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1. UE CSI tests

Discussion
· Agree with the gamma value on IRC CQI tests

· Gamma=1.8?
· Revise CR according to the agreement.
Agreements:
· Gamma=1.8
2. Antenna connection and test method for 2Rx tests for UE demodulation and CSI tests

Previous agreements
· Agreement made in RAN4#77: 

· 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.

· Agreement made in RAN4#78: 

· Type 1 UE for single carrier tests

· UE demodulation / CSI tests

· 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.

· Agreement made in RAN4#78bis: 

· 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.

Discussion
· For CA/DC tests most typical conditions are mixture of 2Rx bands and 4Rx bands. The scope of the antenna connection should cover such most typical conditions.
Qualcomm : Intel contribution proposes that some requirements are not tested. CA CQI test will see a different CCI value than 2RX

Ericsson : We want to clarify the previous agreement. This is a general methodology at high level. For the type 1 UE we already agreed how to do the test. For the 4RX band we need to follow what we will agree here. If the general methodology doesn’t work then we can have exceptions for certain tests if needed. The goal is not to skip any test

Intel : QC agree with our proposal to see what test cases are applicable.
Intel : Mixed 2RX and 4RX band is for a type 1 UE. 

Ericsson : CA tests need to target the mixture type. If certain combination is only 2RX bands then it is not a 4RX UE. Needs to be covered to close the WI.

Intel : Type 1 UE demod test should be feasible. We can connect 4RX antenna port. Our concern is the CSI test.

Chair : Can Intel clarify that they mean a type 1 UE that may use 4RX on one of the CA bands

Intel : Yes

Samsung : Type 1 definition arose from a single carrier consideration. For CA case it is possible that type 1 UE might only support 2RX on all CC.

· Available options for antenna connection and applicability
· 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 case by case.
· Apply the 2Rx requirements with [3dB] lower SNR.
· Option 5: Option 4 with [xdB] attenuation on both serving cell and interfering cells. Apply the 2Rx requirements with unchanged SNR.
· Option 6: Certain features from Type 2 UEs on 4Rx band are skipped with the signaling clarified.

Qualcomm : Propose to discuss single cell tests first. Prefer original HW proposal. According to Samsung option 4 and 5 are threotilcally equivalent. With large attenuation we have concern with estimation problems on the weaker chain in practice. 

Huawei : 3dB tightening should be further discussed in option 4. Does option 5 mean unchanged SNR for requirement.

Chair :C larify it means unchanged SNR>

· Available tests as legacy tests defined in 2Rx
· UE demod tests
· Single carrier tests
· No interfering cell conditions
· Option 5 with attenuation in [XdB]
· Option 1: SS:1.5dB
· Option 2: E///:6dB
Intel : 0dB was also proposed for option 5. 

Chair : Isn’t that option 4

Ericsson : Its down to what we use as the requirement.

Huawei : How about choosing option 4 or 5 first.
Anritsu : Is option 5 easier because we are not changing simulated values?

Qualcomm : Samsung’s theoretical analysis is that they are equivalent. Option 4 implies that test SNR should be reduced by 3dB but in prsctice channel and noise estimation makes some differences. 

Intel : Support option 5 with 1.5dB attenuation

Ericsson : Our 6dB was based on Samsung’s analysis which gave 0.9dB improvement. So option 4 with 2dB should be fine.

Qualcomm : Ericsson proposal is equivalent to option 4 with 2dB. Ours is 1.5dB.

HW : We are trying to find a safe value. So we think 0.5dB is safe for option 4.
Ericsson : We could agree 2dB with option 4.

Samsung : If we follow option 5 what could Ericsson agree? Any compromise?

Ericsson : We want to cover all test cases with option 5. If we have to compromise this the benefit of option 5 is gone.

Huawei : We want to check 2dB with a low SNR.

Qualcomm : For some test we observed 1dB degradation so we cannot agree with 2dB proposal. 

Samsung : If we follow option 4 we loose diversiy gain. We are still making the requirement 0.5dB tigter so it proves 4RX achieves something. 

Ericsson : In theory there should be 3dB, so it means in practice 0.5dB is gone. 

Samsung : The 3dB is coming from 4RX energy accumulation. So if we see 05dB gain that should be enough. 

HW : We are looking for some compromise, we don’t think it will be easty to convince chipset vendors to accept 2dB.

Qualcomm : The original philosophy discussion  is to ensure that the 4RX UE is at least as good as the 2RX versus whether features are being tested. 

Intel : We already have 4RX performance tests. This is to check that 4RX covers the legacy features. 

Ericsson : The 4RX tests are only a small subset of all possible tests. 

Ericsson : If we can’t reach agreement then we should keep the WI open and agree and run more simulations

HW : There is only one company that cannot accept 2dB

Qualcomm : There is more impact in DM-RS tests. For CRS TM we can accept 2dB, for DM TM we propose 1.5dB

Ericsson : Can accep this proposal. 

Sprint : Are we discussing two different philosophies here?

Chair : Yes

Intel : We are not sure the 3dB gain is achievable. There will be more RF impairment. Rel13 should be a functional phase. 

Sprint : Intel is saying we don’t know what the performance of 4RX would be. Hope there would be significant improvement. Don’t think functional is sufficient, 

Intel : We expect significant improvement but RAN4 spec is for min req. Small number should be fine, shows that it does not degrade.

Qaulcomm : The 1.5dB and 2dB are only for single cell. 

Ericsson : We also need to ensure requirements are reasonable. RF impariments are already applied. 

Sprint : Two ways forward : We can come back and verify numbers in square brackets, or impove certain test cases. 

DCM : Want to close in this meetin and find a good compromise. 

HW : 

· With interfering cell conditions
· Type A receiver IRC
· Option 1: SS:1.5dB
· Option 2: E///:6dB
· Type B, CRS-IM, CC-IM

· Option 6: Proposal: Skip the tests with UE capability clarified to only supporting 2Rx in 2Rx bands
· CA tests
· No interfering cell conditions
· Option 5 with attenuation in [XdB] as single carrier tests
· CSI tests
· Single carrier tests
· No interfering cell conditions
· Option 5 with attenuation in [XdB]
· Option 1: SS:1.5dB
· Option 2: E///:6dB
· With interfering cell conditions
· Type A receiver IRC
· Option 5 with attenuation in [XdB]
· Option 1: SS:1.5dB
· Option 2: E///:6dB
· Type B, CRS-IM

· Option 6: Proposal: Skip the tests with UE capability clarified to only supporting 2Rx in 2Rx bands
· CA tests
· AWGN with no interfering cell conditions
· Option 5 with attenuation in [XdB] as single carrier test
· Alternative option for CA: Apply 3dB smaller power level on any 4Rx band within any CA combinations and keep the same requirements

Agreements

· UE demod tests
· Single carrier tests
· No interfering cell conditions
· CR drafted with 

· Option 4 with [X]dB reduction in SNR for CRS TM
· Option 4 with [X]dB reduction in SNR for DM RS TM
· X will be settled during the rest of RAN4#80

· Number will be finalized either in maintenance or future WI
· CRS and DMRS to be simulated at high and low SNR with company’s proposed value
· SDR tests
2.1. Single carrier tests
Discussions:

· MCS agreed from previous meeting
· CR prepared in this meeting
· Comments are welcome on test structure

Agreements:
· ?
2.2. CA
Discussions:

· Agreements in SR and updated WID
· Specification of UE SDR requirements for CA with 4Rx with limited scope

· One test with one CA bandwidth combination for each UE category to reach maximum data throughput

· No applicability rule is specified

· Proposals from all companies

· E/// proposal
Proposal 1: Define SDR CA tests with the smallest number of CCs with the maximum CA bandwidth combination and 4 layers on each CC for each UE category.
Proposal 2: Define SDR CA tests for FDD CA and TDD CA with limited scope as Proposal 1 in Rel-13 and postpone the FDD DC, TDD DC, TDD-FDD CA, TDD-FDD DC SDR tests to Rel-14.

Proposal 3: Target the highest MCS to reach the maximum throughput with the smallest number of CCs as proposed in Table 2.

Table 2 Proposed MCS for each UE category to reach maximum throughput

	DL UE categories
	Modulation orders
	FDD
	TDD 

	
	
	CA bandwidth combination
	TBS
	CA bandwidth combination
	TBS

	DL UE category 9/10
	64QAM
	2x20MHz
	55056 (MCS=24)
	2x20MHz
	55056 (MCS=24)

	DL UE category 11/12
	64QAM
	2x20MHz
	63776 (MCS=27)
	2x20MHz
	63776 (MCS=27)

	
	256QAM
	2x20MHz
	73712 (MCS=23)
	2x20MHz
	73712 (MCS=23)

	DL UE category 15
	64QAM
	3x20MHz
	61664 (MCS=26)
	3x20MHz
	61664 (MCS=26)

	
	256QAM
	2x20MHz
	84760 (MCS=26)
	2x20MHz
	84760 (MCS=26)

	DL UE category 16
	64QAM
	4x20MHz
	57336 (MCS=25)
	3x20MHz
	63776 (MCS=27)

	
	256QAM
	3x20MHz
	81176 (MCS=25)
	3x20MHz
	81176 (MCS=25)


· DCM proposal

· Observation 1: 4 layer MIMO is used for high frequency bands and these bands are often used for TDD e.g. band 40, 41, 42.
· Observation 2: A lot of TDD-FDD CA combinations are defined in [2] and a lot of operators support TDD-FDD CA. This means that there are many opportunities of supporting 4 layer MIMO and TDD-FDD CA simultaneously.
· Proposal 1: RAN4 should define 4Rx SDR CA tests for TDD-FDD CA combinations. Note that, this proposal does not intend to prevent introduction of other tests e.g. FDD CA and TDD CA.
· Proposal 2: As shown in Table 1, 4Rx SDR CA tests for TDD-FDD should be defined. 

· Proposal 3: In order to simplify the tests with limited scope of 4Rx SDR CA, the maximum CA bandwidth combinations which have already defined in TDD-FDD CA SDR chapter[2] and maximum MCS which have already discussed for single carrier SDR tests should be considered for each UE category. 
· Proposal 4: 2CC of TDD-FDD CA combinations should be considered as TDD 4 layer MIMO because a lot of operators support 2CC as TDD for TDD-FDD CA.
· Observation 3: Introduction of 1.2Gbps and 1.6Gbps UE categories(DL cat.18 and 19) in Rel-13 are discussed in RAN1 and RAN2 and these categories may be agreed.
· Observation 4: DL cat.18 and 19are very important for operators to achieve maximum throughput and it is no wonder that operators use 4 layer MIMO and CA feature simultaneously to reach maximum throughput.
· Observation 5: If there is no test for DL cat.18 and 19 in Rel.13, there is no way to ensure that DL cat.18 and 19 UEs can reach maximum throughput.
· Proposal 5: RAN4 should define 4Rx SDR CA tests for DL cat.18 and 19 after these categories are agreed in RAN1 and RAN2.
· Table 1 TDD-FDD CA SDR test patterns for each UE categories
	　
	Modulation
	3x20MHz
	4x20MHz
	4x20MHz + 15MHz

	
	
	FDD CC
	TDD CC
	FDD CC
	TDD CC
	FDD CC
	TDD CC

	
	
	20MHz
	2x20MHz
	2x20MHz
	2x20MHz
	2x20MHz 1x15MHz
	2x20MHz

	DL
Cat. 15
	64QAM
	1CCx2layer
	2CCx4layer
	　
	　
	　
	　

	
	256QAM
	1CCx2layer
	2CCx4layer
	　
	　
	　
	　

	DL
Cat. 16
	64QAM
	1CCx2layer
	2CCx4layer
	　
	　
	　
	　

	
	256QAM
	1CCx2layer
	2CCx4layer
	　
	　
	　
	　

	DL
Cat. 18
	64QAM
	　
	　
	2CCx2layer
	2CCx4layer
	　
	　

	
	256QAM
	　
	　
	2CCx2layer
	2CCx4layer
	　
	　

	DL
Cat. 19
	64QAM
	　
	　
	　
	　
	1CC(15M)x2layer
1CC(20M)x2layer
1CC(20M)x4layer
	2CCx4layer

	
	256QAM
	　
	　
	　
	　
	1CC(15M)x2layer
1CC(20M)x2layer
1CC(20M)x4layer
	2CCx4layer


· HW proposal

· Proposal 1: Define the 4Rx SDR tests by grouping the test cases with different largest bandwidths according to the different ways to achieve the peak data rate for each UE Category or DL Category. The detailed is shown in Table 5.

· Proposal 2: Define the following applicability rule for 4Rx SDR tests:
· Step 1: Determine the UE Category or DL Category for the UE under test;

· Step 2: Choose to apply the requirements with 256QAM modulated or the requirements with only 64QAM modulated for UE under test according to UE capability to support 256QAM;

· Step 3: Set the priority order in which the test group can be selected. And the case with the largest number of CCs configured with 4-layer transmission should be prioritized.

· Step4: For the selected test group, select the test cases by maximizing 
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where BWi is the largest bandwidth of i-th CC and Layeri is the supported layer number on i-th CC among all the supported CA combinations.
· Step 5: If due to RF limitation, no test case can be selected, fall back to one class lower level of UE category to conduct the SDR tests. 
· Intel proposal

Proposal 5 : We propose to tighten TX EVM requirements for high layer support. RAN4 may make a consensus on a possible direction in RAN4#80 and proceed to introduce Rel-13 4-layer SDR tests. 

Proposal 6 : In order to apply SDR tests to a 4-RX AP UE, the UE needs to declare its capabilities of

i. Largest aggregated bandwidth and number of CCs with 2-MIMO layers
· CA with 2-RX bands   ( See Table 1 for AP connections. )
ii. Largest aggregated bandwidth and number of CCs with 4-MIMO layers
· CA with 4-RX bands. Connecting 4-APs

iii. Largest aggregated bandwidth and number of CCs with mixed 2-layers and 4-layers 
· CA with 2-RX band 2-layers and 4-RX band 4-layers. Connecting 4-APs.

· CA with 4-RX band 2-layers and 4-RX band 4-layers. Connecting 4-APs.
Proposal 7 : RAN4 group has agreed on MCSs and captured SDR performances before. If (i), (ii) and (iii) applicability are declared on a UE, corresponding tests are selected from Table 1, 2 and 3 for the maximum data rate of a corresponding UE cats. 

Proposal 8 : Apply 85% TB success rate for 4-RX a single band and CA SDR tests. 

Proposal 9 : Propose RAN4 to prioritize a single band SDR test discussion during the RAN4#80 meeting, just in case of 4-RX CA tests are controversial. 

· General overview:

· Limited scope in one meeting to close the WI

· Pick a few test cases as example for SDR CA tests

· If no general proposal can be accepted operators’ preference should be prioritized

· Proposal: Take DCM’s proposal on TDD-FDD CA to define SDR CA tests, postpone all rest tests for complete test coverage in Rel-14.

Huawei : Think that only TDD-FDD is not enough. We have a proposal on the reflector, 

Ericsson : Don’t intend to cover everything in this meeting. Operator need is a priority. The rest is less important.

Intel : DCM test would have a CA test with mixed 2RX and 4RX.
HW : Is there any technical issue with our proposal? For each case we have a test point

Ericsson : We are trying to finalise in this meeting.

HW : Not OK to introduce TDD-FDD, we have had no feedback on our solution. 

Ericsson : Our concern is scope and timescale, so we want to take operator preference. 

Docomo : Our proposal 

Ericsson : How can we judge which preferenence is better. We think operator view is important to decde

Qualcomm : DCM proposal is assuming all 4 layer CA implementation, we think this is unrealistic. 

Docomo : It depends 

HW : Our proposal has one SDR test for each category. If we only define max BW, the spec is incomplete.
Ericsson : We are not targeting a complete scope.

Agreements:
Ericsson to draft a WF on CA SDR 
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