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1 Intra-band C CA for Band 27 (7.14.4/5)
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.14.4
	R4-140411
	Approval
	RRM Test Case List for 10 MHz+3MHz bandwidth in CA
	Ericsson, Huawei

	7.14.4
	R4-140734
	CR
	OCNG patterns for 3 MHz channel bandwith
	Ericsson

	7.14.4
	R4-140162
	Approval
	Disucssion on the new OCNG pattern for 3MHz bandwidth
	Huawei, HiSilicon

	7.14.4
	R4-140169
	Approval
	Discussion on the new RMC configurations for 3MHz bandwidth
	Huawei, HiSilicon

	7.14.4
	R4-140736
	CR
	Reference measurement channels for 3 MHz channel bandwith
	Ericsson

	7.14.4
	R4-140170
	CR
	E-UTRAN FDD Event triggered reporting under deactivated Scell in non-DRX for 3MHz+10MHz
	Huawei, HiSilicon

	7.14.4
	R4-140164
	CR
	E-UTRAN TDD Event triggered reporting under deactivated Scell in non-DRX for 3MHz+10MHz
	Huawei, HiSilicon

	7.14.4
	R4-140413
	CR
	Introduction of test cases for 10MHz +3MHz : Event triggered reporting on deactivating Scells in non-DRX FDD and TDD
	Ericsson

	7.14.4
	R4-140231
	CR
	E-UTRAN FDD absolute and relative RSRP accuracies in CA for 3MHz+10MHz
	Huawei, HiSilicon

	7.14.4
	R4-140232
	CR
	E-UTRAN TDD absolute and relative RSRP accuracies in CA for 3MHz+10MHz
	Huawei, HiSilicon

	7.14.4
	R4-140414
	CR
	Introduction of test cases for 10MHz +3MHz : absolute and relative RSRP and RSRQ accuracies in CA for FDD and TDD.
	Ericsson

	7.14.5
	R4-140129
	Discussion
	Demodulation and CSI performance requirements for CA_27B
	Qualcomm Incorporated

	7.14.5
	R4-140315
	Discussion
	Demodulation performance requirements for Band 27
	Huawei, HiSilicon

	7.14.5
	R4-140545
	Discussion
	Proposals and simulation results for intra-band contiguous CA for Band 27
	Ericsson

	7.14.5
	R4-140321
	Approval
	Way forward on demodulation performance requirements for Band 27 contiguous CA
	Huawei, HiSilicon

	7.14.5
	R4-140323
	CR
	Introduction of CA performance requirements for Band 23 and Band 27 CA
	Huawei, HiSilicon

	7.14.5
	R4-140138
	Discussion
	Performance requirements for CA_B23
	Qualcomm Incorporated

	7.14.5
	R4-140307
	Discussion
	Power imbalance performance requirements for bandwidth class B of contiguous CA
	Huawei, HiSilicon

	7.19.5
	R4-140543
	Discussion
	Simulation results for intra-band contiguous CA for Band 23
	Ericsson

	7.14.5
	R4-140309
	CR
	CR: Power imbalance performance requirements for bandwidth class B
	Huawei, HiSilicon


1.1 RRM requirements
1.1.1 Test case list for 10MHz+3MHz
Open issues:

· Can we agree the test case list for 10MHz+3MHz proposed in R4-140411
· Phase I CA RRM test cases (FDD and TDD)
· FDD: Event triggered reporting on deactivating SCell in non-DRX (8.3);
· TDD: Event triggered reporting on deactivating SCells in non-DRX (8.3);
· FDD: absolute and relative RSRP accuracies in CA (9.1.11)
· TDD: absolute and relative RSRP accuracies in CA (9.1.11)
· FDD: absolute and relative RSRQ accuracies in CA (9.1.11)
· TDD: absolute and relative RSRQ accuracies in CA (9.1.11)
· Phase II CA RRM test cases (FDD and TDD)
· FDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
· TDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
· FDD: RSTD  measurement reporting in carrier aggregation
· TDD: RSTD measurement reporting in carrier aggregation
· FDD: RSTD measurement accuracy
· TDD: RSTD measurement accuracy
· New RMC and OCNG patterns will be developed for 3MHz for both FDD and TDD

Discussion:
Qualcomm raised the question on the aggregated bandwidth used for Band 27 intra-band contiguous CA RRM tests and proposed to use 2x5MHz. The reason is that 2x5MHz could be more general bandwidth combination. Ericsson thought that if 2x5MHz was more general, 2x5MHz might be OK. NII commented that 2x5MHz could be acceptable for NII, but they needed to talk to KT because 10MHz+3MHz was KT’s scenario. The group would make decision after getting feedback from operators further.
Agreed Way Forward:
Test case list:

· Phase I CA RRM test cases (FDD and TDD)

· FDD: Event triggered reporting on deactivating SCell in non-DRX (8.3);

· TDD: Event triggered reporting on deactivating SCells in non-DRX (8.3);

· FDD: absolute and relative RSRP accuracies in CA (9.1.11)

· TDD: absolute and relative RSRP accuracies in CA (9.1.11)

· FDD: absolute and relative RSRQ accuracies in CA (9.1.11)

· TDD: absolute and relative RSRQ accuracies in CA (9.1.11)

· Phase II CA RRM test cases (FDD and TDD)

· FDD: Event triggered reporting on deactivating SCells and interruption probability (0.5%) without DRX
· TDD: Event triggered reporting on deactivating SCells and interruption probability (0.5%) without DRX
· FDD: RSTD  measurement reporting in carrier aggregation
· TDD: RSTD measurement reporting in carrier aggregation
· FDD: RSTD measurement accuracy
· TDD: RSTD measurement accuracy
· New RMC and OCNG patterns will be developed for 3MHz for both FDD and TDD
· Aggregated bandwidth used for test cases:

· Option 1: 10+3MHz;

· Option 2: 2x5MHz

· Further check whether 2x5MHz could be acceptable. Make decision on the aggregated bandwidth that should be used for Band 27 intra-band contiguous CA RRM tests in this meeting.
1.1.2 New OCNG pattern for 3MHz bandwidth
Open issues: R4-140734 and R4-140162
· FDD OCNG pattern for 3MHz: do we need to specify two sets of OCNG patterns with and without MBSFN transmission?
· OCNG pattern: outer resource block allocation

· R4-140162: one OCNG pattern with MBSFN transmission;

· R4-140734: two OCNG patterns with and without MBSFN transmission

· OCNG pattern: full bandwidth allocation
· R4-140162: one OCNG pattern with MBSFN transmission;

· R4-140734: two OCNG patterns with and without MBSFN transmission

· TDD OCNG pattern for 3MHz: the same proposal to specify the new OCNG patterns without MBSFN transmission
· OCNG Pattern labels are different: may need to be harmonized with pattern for 5MHz
· R4-140162: Pattern 11 for outer resource blocks and Pattern 12 for full bandwidth allocation

· R4-140734: Pattern 9 for outer resource blocks and Pattern 10 for full bandwidth allocation
Discussion:
The group had a short discussion on whether FDD OCNG patterns with MBSFN and without MBSFN should be defined. No conclusion was reached. Because there was no consensus on which aggregated bandwidth (2x5MHz or 10MHz+5MHz) should be used for Band 27 intra-band contiguous CA RRM tests, the group agreed to wait for the conclusion on the aggregation bandwidth for Band 27 before further discussion on OCNG pattern and RMC.
Agreed Way Forward:
The conclusion will depend on the decision which the aggregated bandwidth should be used for Band 27 intra-band contiguous CA RRM tests.
1.1.3 New RMC for 3MHz bandwidth
Open issues: R4-140169 and R4-140736
· FDD 3MHz PDSCH RMC:
· The same proposals: 3 OFDM symbols for control channel, 1/3 QPSK
· Difference: label for new RMC
· R4-140169: R.6 FDD;

· R4-140736: R.7 FDD;
· TDD 3MHz PDSCH RMC:
· The same proposals: 3 OFDM symbols for control channel, 1/3 QPSK, UL-DL configuration 1 and special subframe configuration 6
· Difference:
· Label:
· R4-140169: R.5 TDD;

· R4-140736: R.4 TDD;
· TBS and available bits for subframe 0 and special subframe 1,6:
· R4-140169: 296 TBS for subframe 0; 296 TBS and 976 available transmitted bits for subframe 1,6;
· R4-140736: 392 TBS for subframe 0; 504 TBS and 1452 available transmitted bits for subframe 1,6;
· FDD 3MHz control channel RMC: same proposals observed;
· TDD 3MHz control channel RMC: same proposals observed except for label

· R4-140169: R.12 TDD;

· R4-140736: R.11 TDD;
Discussion: 
There is no discussion. The situation is the same as that above for OCNG pattern.
Agreed Way Forward:
The conclusion will depend on the decision which the aggregated bandwidth should be used for Band 27 intra-band contiguous CA RRM tests.
1.1.4 Requirements of event triggered reporting under deactivated SCell in non-DRX for 3MHz+10MHz
Open issues: most proposals in R4-140170/164 and R4-140413 are the same except for
· Specifying the parameter of E-UTRA RF channel number:
· In R4-140170/164 the parameter of E-UTRA RF channel number is specified, while not in R4-140413;
· Note 2 in Table A.8.16.9.1-1:
· In R4-140170/164: This test is according to the principle defined in section A.3.6.1.
· In R4-140413: This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.
· Note 1 in Table A.8.16.9.1-2:
· In R4-140170/164: OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols
· Details of the statement of test parameters and table format:

· In R4-140170/164, the parameters for PCell and SCell are given in the different rows of the table; terminology of 3MHz+10MHz is used
· In R4-140413, the parameters of PCell and SCell are given in the same row; terminology of 10MHz+3MHz is used.
Discussion:
The group agreed to skip all the discussions for RRM test cases for Band 27 intra-band contiguous CA since all of them was related to the configuration of aggregation bandwidth, and wait for the decision on which aggregated bandwidth should be used.
Agreed Way Forward:
No agreement.
1.1.5 Requirements of RSRP and RSRQ for 3MHz+10MHz

Open issues: Similar proposals found in R4-140231/232 and R4-140414 for RSRP requirements. The differences are:
· PDSCH transmission and OCNG pattern:
· R4-140231/232: configure PDSCH transmission in Cell 3; OP.17 FDD for Cell 2 and OP.18 (outer) FDD for Cell3;
· R4-140414: not configure PDSCH in Cell 3; OP.18 (outer) FDD for Cell2 and OP.20 (full bandwidth) FDD for Cell3;
· Io values:

· R4-140231/232: Band FDD_A ~ FDD_H are specified; the values for different bands are xx.x6; for Cell 2 and Cell3, Io for Channel 1 +0.1dB
· R4-140414: Band numbers are specified; values for different bands are xx.x5; for Cell 2 and Cell3, Io for Channel 1 +5.33dB.
· Can we agree the RSRQ requirements provided in R4-140414?

Agreed Way Forward:
No agreement
1.2 Demodulation performance requirements

Open issues:
· Demodulation performance requirements for Band27 intra-band contiguous CA:

· Bandwidth combination for Band 27 performance requirements

· Option 1: 2x5MHz (The advantage is to reuse the FRC for 5MHz)

· Option 2: 10MHz+3MHz (The advantages are to test the max bandwidth combination and that the aggregated bandwidth used is aligned with that used in RRM);
· Specify the new CA normal tests 
· Option 1: with TM1, TM3, and TM4;
· Option 2: with TM3 only and close the work item and defer the work for TM1 and TM4 to generic work to define CA performance requirements in a scalable way.
· Specify the new CA CQI test;
· Option 1: 2x5MHz;

· Option 2: 10MHz+3MHz.

· No new soft buffer management test;

· Sustained data rate test:

· Option 1: Do not specify the new sustained data rate test, and apply the single carrier sustained data rate test for UE only supporting the Band 27 intra-band contiguous CA.
· Option 2: Specify SDR test with 10+3MHz in TM3 2x2
· Test metric for normal test cases:

· Option 1: sum of throughputs among the aggregated CCs;

· Option 2: Set up requirement separately for each CC;
· Detailed test parameters: R4-140323
Discussion:
The discussion was skipped too, since it was also related to the bandwidth.
Agreed Way Forward:
What aggregated bandwidth will be used for demodulation performance will depend on the decision of the aggregated bandwidth for RRM tests.
1.3 Power imbalance test
Open issues:
· Should RAN4 specify 10MHz+10MHz power imbalance test or 5MHz+5MHz for Band 23 intra-band contiguous CA?
· Find a good MCS for the test

· Should RAN4 specify power imbalance test for Band 27 intra-band contiguous CA?
· Power imbalance test;

· Option 1: Specify the power imbalance test with 3+10 by trying to find the proper MCS to have a good test point around 19dB;

· Option 2: Specify the power imbalance test with 5+5 by trying to find the proper MCS to have a good test point around 19dB;

· Option 3: Do not specify the power imbalance test.
Discussion:
The group had a discussion on the power imbalance tests. Chair showed the Ericsson’s concern on the difficulty to find the proper MCS to set a good test point around 19dB. Qualcomm commented that they shared Ericsson’s concern about the pain to select the MCS for 20MHz+20MHz power imbalance test. Qualcomm suggested specifying the new power imbalance test based on the new bandwidth combination with the same coding rate as that used for the existing power imbalance test and relaxing the requirement to some extent. If Qualcomm’s idea was acceptable, they were OK to specify the new power imbalance test. Otherwise more time was needed to further think about such kind of test. Further discussion on the new power imbalance test was needed.
Chair suggested that the WI performance part for Band 27 intra-band contiguous CA could be closed without specifying the new power imbalance test. DISH clarified that although there was discussion on Band 23 the WI of Band 23 intra-band contiguous CA was closed already.
Agreed Way Forward:

It is agreed that Band 27 intra-band contiguous CA WI can be closed without specifying the new power imbalance test.
2 Intra-band NC CA for Band 23 (7.19.4/5)
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.19.4
	R4-140275
	Approval
	Wayforward on the RRM CA test case list of 10MHz+5MHz
	Huawei, HiSilicon

	7.19.4
	R4-140161
	Approval
	Discussion on the new OCNG & RMC for E-UTRA TDD with 5MHz bandwidth
	Huawei, HiSilicon

	7.19.4
	R4-140276
	CR
	E-UTRAN FDD Event triggered reporting under deactivated Scell in non-DRX for 10MHz+5MHz
	Huawei, HiSilicon

	7.19.4
	R4-140277
	CR
	E-UTRAN TDD Event triggered reporting under deactivated Scell in non-DRX for 10MHz+5MHz
	Huawei, HiSilicon

	7.19.4
	R4-140229
	CR
	E-UTRAN FDD absolute and relative RSRP accuracies in CA for 5MHz+10MHz
	Huawei, HiSilicon

	7.19.4
	R4-140230
	CR
	E-UTRAN TDD absolute and relative RSRP accuracies in CA for 5MHz+10MHz
	Huawei, HiSilicon

	7.19.4
	R4-140317
	CR
	E-UTRAN FDD absolute and relative RSRQ accuracies in CA for 5MHz+10MHz
	Huawei, HiSilicon

	7.19.4
	R4-140319
	CR
	E-UTRAN TDD absolute and relative RSRQ accuracies in CA for 5MHz+10MHz
	Huawei, HiSilicon

	7.19.5
	R4-140546
	Discussion
	Proposals and simulation results for intra-band non-contiguous CA for Band 23
	Ericsson

	7.19.5
	R4-140312
	Discussion
	Demodulation performance requirements for Band 23 intra-band non-contiguous CA
	Huawei, HiSilicon

	7.19.5
	R4-140314
	Approval
	Way forward for Band 23 performance requirements
	Huawei, HiSilicon

	7.14.5
	R4-140323
	CR
	Introduction of CA performance requirements for Band 23 and Band 27 CA
	Huawei, HiSilicon


2.1 RRM requirements

2.1.1 Test case list for 10MHz+5MHz
Open issues:
· Can we agree the test case list for 10MHz+5MHz proposed in R4-140275
· Phase I CA RRM test cases (FDD and TDD)

· FDD: Event triggered reporting on deactivating SCell in non-DRX (8.3);

· TDD: Event triggered reporting on deactivating SCells in non-DRX (8.3);

· FDD: absolute and relative RSRP accuracies in CA (9.1.11)

· TDD: absolute and relative RSRP accuracies in CA (9.1.11)

· FDD: absolute and relative RSRQ accuracies in CA (9.1.11)

· TDD: absolute and relative RSRQ accuracies in CA (9.1.11)
· Phase II CA RRM test cases (FDD and TDD)

· FDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
· TDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
· FDD: RSTD  measurement reporting in carrier aggregation
· TDD: RSTD measurement reporting in carrier aggregation
· FDD: RSTD measurement accuracy
· TDD: RSTD measurement accuracy
· New RMC and OCNG patterns will be developed for 5MHz for TDD

Discussion:
Huawei presented the paper for the test case list for Band 23 intra-band non-contiguous CA. DISH and Ericsson commented that there were errors in the meeting agenda: the new RMC and OCNG should be for 5MHz and TDD.
Agreed Way Forward:
R4-140275 is agreeable. The test case list is as follows:
· 10MHz+5MHz test case list for Band 23 intra-band non-contiguous CA
· Phase I CA RRM test cases (FDD and TDD)

· FDD: Event triggered reporting on deactivating SCell in non-DRX (8.3);

· TDD: Event triggered reporting on deactivating SCells in non-DRX (8.3);

· FDD: absolute and relative RSRP accuracies in CA (9.1.11)

· TDD: absolute and relative RSRP accuracies in CA (9.1.11)

· FDD: absolute and relative RSRQ accuracies in CA (9.1.11)

· TDD: absolute and relative RSRQ accuracies in CA (9.1.11)
· Phase II CA RRM test cases (FDD and TDD)

· FDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
· TDD: Event triggered reporting on deactivating Scells and interruption probability (0.5%) without DRX
· FDD: RSTD  measurement reporting in carrier aggregation
· TDD: RSTD measurement reporting in carrier aggregation
· FDD: RSTD measurement accuracy
· TDD: RSTD measurement accuracy
· New RMC and OCNG patterns will be developed for 5MHz for TDD

2.1.2 New TDD OCNG pattern and RMC for 5MHz bandwidth
Open issues: R4-140161
· TDD OCNG pattern for 5MHz: can we agree the OCNG pattern proposed in R4-140161;
· PDSCH RMC for 5MHz: 
· 3 OFDM symbols for control channel;

· UL-DL configuration = 1 and special subframe configuration = 6;

· 1/3 QPSK: TBS = 968 for subframe 4, 5, 9; TBS = 616 for subframe 0; TBS = 472 for subframe 1, 6.
· Control channel RMC for 5MHz:
· 3 OFDM symbols;
· 8 CCE;
Discussion:
Huawei presented the contribution. Ericsson commented that the numbers in the OCNG pattern and RMC should be checked.
Agreed Way Forward:
Huawei will provide revised CRs for TDD OCNG and RMC for 5MHz to capture the comments in this meeting.
2.1.3 Requirements of event triggered reporting under deactivated SCell in non-DRX for 5MHz+10MHz

Open issues: most proposals in R4-140276/277
· The sub-clause number and the specification structure should be harmonized with the requirements for Band27
· Specifying the parameter of E-UTRA RF channel number:
· Note 2 in Table A.8.16.9.1-1:
· Do we need the Note 2 similar to the requirements for Band 27 proposed in R4-140413: 
· This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.
· Note 1 in Table A.8.16.9.1-2:
· Can we agree the Note 1:
· OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols
Discussion:
Huawei presented the CR. Ericsson commented that the CRs depended on the agreement for OCNG pattern and RMC and the bandwidth for SCell in the CR should be 5MHz instead of 3MHz. Ericsson commented that all the RRM test CRs should be approved in a package. Qualcomm wondered whether OCNG and RMC CRs could be agreed in this meeting, or the package of CRs could be agreed. Huawei commented that for FDD the existing 5MHz OCNG and RMC could be reused. So Huawei proposed to first agree FDD CR. However, it was not agreed.

Agreed Way Forward:
Huawei will provide FDD and TDD CRs for event triggered reporting under deactivated SCell in non-DRX in the next meeting.
2.1.4 Requirements of RSRP and RSRQ for 5MHz+10MHz

Open issues: R4-140229/230 for RSRP, R4-140317/319 for RSRQ
· RSRP requirements:

· PDSCH transmission and OCNG pattern:

· Whether to configure PDSCH transmission in Cell 3;

· How to apply the OCNG pattern for Cell 2 and Cell 3;

· Io values:

· Band FDD_A ~ FDD_H are specified; 
· The values for different bands are xx.x6; for Cell 2 and Cell3, Io for Channel 1 +2.33dB
· Note 2 needs modification
· For Cell 2 and Cell 3 the bandwidth should not be 2.7MHz
· RSRQ requirements:

· PDSCH transmission and OCNG pattern:

· Whether to configure PDSCH transmission in Cell 3;

· How to apply the OCNG pattern for Cell 2 and Cell 3;

· Io values:

· Band FDD_A ~ FDD_H are specified; 

· The values for different bands are xx.x6; for Cell 2 and Cell3, Io for Channel 1 +2.33dB
· Note 2 needs modification 
· For Cell 2 and Cell 3 the bandwidth should not be 2.7MHz
Discussion:
Huawei presented the contribution. Ericsson commented on Io value. The numbers in the CR should be checked.
Agreed Way Forward:
Huawei will provide CRs for RSRP and RSRQ in the next meeting.
2.2 Demodulation performance requirements

Open issues:
· Demodulation performance requirements for Band23 intra-band non-contiguous CA:

· Bandwidth combination for Band 23 intra-band NC CA performance requirements

· Option 1: 10MHz+5MHz;
· Specify the new CA normal tests with TM1, TM3, and TM4;

· Specify the new CA CQI test;

· No new power imbalance test;

· No new soft buffer management test;

· Sustained data rate test:

· Option 1: Do not specify the new sustained data rate test, and apply the single carrier sustained data rate test for UE only supporting the Band 23 intra-band non-contiguous CA.

· Option 2: Specify SDR test with 10+5MHz in TM3 2x2.

· Test metric for normal test cases:

· Option 1: sum of throughputs among the aggregated CCs;

· Option 2: Set up requirement separately for each CC;
Discussion:
In order to speed up the work, Qualcomm proposed to only define TM3 demodulation performance requirement with 10MHz+5MHz to finalize the Band 23 performance part. Ericsson accepted not to specify the sustained data rate test as a compromise.
Agreed Way Forward:
For Band 23 intra-band non-contiguous CA, it was agreed that

· Bandwidth combination for Band 23 intra-band NC CA performance requirements:

· 10MHz+5MHz;

· Specify the new CA normal tests with TM3;

· Specify the new CA CQI test;

· No new power imbalance test;

· No new soft buffer management test;

· Do not specify the sustained data rate test with 10+5 for Band 23 intra-band NC CA performance requirements
· Focus on FDD performance requirements

Huawei will provide the way forward document to capture the agreement.
3 Inter-band Carrier Aggregation: Class A5 (7.27.5 15MHz+15MHz SDR test)

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.27.5
	R4-140592
	CR
	Introduction of 15MHz+15MHz sustained data rate test for CA
	NTT DOCOMO, INC.

	5.4
	R4-140538
	Discussion
	Proposal for CA 15+15MHz SDR tests
	Ericsson

	5.4
	R4-140298
	CR
	CR for introduction of 15MHz based single carrier and CA SDR tests in Rel-12
	Huawei, HiSilicon

	5.4
	R4-140293
	Discussion
	15MHz based CA SDR test
	Huawei, HiSilicon

	5.4
	R4-140144
	CR
	CR on TM3 demodulation and soft buffer management test (Rel-12)
	Qualcomm Incorporated


Open issues:
· 15MHz+15MHz SDR test:

· Option 1: Do not specify 15MHz+15MHz SDR test
· Argument: If we take the CA case with 2 CCs and SDR tests as TM3 with dual codewords, the maximum allowed TBS bits for UE Category 3 and 4 are 102048/2/2=25512 and 150752/2/2=37668. Then we take this restriction and search in [4] and can find the maximum TBS are 25456 and 36686 which are identical for SDR Test 3B and 4A with 10+10MHz [2].
· Argument: Also if we look at the FDD inter-band CA bandwidth combination as the table below from [2] it can be noticed there is only one band CA_19A-21A (marked yellow) having maximum aggregated bandwidth as 15+15MHz=30MHz and it can also support the bandwidth combination as 10+10MHz
· Option 2: Specify 15MHz+15MHz SDR test for UE Cat6,7; do not specify 15MHz+15MHz SDR test for UE Cat3,4;

· 15MHz+15MHz soft buffer management test:

· Shall RAN4 specify 15MHz+15MHz soft buffer test?
· For the FDD CA bands with 15MHz+15MHz as the maximum aggregated bandwidth, e.g., CA_19A-21A, there are no soft buffer management defined for 15MHz+15MHz bandwidth combination. Introduce soft buffer management test for FDD 2x15MHz system bandwidth
Discussion:
Through email, NTT DoCoMo commented that For SDR test: We can agree with Option 2.Since the maximum TBS for Cat 6,7 UE which support 15MHz + 15MHz are not restricted by the maximum allowed TBS bits for each UE capability unlike the Cat 3,4 UE, we need to specify 15MHz + 15MHz SDR test for Cat 6,7 UE.
Ericsson agreed on Option 2 for 15MHz+15MHz sustained data rate test.

For soft buffer test, Qualcomm proposed to specify 15MHz+15MHz soft buffer management test. The comments were that 15MHz+10MHz could be applied, the purpose of soft buffer management test is not to verify the maximum reception capability, and such test would not be needed.
Agreed Way Forward:
For 15MHz+15MHz SDR test, it is agreed to specify 15MHz+15MHz SDR test for UE Cat6,7 and not to specify 15MHz+15MHz SDR test for UE Cat3,4 in Rel-12.
For 15MHz+15MHz soft buffer management test, Qualcomm will lead the offline discussion on whether 15+15 soft buffer test case is needed.
4 LTE 3-Band CA general (7.35.1, 7.16.4)

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.35.1
	R4-140743
	Discussion
	Impact on RRM requirements in 3 DL CA
	Ericsson

	7.16.4
	R4-140801
	Discussion
	Discussion on RRM requirement for 3DL CA
	CATT

	7.35.1
	R4-140142
	Discussion
	Scalable CA demodulation performance requirements
	Qualcomm Incorporated

	7.35.1
	R4-140549
	Discussion
	Methodology on performance requirement for CA 2/3DL CCs in Rel-12
	Ericson

	7.35.1
	R4-140292
	Approval
	Way forward on the scalability issue for CA demodulation performance requirements
	Huawei, HiSilicon

	7.35.1
	R4-140291
	Discussion
	Feasibility of UE CA scalable performance requirement
	Huawei, HiSilicon


4.1.1 RRM requirements
Open issues: Impact on RRM requirements of 3-DL CA 
· Proposal # 1: 3 DL/1 UL CA has NO impact on existing HO requirements in section 5.

· Proposal # 2: 3 DL/1 UL CA has NO impact on existing requirements on RRC connection control in section 6.

· Proposal # 3: 3 DL/1 UL CA has NO impact on existing UE transmit timing requirements in section 7.1.1.

· Proposal #4: 3 DL/1 UL CA has NO impact on existing UE transmit timing requirements in section 7.6.

· Proposal #5: 3 DL/1 UL CA has an impact on existing SCell activation and deactivation requirements in section 7.7. The requirements need to be extended to second SCell when the UE is configured with 2 DL SCells.

· Proposal #6: 3 DL/1 UL CA has considerable impact on existing interruption requirements in section 7.8. Interruption requirements for SCell and additional PCell interruption requirements need to be defined.

· Proposal #7: 3 DL/1 UL CA will require some update to the existing requirements for support of event triggering and reporting criteria in section 8.2. 

· Proposal #8: 3 DL/1 UL CA will impact the existing measurement requirements for CA in sections 8.3 and 9.1.11. It is proposed that requirements for second SCC are specified without measurement gaps. Details are FFS.

· Proposal #9: 3 DL/1 UL CA has NO impact on existing UE Rx-Tx time difference requirements in sections 8.1.2.7 and 9.1.9.

· Proposal #10: 3 DL/1 UL CA has impact on existing RSTD requirements for CA in section 8.4 and 9.1.12. The RSTD requirements for 3 DL/1 UL CA are addressed after progress on corresponding measurement requirements.
Discussion:
Ericsson presented the contribution. Huawei had comments on the propose #5. Alcatel-Lucent had comments on how to conduct the test with 2 SCell. Ericsson proposed to draft a way forward to highlight what areas RAN4 should work on for this topic. Samsung suggested listing which requirements should not be impacted. Broadcom commented on whether 2-DL requirements (tests) should be applied for 3-DL CA capable UE. Ericsson responded that 3-DL CA capable UE should comply with 2-DL requirement just like CA capable UE should comply with single carrier requirement.
Since it was the first time for the group to discuss this topic, it was agreed not to have the way forward and have the further discussion in the future meeting.

CATT presented the contribution. Ericsson commented that there would be impact on RRM tests and some change were needed. Ericsson commented that the carrier number was already specified in 36.133.
Agreed Way Forward:
No agreement was reached.
4.1.2 Demodulation performance requirements

Open issues:
· Scalability issue: Can we agree that there is the scalability issue for the existing CA performance requirements?
· As 3 DL CA is introduced, CA demodulation performance requirements need to be extended 3 DL CA.
· Some newly introduced 2 DL CA configuration, i.e., CA_27B, CA_23A-23A, do not support 10MHz+10MHz or 20MHz+20MHz.
· Scalability issues of existing CA performance requirements
· Existing CA demodulation performance requirements are mainly based on 10MHz+10MHz or 20MHz+20MHz.
· Existing CA demodulation performance requirements may is not scalable to future CA band combinations
· Similar issue may exist for RRM/RLM tests
· Reasons behind the scalability issue: can we reach the consensus on the reasons which lead to the issue?
· CA demodulation tests are defined for specific bandwidth combination
· Mostly for 10MHz+10MH or 20MHz+20MHz
· Soft buffer management tests and sustained data rate tests are defined for various bandwidth combination
· Performance requirements are defined in terms of aggregate throughput over CCs
· Other related issues:

· Discuss and agree on from which UE categories the new 3-DL or beyond 3-DL CA performance requirements should be specified.

· Find a solution to reduce the faders needed for CA demodulation performance requirements and thus reduce the test cost.

· Make the solution be applicable for FDD+TDD CA configurations.
· Methodology to define 3-DL CA performance requirements:
· Option 1: 

· Define performance requirements for single component carrier;

· Define applicability rule to come up with bandwidth combination

· Define CA demodulation tests in terms of single carrier requirements
· Option 2: 
· Keep the same scope and methodology from Rel-11 to define further CA performance tests in Rel-12 timeframe including both 2 and 3DL CCs in a band agnostic way.
· Finalize performance test for 2DL CCs bandwidth combination before 3DL CCs in Rel-12 timeframe.
· Start to define UE performance tests with Inter-band CA with maximum bandwidth combinations as 20+10+10MHz.
· For unequal bandwidth combination set up requirement separately for each CC. For equal bandwidth combination same average requirement can be used as before.
· Test case list:
· 3-DL CA normal test: 
· 3-DL CA soft buffer management test:
· 3-DL power imbalance test:

· 3-DL sustained data rate test:
· 3-DL CA CQI test:
· Additional test cases 

· Define extra performance tests applied to CA configuration with minimum channel spacing for 2 and 3 DL CCs eg. TM1 FRC test with 64QAM and code rate ¾
Discussion:
Through email, NTT DoCoMo commented that E/// provided the some simulation results which show that the single carrier performance is not valid to represent the CA requirement. In order to verify the CA performance and construct the good test method, we’d like to clarify the reason why E///’s simulation results show that.
Not handled in the ad hoc.
5 LTE TDD-FDD joint operation including CA (7.8.3)

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.3
	R4-140336
	Discussion
	Performance requirement for TDD FDD CA
	Huawei, HiSilicon

	7.8.3
	R4-140641
	Discussion
	Performance Relevant Analysis for LTE TDD-FDD joint operation including Carrier Aggregation
	NSN, Nokia Corporation


5.1.1 RRM requirements

Open issues: Impact on RRM specification
· For RRM:
· RAN1 decision is still not finalized for the scheduling/timing on Scell in all the cases, e.g. self scheduling and cross scheduling. However these timing does not impact the RRM specification. Pcell interruption due to SCell (de)activation is relevant with the specific timing but those are only relying on the Pcell timing. The UE type relevant phrases should be discussed and changed where needed. CR [3] has removed some ambiguity but further analysis and check is still needed, e.g. for the part on timing of OOR report “Starting from subframe n+9 for E-UTRA FDD UE or subframe n+11 for E-UTRA TDD UE..”.     \

· RAN1 decision on additionally support PUCCH on SCell is not decided yet. If it is decided to introduce PUCCH on SCell, then the specification would need to be updated with relevant description on PUCCH transmission on SCell, e.g. PHR.
Not handled in the ad hoc.
5.1.2 Demodulation performance requirements

Open issues: Impact on Demodulation specification

· NSN: for performance, 
· For PUSCH, PUCCH, PRACH, PDSCH, PDCCH, PHICH and CSI aspects, since there is no discussion on new container/format/payload/schemes, the impact could be very limited.

· Maybe only several test cases are needed just to ensure the functionality for some transmission/reception capability, e.g. demodulation test case with FDD as PCell and another one with TDD as PCell, or the decision-pending capability on switching PUCCH between Pcell and Scell. Those should reuse the existing demodulation requirements and test cases as much as possible.
· Huawei: 
· Observation 1: There would be no big impact on BS performance part in 36.104 of introduction of TDD FDD CA. 
· Observation 2: The TDD specific configurations need to be specified for BS conformance test, and thus there are impacts on BS conformance test specification 36.141. 
· Observation 3: It should be reasonable to specify the TM1, TM3, TM4 and CQI tests for TDD FDD CA capable UE.
· Observation 4: It should be reasonable to specify soft buffer management requirements for TDD FDD CA capable UE, but based what bandwidth combinations and based on what kind of TDD CC and FDD CC combinations are FFS.
· Observation 5: there is no need to specify TDD FDD CA power imbalance test.
· Observation 6: It should be reasonable to specify SDR requirements for TDD FDD CA capable UE, but based what bandwidth combinations and based on what kind of TDD CC and FDD CC combinations are FFS.
· Proposal 1: Discuss the methodology to specify the TDD and FDD CA demodulation performance requirements together with 3-DL CA. And specify the single carrier FDD and TDD demodulation performance requirements with different bandwidth to built TDD FDD CA performance requirements.
Discussion:
Through email, NTT DoCoMo commented that 
· To complete the work ASAP, imperative to clarify spec impact of the TDD-FDD CA introduction on 36.101. So, in this meeting, it is beneficial for RAN4 to discuss and clarify them. Of course, these are depends on the final spec of RAN1...
· DOCOMO’s views on spec impact of the TDD FDD CA.We need to check most PDSCH demodulation requirements but there would not be large impact due to FDD-TDD CA on them. The impact, however, depends on the final spec of RAN1
Not handled in the ad hoc.
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