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1. Antenna connection and test method for 2Rx tests for UE demodulation and CSI tests

Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	6.6.1
	R4-163392
	discussion
	Further analyses for test applicability of 4Rx UE
	Huawei, HiSilicon

	6.6.1
	R4-163393
	CR
	CR: Apply 2Rx demodulation performance requirements to 4Rx UE
	Huawei, HiSilicon

	6.6
	R4-163525
	other
	Remaining issues in 4 Rx WI
	Qualcomm Incorporated

	6.6.1
	R4-163623
	other
	Procedures for legacy testing of 4 Rx UE
	Qualcomm Incorporated

	6.6.1
	R4-164366
	discussion
	Test method and antenna connection for Type 2 4Rx UE
	Ericsson

	6.6.1
	R4-164367
	CR
	CR for applicability rule, antenna connection and test method for 4Rx Ues in Rel-13
	Ericsson

	6.6.1
	R4-164368
	LS out
	LS to RAN5 on applicability and antenna connection of 2Rx tests for 4Rx Ues
	Ericsson


Discussion
· Definition of Type 1 and Type 2 UEs is not strictly correct when it comes to CA tests

· Available 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: 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.
· Option 5: Test mode for any tests in 4Rx band
· No consensus made in this meeting -> Left to RAN5 to decide in order to close the WI
Ericsson : Can we get company views on each option

Intel : Clarify if type 1 /2 applies

Samsung : Modification of option 2 is needed for different types of CSI tests

Ericsson : How is test complexity for option 4?

Anritsu : Still checking

· CMCC : Modified option 3, Option 3: Connect all 4 of the 4 Rx with data source from SS to perform 2Rx tests, with tighten requirement using a single value (eg lower than 3dB tightening).

Ericsson : Modified option 4 with one chain having 10dB lower SNR


ZTE : How would we pick which ports to lower?


Ericsson : Up to UE vendor to make a declaration.


Qualcomm : Option 1 involves a declaration, also applies here?


Ericsson : Yes


Huawei : Could accept 3dB lower, not 10dB


Ericsson : Point is to avoid getting 4RX gain


Qualcomm : For advanced receiver test, what is the proposal?


Ericsson : Interfering signals would need to be split after fading like serving cell signals, then add strong interfere to strong serving cell. Interference is suppressed by same amount as serving cell on the 2nd antenna ports


Intel : Different SNR means that UE needs to select and turn off the ports with poor signal.


Ericsson : UE can handle different SNR on different antenna ports.


Ericsson : Power imbalance between antenna ports is common.


Ericsson : If we can’t agree this then we can capture how to test on any 2RX band and leave testing on a 4RX band to RAN5 to decide


Qualcomm : Will RAN5 ask RAN4.

Chair : In that case we would need to be clear not to reopen this discussion.


Intel : What does rapporteur think if there is no agreement in RAN5


Ericsson : Could be left to TE vendor if that happens, all 4RXtests are handled by RAN5 anyway.


Huawei : Not sure if we can send an LS to RAN5?


Intel : It is OK if test vendor defines, it will not be an official 3GPP test though 


Ericsson : There are cases where RAN5 has troubles eg CA and that is left to TE vendors, it is still an official 3GPP test. If we can’t agree how to solve the issue then no point to send LS to RAN5


Discussion of a possible WF document


Ericsson  What is the purpose?


Huawei 
Formal approval of something to show later, eg for RAN plenary discussion.


Intel : Why can Ericsson not accept option 2


Ericsson : We have unaddressed technical concern and support from some operators for test mode
Chair : Lets discuss single carrier for now, then it applies

Option 1: Ericsson (prefer)

Option 2: Qualcomm, Huawei, Mediatek, Samsung, Intel, LG
Option 3: 
Option 4: Qualcomm, Huawei
Option 5: Ericsson (can accept) 
Possible wording for WF : 
RAN4 has discussed antenna connection for legacy test on 4RX band for 6 meetings with no conclusion
Agreements

· Outcome of RAN4#79 will be at least a CR capturing antenna connection for a testing UE on a 2RX band and a way forward should also capture the outcome of the discussion on testing on 4RX bands, even if that is that there is no conclusion.
2. UE PDSCH Demodulation for single carrier
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	6.6.3
	R4-163247
	other
	4 RX AP UE PDSCH SDR test and CA tests
	Intel Corporation

	6.6.3
	R4-163394
	discussion
	Further Discussion of 4Rx UE with IRC receiver
	Huawei, HiSilicon

	6.6.3
	R4-163395
	discussion
	Discussion on 4Rx SDR tests
	Huawei, HiSilicon

	6.6.3
	R4-163396
	discussion
	Analysis about 4Rx CA tests
	Huawei, HiSilicon

	6.6.3
	R4-163397
	discussion
	Impairment results of TM9 tests with MBSFN subframes configured for PDSCH
	Huawei, HiSilicon

	6.6.3
	R4-163398
	discussion
	Updated simulation results for 4Rx
	Huawei, HiSilicon

	6.6.3
	R4-163632
	other
	Simulation results for reference receivers for Control Channel Interference Mitigation
	Qualcomm Incorporated

	6.6.3
	R4-163659
	CR
	CR on control channel requirements of 4 Rx UE
	LG Electronics Inc.

	6.6.3
	R4-163739
	discussion
	Simulation results for TM9 MBSFN demodulation
	ZTE

	6.6.3
	R4-163755
	other
	UE demodulation requirements for 4Rx UE
	NTT DOCOMO INC.

	6.6.3
	R4-163905
	discussion
	Summary of results for PDSCH SDR demodulation
	Ericsson

	6.6.3
	R4-163907
	CR
	UE Demodulation Requirements for DL PDSCH SDR requirements
	Ericsson

	6.6.3
	R4-163908
	discussion
	Discussion on DL PDSCH SDR requirements
	Ericsson

	6.6.3
	R4-163914
	CR
	UE Demodulation Requirements
	Ericsson

	6.6.3
	R4-164238
	CR
	Introduction of 4 layer MIMO SDR test
	Qualcomm Incorporated

	6.6.3
	R4-164371
	discussion
	Discussion on 4Rx under CA deployment for normal demodulation and SDR tests
	Ericsson

	6.6.3
	R4-164372
	other
	Way forward on 4Rx with CA deployment for normal demodulation/CSI and SDR tests
	Ericsson


Discussions:

· SDR single carrier test

· Alignment results collected : Results from Ericsson, Intel and LG
· Check CRs for comments : 
Ericsson : No strong view on structure, can put in a separate section

Ericsson : In simulations we looked at MCS28 and 27 and agreed on 27 for alignment simulations, Qualcomm used lower MCS, this has not been simulated. Problem wasn’t seen with MCS27

Qualcomm : Technical view was expressed in online dsiscussion, can either accept lower MCS or defer decision. 

Intel : Different concern, worry about no test case in release 13. Same argument can be repeated in a future release also. Want to have an SDR test in release 13. 

Ericsson : Prefer to stay with existing agreement, there is little impact of TX EVM at that SNR point. For TDD, SNR may be maximum 27dB for 256QAM. TX EVM is not a big issue.

Qualcomm : Can’t accept MCS 26 and 27, for Intel’s concern we need to resolve our disagreement in some way. We also think type 2 test methodology has to be resolved.

Ericsson : What will the way forward be? We have not simulated this?

Ericsson : If we have already reached agreement we should stick to the agreement unless there is concensus to change it. 


Ericsson : Sustained data rate is to test maximum throughput so it makes sense to choose as high an MCS as possible.

· TM9 with MBSFN subframes configured as PDSCH
· Alignment results collected, Intel requests results to be removed as they include different handling of control channel.
· Check CRs for comments

CR will be revised with latest results
· 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

· Higher layer 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:
· ?
3. UE CSI 
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	6.6.4
	R4-163244
	other
	Simulations on 4RX UE CQI Tests
	Intel Corporation

	6.6.4
	R4-163245
	other
	Discussion on 4RX UE PMI Test
	Intel Corporation

	6.6.4
	R4-163246
	other
	Discussion on 4RX UE RI Test
	Intel Corporation

	6.6.4
	R4-163299
	discussion
	Discussion on 4RX RI tests
	MediaTek Inc.

	6.6.4
	R4-163365
	discussion
	Updated CQI simulation result for 4RX
	CATT

	6.6.4
	R4-163366
	discussion
	TDD 8x4 PMI simulation result for rank1
	CATT

	6.6.4
	R4-163367
	discussion
	Initial RI simulation result for 4RX
	CATT

	6.6.4
	R4-163399
	discussion
	Further evaluation and discussion of 4RX CQI requirements
	Huawei, HiSilicon

	6.6.4
	R4-163400
	discussion
	Further evaluation and discussion of 4RX PMI requirements
	Huawei, HiSilicon

	6.6.4
	R4-163401
	discussion
	Further evaluation and discussion of 4RX RI requirements
	Huawei, HiSilicon

	6.6.4
	R4-163523
	other
	Simulation results for 4 Rx CQI definition test
	Qualcomm Incorporated

	6.6.4
	R4-163524
	other
	Simulation results for 4 Rx MMSE-IRC receiver CQI test
	Qualcomm Incorporated

	6.6.4
	R4-163526
	other
	Simulation results for 4 Rx RI test
	Qualcomm Incorporated

	6.6.4
	R4-163527
	other
	Simulation results for 8x4 PMI test
	Qualcomm Incorporated

	6.6.4
	R4-163737
	discussion
	Simulation results for 4Rx CQI reporting
	ZTE

	6.6.4
	R4-163738
	discussion
	Simulation results for PMI reporting with 1 layer
	ZTE

	6.6.4
	R4-163906
	discussion
	Summary of results for CQI reporting
	Ericsson

	6.6.4
	R4-163909
	discussion
	Summary of results for PMI 1-2 Layers reporting
	Ericsson

	6.6.4
	R4-163910
	discussion
	Summary of results for PMI 3 Layers reporting
	Ericsson

	6.6.4
	R4-163911
	discussion
	Summary of results for RI reporting
	Ericsson

	6.6.4
	R4-163912
	discussion
	Simulation results for 4Rx PMI test 1 Layer
	Ericsson

	6.6.4
	R4-163913
	discussion
	Simulation results for 4Rx PMI test with Multiple Layers
	Ericsson

	6.6.4
	R4-163915
	CR
	UE 4Rx CQI requirements
	Ericsson

	6.6.4
	R4-163916
	CR
	UE 4Rx PMI 1-2 Layers requirements
	Ericsson

	6.6.4
	R4-163917
	CR
	UE 4Rx PMI 3 Layers requirements
	Ericsson

	6.6.4
	R4-163918
	CR
	UE 4Rx RI requirements
	Ericsson

	6.6.4
	R4-163919
	discussion
	Simulation results for 4Rx CQI test
	Ericsson

	6.6.4
	R4-163920
	discussion
	Simulation results for 4Rx Rank Indication
	Ericsson


3.1. 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

· Alignment results in this meeting? Ericsson and Mediatek so far
· SNR test points

Ericsson : Proposals for SNR test point
Huawei : Can we capture in square brackets

Ericsson : What is the basis for test 1 to use -1dB,0dB and 5dB,6dB?

Ericsson : Release 8 methodology, chosing different SNR point to check probability of meeting CQI distribution, checking uncertainty.

Qualcomm : Want to avoid very low or very high CQI

· Codeword mapping for test 3 and 4

Ericsson : Has the reflector email from Qualcomm been checked by other companies? Ericsson agrees with it,
Huawei : Where will the new table be capured?

Qualcomm & Ericsson  : CQI mapping for 1 & 2 layers in appendix, new text based on Qualcomm proposal is in CR

· IRC test 5 and 6

Ericsson : Do we have alignment result?

Qualcomm : Need to determine geometry, -4dB, same gamma 1.8 BLER 2%

Ericsson : Need to collect alignment results. Which company have results? Ericsson, Mediatek
Mediatek : OK with Qualcomm’s proposal

Ericsson : Can we use the same for all tests and FDD and TDD?

Ericsson : Supposed to test cell edge users. 

Ericsson : SINR level is fine, need to confirm gamma.

Agreements:
Test 3 : rank 4 

Test 4 : rank 3
To be confirmed after latest alignment results, tentatively :
Test 1 [-2dB, -1dB] and [4dB,5dB]
Test 2 [5dB, 6dB] and [11dB,12dB]
Test 3 [5dB, 6dB] and [11dB,12dB]
Test 4 [5dB, 6dB] and [11dB,12dB]

Test 5,6

-4dB, gamma TBD,  BLER 2%
3.2. PMI

Discussions:

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

· Alignment results in this meeting?

Alignment results from Ericsson only, expected results from Intel, Qualcomm 
Ericsson :MCS 19 was agreed in main meeting.

Qualcomm : Gamma ratio 2.5 proposed at 70%. Other compaies need to check

Ericsson : For MCS19, in results random PMI is giving low SNR

Agreements:
· ?
3.3. RI

Discussions:

· RI

· Layer 1, 2 tests

· Layer 3, 4 tests

Ericsson : Proposed last time to reuse test 1-3, discuss an additional test to target 4 layers. Need to collect alignement results and discuss codebook restriction. Start with SNR point for reusing existing tests 1-3

Ericsson : Test 1 agree to lower by -4dB, other tests are less critical. Can agree on lowering.

Qualcomm : PMI restriction, ok with allowing all PMI with this test. Propose 24dB with gamma2=1.1
Ericsson : 24dB test point is OK, gamma2, gamma3, didn’t simulate rank 2, but expect that to be OK. It tests the same thing, in variable rank it will be rank 3 in that case. 

Intel : Can we change to 25dB or gamma2=1.05?

Qualcomm : Can agree on 25dB, gamma2=1.1
Agreements:
To be confirmed after latest alignment results, tentatively :
Test 1 -3 Lower test point for tests 1-3 by 4dB compared to existing tests. Reusing existing gamma
Test 4 : allowing all PMI with this test. Propose 25dB test point with gamma2=1.1
4. RLM/RRM

Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	6.6.2
	R4-163298
	discussion
	RLM for 4 Rx
	MediaTek Inc.

	6.6.2
	R4-163460
	discussion
	RRM and  RLM test cases for 4RX UEs
	Ericsson

	6.6.2
	R4-163461
	CR
	Antenna connection method for RLM and RRM tests with 4RX
	Ericsson


Discussions:
HW : What about previous agreements ?

Ericsson : Risk is that we end up misaligning with demod method which is not agreed?

Huawei : IS the only issue the value of X?

Mediatek : Can we capture the agreement for RRM tests to connect all 4AP?

Ericsson : Propose further offline discussion on a general way of doing 4RX testing.
Mediatek :

Huawei : Think agreement is not sufficient, doesn’t help us make a way forward.
Agreements:
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