2RX requirements are confusing

Intel : Can we prioritise type 1 and type 2. 

Qualcomm : What is prioritization

Anritsu : Also think type 2 should be addressed. 

Qualcomm : Type 1 is straightforward, so we can complete that already.

Huawei : What is the definition of 2RX band? Can UE never use 4RX.

Ericsson : By Manufacturer declaration. Can we agree option 1 for the type 1 UE.
· The applicability rules can be discussed separately for those two categories.
· For Type 1 UEs

· Take Option 1 as the antenna connection for 2Rx tests
· For Type 2 UEs

· Option 1

· Option 2

· Option 2 with tighten requirements with offset=3dB for low correlation?

Intel : Concern on broad test scope. If type 2 discussion starts, we want to selectively apply tests. We don’t want to apply NAICS in type 2. 4RX MMSE IRC will pass the NAICS test. 

Ericsson : For most normal demod test without advanced receiver, we could have no problem. Advanced receiver could be a different discussion, one option is just don’t test for type 2 UE. Could also consider tightened requirement, 

Anritsu : Is this for RRM also?

Chair : Yes

Anritsu : Don’t want to change cell search by 3dB Can evaluate at high level eg “RRM tests” as a block. 

Ericsson : This assumption is that 4RX is connected. Need to split the general discussion to different tests. 

Ericsson : This is related to performance part. Come up with general solution.

Qualcomm : Where is the modified option 2 coming from. 

Intel : Is there value in defining type 2? Option not to work on type 2 UEs.

Agreements

· Definition of type of UEs
· Type 1: UEs only support 2Rx in certain bands and support 4Rx in the other bands

· Type 2: UE support 4Rx in all the bands.
· All 2RX tests can be tested for Type 1 UEs on a 2RX band. AP connection follows 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.
4. RLM
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.8.3
	R4-157061
	discussion
	Discussion on RLM test for 4Rx UE
	Huawei,HiSilicon

	7.8.3
	R4-157158
	discussion
	Discussion paper on RLM core requirements
	ZTE Corporation

	7.8.3
	R4-157271
	discussion
	RLM for 4Rx
	Qualcomm Incorporated


Discussion

· Agreement from last meeting
· RLM requirements are not updated with 4Rx and the core part of the 4RX WI can be concluded.
· Understanding is that core requirements are generic, so Qin,& Qout BLER is consistent with the number of AP used by the UE for decoding. 

· How to apply the existing 2Rx RLM tests to 4Rx capable UEs with should be handled in a general way together with other RRM, UE demodulation and CSI tests in the performance part of the 4Rx WI.

· Type 1 UEs
· Take Option 1 as the antenna connection for 2Rx tests with no need to modify any requirement of existing 2Rx tests.
· Type 2 UEs

· Option 1

· Option 2 with modified requirements with offset applied to SNR3 and SNR4?
· Option 3 : Not develop tests for type 2 UEs

ZTE : Propose to clarify requirements in the performance phase of the WI.

Qualcomm : What is option 2

Chair : Agree this does not work

Intel : Can we also have option not to devlop RLM test for type 2 UE

Qualcomm : May have regulatory impact

ZTE : That’s why we suggested this general statement.
Agreements

· No agreement
5. UE CSI 
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.8.5
	R4-156996
	other
	Discussion on 4 RX AP UE PDSCH CSI tests
	Intel Corporation

	7.8.5
	R4-157159
	discussion
	Discussion paper on UE CSI test cases selection
	ZTE Corporation

	7.8.5
	R4-157211
	other
	Further discussion on 4 Rx CSI requirements
	Qualcomm Incorporated

	7.8.5
	R4-157377
	other
	Views on CSI requirements for 4Rx capable UE
	NTT DOCOMO INC.

	7.8.5
	R4-157391
	discussion
	Discussion on 4RX RI tests
	MediaTek Inc.

	7.8.5
	R4-157401
	discussion
	Discussion on CSI performance test for 4RxAP
	LG Electronics Inc.

	7.8.5
	R4-157551
	other
	Way forward on 8x4 TDD CSI  tests
	Ericsson, CMCC, Sprint, Huawei, Hisilicon

	7.8.5
	R4-157695
	discussion
	Further discussion on 4Rx CSI test
	Huawei, HiSilicon

	7.8.5
	R4-157824
	discussion
	Discussion on the proposed CSI tests for 4Rx
	Ericsson


Discussions:

· CQI tests
· Confirm the following CQI tests

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

· CSI-RS Rank 1: TM9 based on  9.2.3.1 & 9.2.3.2 

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

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

· Fading

· CRS Rank 1: TM1. Based on 9.3.5.1

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

· CRS Rank 3 or 4: TM4. Based on 9.3.2.1

· CSI-RS Rank 3 or 4: TM9. Based on 9.3.2.2
· Alignment results will be collected in among interested companies in RAN4#78 meeting.

· CRs can be provided with confirmed test scenarios with summary results collected for requirements in RAN4#78 meeting.
· PMI

· TDD 8x4 PMI tests

· WF with offline discussion

· More email discussions on the test purpose and methodology 

· RI

· More email discussions on the test purpose and methodology

Agreements:
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