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1. CA demodulation test (10 minutes)
Related contribution list:
	Agenda
	Tdoc
	Type
	Title
	Source

	6.1.4.1
	R4-126136
	Discussion
	Further evaluation for CA PDSCH with power imbalance
	Huawei, HiSilicon

	6.1.4.1
	R4-126209
	Discussion
	Evaluation of FRC options for CA power imbalance test
	Qualcomm Incorporated

	6.1.4.1
	R4-126247
	Discussion
	Further consideration about CA power imbalance test
	Intel Corporation

	6.1.4.1
	R4-126436
	Discussion
	Simulation results for intra-band CA power imbalance with new FRCs
	CMCC

	6.1.4.1
	R4-126451
	Discussion
	Simulation results for CA power imbalance requirement
	Fujitsu

	6.1.4.1
	R4-126472
	Discussion
	Simulation results of new FRC proposals for power imbalance test under CA
	ST-Ericsson, Ericsson

	6.1.4.1
	R4-126473
	Discussion
	Summary of alignment results for new FRC proposals on power imbalance test for CA
	ST-Ericsson, Ericsson

	6.1.4.1
	R4-126669
	Discussion
	Simulation results for CA power imbalanced cases
	Renesas Mobile Europe Ltd.


Agreed way forward in the last meeting [1]:
· The current FRCs for CA power imbalance test creates plateaus in throughput curves and make test margin small.

· Study on new FRC is needed to stabilize the test setup.

· Interested companies can simulate new FRCs in this way forward and provide recommendation in RAN4#65
1) FDD:
· Option1: on/off HARQ
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· Option2: on HARQ
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2) TDD:
· Option1: on/off HARQ
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· Option2
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· Option3
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Summary of proposals:
· HW: 
· FDD FRC option 2 and TDD FRC option 1 are chosen for CA PDSCH with power imbalance tests. The tests are set with HARQ off and the requirement criteria are 70% peak throughput for FDD and 80% peak throughput for TDD.
· Qualcomm:
· Consider running test in fading channel in case good FRC option cannot be found.
· Run test in AWGN channel with FDD FRC option 1 and TDD FRC option 2 and accommodate implementation margin with by adjusting power imbalance level.
· Intel:

· FRCs (FDD option 2 without HARQ and TDD option 1 without HARQ) can be adopted as the new FRC for CA power imbalance test.
· CMCC:

· Take TDD FRC option 1 to perform alignment of intra-band CA power imbalance test with HARQ turned on.

· ST-Ericsson/Ericsson:

· FDD test should use Option 2 with HARQ_off.
· TDD test should use Option 1 with HARQ_off.
· By taking into account the impairment margin a test point around 90% of the maximum throughput can be considered as preliminary setup for both FDD and TDD test.
Open Issues:
· FRC selection:
· FDD: option 2 harq off (HW, Intel, ST-Ericsson/Ericsson), option 1 (Qualcomm)

· TDD: option 1 harq off (HW, Intel, ST-Ericsson/Ericsson), option 1 harq on (CMCC), option 2 (Qualcomm)

· Requirement setting:
· FDD: 70% (HW), 95% (Intel), 90% (ST-E)

· TDD: 80% (HW), 90% (Intel, ST-E)
Discussion:
Agreed Way forward:
· FDD option 2 harq off with relative throughput requirements of either 90% or 85%.
· TDD option 1 harq off with relative throughput requirements of either 90% or 85%.

· Ericsson will draft a CR. Tdoc number is needed.
2. Bandwidth coverage of CA demodulation tests (20 minutes)
	Agenda
	Tdoc
	Type
	Title
	Source

	6.1.4.1
	R4-126138
	Approval
	Way forward on bandwidth coverage for CA UE demodulation performance
	Huawei, HiSilicon

	6.1.4.1
	R4-126137
	Discussion
	Analysis of bandwidth coverage for CA UE demodulation performance
	Huawei, HiSilicon

	6.1.4.1
	R4-126212
	Discussion
	Bandwidth combination for CA demodulation test
	Qualcomm Incorporated

	6.1.4.1
	R4-126474
	Discussion
	Proposal on CA demodulation test for more bandwidth combinations in Rel-11
	ST-Ericsson, Ericsson

	6.8.6
	R4-126673
	Approval
	Test coverage for new band combinations
	Renesas Mobile Europe Ltd.


Summary of proposals:
· Huawei: 

· Proposal 1: for the normal demodulation performance requirements, there are two alternative solutions:

· Alternative 1: Add three FDD demodulation requirements with bandwidth 20MHz+10MHz for TM2, TM3 and TM4 respectively, and select the case with the bandwidth less than and closest to the maximum aggregated bandwidth for the test, where the 100PRBs and 50PRBs are allocated for two CCs respectively and the rest ones are filled by OCNG;

· Alternative 2: Add new TM2 test cases with new bandwidth combination and select the case with the bandwidth less than and closest to the maximum aggregated bandwidth for TM2 test, and use 10MHz+10MHz requirements with 50PRB PDSCH allocated on each CC and OCNG filling the rest PRBs on each CC.

· Proposal 2: introduce the CA FDD TM4 test with 20MHz+20MHz to cover FDD intra-band CA configurations.

· Proposal 3: for soft buffer management test, the requirements with new MCS and bandwidth combinations (e.g., 20MHz +15MHz and etc) should be introduced, among which only one requirement should be selected and tested against.

· Proposal 4: for CA capable UE who does not support 2×20MHz, apply the sustained data rate Test 6 which is the single carrier based test.

· Proposal 5: introduce 20MHz+20MHz FDD CA CSI test to cover FDD intra-band CA configurations, and use  10MHz+10MHz requirements with 50PRB PDSCH allocated on each CC and OCNG filling the rest PRBs on each CC for the CA configurations who does not support either 10MHz+10MHz or 20MHz+20MHz.

· Proposal 6: Regarding the applicability of CA demodulation and CSI requirements, it is proposed that

· When UE supports both 20MHz+20MHz and 10MHz+10MHz, test UE only against 20MHz+20MHz demodulation performance requirements;

· When UE supporting multiple CA band configurations,

·  for all CA demodulation tests except for CA power imbalance test, test UE on one band combination with the maximum aggregated bandwidth supported by UE;

· for CA power imbalance test, test UE in all supported intra-band contiguous CA band configuration to verify the proper image rejection capability
· for CA CSI test, test UE in one FDD band configuration with bandwidth equal to or larger than 2x10MHz and in one TDD band configuration with 2x20MHz bandwidth.
· Qualcomm:
· Proposal 1: Extend bandwidth combination of soft buffer management test to 20MHz+15MHz, 20MHz+10MHz and 15MHz+10MHz. 

· Proposal 2: Extend bandwidth combination of sustained data rate test to 20MHz+15MHz, 20MHz+10MHz and 15MHz+10MHz. 

· ST-Ericsson/Ericsson:

· Proposal 1: As prerequisite Step 1, define more Bandwidth Combination Sets with smaller number of CA band combinations for each CA band combination based on operators and UE vendors input.

· Proposal 2: As prerequisite Step 2, send LS to RAN5 to check in case the Bandwidth Combination Set is indicated for certain CA Configuration: is it enough to test only one most common bandwidth combination? In case it is, can the same methodology as band agnostic test be reused for Rel-11 CA UE demodulation conformance test?

· Proposal 3: Once the 2 prerequisites above are provided further discuss how to extend or reuse the CA UE demodulation test for more bandwidth combinations for Rel-11 considering keeping the number of test low by reusing what are defined from legacy release if it’s possible.
· Renesas:

· Proposal 1: For band combinations not supporting either 2x10MHz or 2x20MHz but supporting the bandwidth larger than 2x10MHz, the CA test can be performed as such:

-
The CA test is configured based on the maximum CA capability

-
However, use 2x10MHz for PDSCH reception, i.e., 50PRB PDSCH allocated in the central part of each CC and OCNG would be filled in the un-allocated RPBs on each CC

· Proposal 2: For band combinations supporting 2x10MHz but not 2x20MHz, the existing test configuration and requirement for 2x10Mhz cases are applied.  

· Proposal 3: For band combinations supporting 2x20MHz, the existing test configuration and requirement for 2x20Mhz cases are applied.
Open Issues:
· Regular CA demod tests
· Soft buffer test

· Power imbalance test

· Sustained data rate test

· CQI test
Discussion:

· Regular CA demod tests

· Ericsson: existing tests are sufficient to cover all cases. What’s the purpose to fill OCNG in the resource not used for data? Bandwidth combination sets should be taken into accounts. This discussion is premature because bandwidth combination set discussion is not complete yet. We should add tests only when absolutely needed.
· QC: We have similar view like Ericsson. We don’t need to have test covering the maximal aggregated bandwidth. For single carrier tests, all tests are band agnostic. We can take the same approach for CA demod tests.
· HW: OCNG filling is needed because of CA_1A_7A which doesn’t support 2x10 or 2x20Hz. We want to use it for testing maximal UE capability as well. Propose to introduce 20+20 for TM4 to cover FDD intra-band CA.
· Renesas: from China Unicom’s contribution in this meeting, CA_1A_7A combination will be removed so we don’t need to design test to cover this scenario. Use 10+10 test to test UE supporting FDD intra-band CA supporting 20+20.
· HW: there is imbalance in test coverage. Maximal UE capability is not verified in some cases. 20+20 is still needed to cover intra-band FDD CA.
· QC: HW’s concern can be covered by sustained data rate tests and leave the normal demodulation test unchanged.
· Renesas: 20+20 may not be tested using the same logic to skip 20+15, etc.

· Soft buffer test

· Power imbalance test

· Sustained data rate test

· CQI test
Agreed Way forward:
· We do not introduce new “regular CA demodulation test”. Different bandwidth combinations can be covered by existing regular CA demodulation test. 20+20 for TM4 is stil FFS.
· Introducing new sustained data rate tests to verify UE maximal receiver capability.
· Huawei, Ericsson and other interested companies to work on a way forward by the end of the meeting.
3. eDL-MIMO tests (10 minutes)
Related contribution list:
	Agenda
	Tdoc
	Type
	Title
	Source

	b6.1.4.2
	R4-126156
	CR
	Correction on FRC table
	Huawei, HiSilicon

	6.1.4.2
	R4-126157
	CR
	Correction on FRC table
	Huawei, HiSilicon

	6.1.4.2
	R4-126192
	CR
	Adding references to the appropriate beamforming model (Rel-9)
	Rohde & Schwarz

	6.1.4.2
	R4-126193
	CR
	Adding references to the appropriate beamforming model (Rel-10)
	Rohde & Schwarz

	6.1.4.2
	R4-126194
	CR
	Adding references to the appropriate beamforming model (Rel-11)
	Rohde & Schwarz


Discussion:
Agreed Wayforward:
· R4-126156 is approved.
· R4-126192 is approved.

· R4-126193 is approved.

4. High Doppler test (20 minutes)
	Agenda
	Tdoc
	Type
	Title
	Source

	6.1.4
	R4-126140
	Approval
	Way forward on UE demodulation performance for high frequency band under high speed scenario
	Huawei, HiSilicon

	6.1.4
	R4-126139
	Discussion
	UE performance requirements for high band under high speed scenario
	Huawei, HiSilicon

	6.1.4
	R4-126211
	Discussion
	Introduction of TM3 demodulation test in high Doppler channel
	Qualcomm Incorporated

	6.1.4.2
	R4-126642
	Discussion
	High Doppler test
	Ericsson/St-Ericsson


Summary of proposals:
· Huawei:

· Proposal 1: Introduce the new TM3 demodulation performance requirements to cover high frequency band and high speed scenarios. The following candidate cases can be taken into consideration

TM3, EVA200, 64QAM 1/2

TM3, EVA200, 16QAM 0.6

TM3, ETU300, 16QAM 1/2

· Proposal 2: Introduced a new CSI test under the assumption of TM3 EVA200 or TM3ETU300 to cover the high frequency band and high speed scenarios.
· Qualcomm:

· Proposal 1: Consider introducing a new demodulation test to verify UE demodulation performance in high CINR region of high Doppler channel.

· Proposal 2: Consider EVA200 low correlation channel as candidate channel model for new demodulation test. 

· Proposal 3: Consider TM3 64-QAM ½ as candidate TM/MCS for new demodulation test.
· Ericsson/ST-Ericsson:

· First it is proposed to keep defining tests in a band independent manner by fixing the Doppler rather than the speed value. 

· The following is concluded:

-
An enhanced noise estimator is not necessarily needed,

-
If the goal is to introduce new tests to prevent such poor noise estimator implementation, it is not certain that such demodulation test will be useful in discriminating between a good and a bad noise implementation estimation algorithm, as performance loss may be due to other implementation aspects.

-
300Hz corresponds to 124km/h at 2.6GHz and 162km/h at 2GHz. A scenario based on TM 3 at speed level higher than 120km/h is considered as highly unrealistic (it is very likely that at such high speed rank=1 will be used).  

-
At SNR levels corresponding to 70% of the maximum throughput the degradation due to bad noise implementation is highly reduced.

· In order to motivate further discussions we think it is important to demonstrate that the current available requirements (in TM 1 mainly with 16QAM and ETU300) can not prevent a bad UE implementation.
Discussion:

· QC: main motivation is to introduce a high Doppler and high SNR test.

· Renesas: there are contradicting results from companies. We need more inputs from other companies.

· QC: We cannot see a right place to test CSI with high Doppler.

· HW: we should have a way forward to capture the agreement as the baseline.

· Ericsson: it’s premature to agree on any test cases. Need to investigate more whether this is a real problem and whether the problem really comes from the noise estimator. We don’t understand why a high Doppler CSI test is needed because CSI is generally tested at 5Hz Doppler. Testing with SNR higher than 20 dB can be risky. We also don’t think there is need to test TM3 with high Doppler. It’s early to agree on a way forward. 
· HW: for TM3 we also need to feedback CQI so bad estimation can affect UE performance. We don’t propose test point higher than 20 dB. TM2 cannot distinguish good/bad receivers so TM3 is proposed.

· Verison: we observed the issue with 2GHz. We are expecting test specification to finalize the high Doppler testing.

· Ericsson: what’s the probability that UE can see a channel allowing rank 2 transmission.
· Verizon: we really need TM3 for this test.

· QC: we observe 100% rank 2 at 15 dB SNR and ETU300.
Agreed Way forward:
· No agreement. Companies are encouraged to provide more analysis in the next meeting.
· HW will draft a way forward for further evaluation.
Reference
[1] R4-125882,”Way forward on CA power imbalance test”, Intel, Qualcomm, ST-Ericsson, TSG RAN WG4 meeting #64bis, October, 2012
8

