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1. FeICIC core requirements
1.1. CGI reading with autonomous gap
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.3
	R4-135063
	Approval
	Discussion on CGI reading with autonomous gap impacts on FeICIC
	Huawei, HiSilicon

	6.3
	R4-135512
	Discussion
	On IC receiver with autonomous gaps
	Ericsson

	6.3
	R4-135514
	CR
	Clarification on IC receiver with autonomous gaps
	Ericsson

	6.3
	R4-135516
	CR
	Clarification on IC receiver with autonomous gaps
	Ericsson


Proposals:
· Huawei, HiSilicon:
· Proposal 1: It is not necessary to add any additional requirements for autonomous gaps under time domain measurement resource restriction for clarification the PBCH IC capable UEs.

· Proposal 2: For the autonomous gaps requirements in FeICIC, it’s commended to make the final decision and close this issue in RAN4 #68bis meeting.
· Ericsson:

· Observation: At least in some FeICIC scenarios, e.g., synchronous networks, the UE should not create autonomous gaps for interference cancellation of PBCH from aggressor cell(s).
· Proposal: It is clarified that with FeICIC, the same CGI reading requirement holds and that a PBCH IC capable UE may not make autonomous gaps for acquiring PBCH of the cell whose CGI is being identified under the interference caused by PBCH from one or more neighbour cells.
Agreed way forward:
· Be handled in the main session.
1.2. Bandwidths in the measured and aggressor cell with FeICIC
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.3
	R4-135054
	Discussion
	Discussion on the bandwidth applicability for RRM RLM in FeICIC
	Huawei, HiSilicon

	6.3
	R4-135055
	Approval
	Scenarios with different BWs in FeICIC
	Ericsson

	6.3
	R4-135056

	CR
	Clarification on bandwidth applicability for RRM RLM in FeICIC R11
	Huawei, HiSilicon

	6.3
	R4-135503
	CR
	Clarification on bandwidth applicability for RRM RLM in FeICIC R12
	Huawei, HiSilicon

	6.3
	R4-135504
	CR
	Requirements clarification under different BWs in FeICIC
	Ericsson

	6.3
	R4-135507
	CR
	Requirements clarification under different BWs in FeICIC
	Ericsson


Proposal:
· Huawei, HiSilicon:
· Proposal 1: Introduce the bandwidth applicability clarifications for RLM in 36.133.

· Proposal 2: Adding the following descriptions:
When the CRS assistance information is provided, the requirements in this section shall only apply when 
· the transmission bandwidth [30] in all cells whose CRS assistance information is provided [2] is the same or larger than the transmission bandwidth of the cell for which radio link monitoring is performed.
· All the cells including PCell and those cells whose CRS assistance information is provided shall have the same central frequency. 
in corresponding sections of RLM measurement.
· Ericsson:
· Observation 1: In the current FeICIC requirements, no bandwidth combination is precluded and the requirements are therefore read as if they apply for any bandwidth combination in the aggressor and measured cells (i.e., Scenario 1, 2, and 3 in Figure 1).

· Observation 2: There is some concern that with the Rel-11 FeICIC signalling support (i.e., CRS assistance information) the UE is not able to meet the FeICIC requirements in Scenario 1 due to the lack of the bandwidth information for the aggressor cell.

· Observation 3: It is still believed that the UE may meet the FeICIC requirements even with the current Rel-11 FeICIC signalling support, but at a cost of higher UE complexity to ensure the availability in the UE of the aggressor cell bandwidth information for FeICIC.

· Observation 4: If the FeICIC requirements are not clarified, some UEs may not implement all Scenarios 1-3.
· Proposal: The current FeICIC requirements apply to Scenario 2 and Scenario 3, and do not apply to Scenario 1 since not all UEs may know the aggressor cell bandwidth.
Agreed way forward:
· Be handled in the main session.
2. RRM performance tests
2.1. Cell identification
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.3
	R4-135519
	CR
	Correction in cell search FeICIC test cases
	Ericsson

	6.3
	R4-135521
	CR
	Correction in cell search FeICIC test cases
	Ericsson


Agreed Way Forward:
· Be handled in the main meeting.
2.2. RSRP/RSRQ test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.3
	R4-135057
	CR
	Correction for the RSRP/RSRQ test cases in FeICIC R11
	Huawei, HiSilicon

	6.3
	R4-135059
	CR
	Correction for the RSRP/RSRQ test cases in FeICIC R12
	Huawei, HiSilicon

	6.3
	R4-135071
	CR
	CR on RSRQ test cases in FDD for Rel-11
	LG Electronics

	6.3
	R4-135074

	CR
	CR on RSRQ test cases in FDD for Rel-12
	LG Electronics

	6.3
	R4-135076
	CR
	CR on RSRQ test cases in TDD for Rel-11
	LG Electronics

	6.3
	R4-135077
	CR
	CR on RSRQ test cases in TDD for Rel-12
	LG Electronics


Agreed way forward:
· Be handled in the main meeting.
2.3. RLM test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.3
	R4-135049
	Approval
	Simulation results for RLM with MBSFN ABS in FeICIC
	Huawei, HiSilicon

	7.5
	R4-134726
	Discussion
	FeICIC RLM Evaluation Results and Test Cases
	Qualcomm Incorporated

	7.5
	R4-135205
	Discussion
	FeICIC RLM simulation results with MBSFN ABS
	ZTE

	6.3
	R4-135340
	Discussion
	Simulation results for RLM under MBSFN ABS
	Ericsson

	7.5
	R4-134969
	CR
	Correct ABS pattern for FeICIC for In-sync with MBSFN ABS for Rel. 11
	Qualcomm Incorporated

	7.5
	R4-134970
	CR
	Correct ABS pattern for FeICIC for In-sync with MBSFN ABS for Rel. 12
	Qualcomm Incorporated

	6.3
	R4-135052
	CR
	Correction to the SNR values for RLM tests with MBSFN ABS in FeICIC R11
	Huawei, HiSilicon

	6.3
	R4-135053
	CR
	Correction to the SNR values for RLM tests with non-MBSFN ABS in FeICIC R12
	Huawei, HiSilicon


Proposal:
· Qualcomm:

· Proposal 1: Use the same SNR derivation methodology for MBSFN ABS SF case as in the Normal ABS SF case using the same margins (Margin_1 = 3.5 dB, Margin_2 = 3 dB):

· SNR2 = Qout of FeICIC scenario + Margin_1

· SNR3 = Qout of single cell – Margin_1

· SNR4 = Qin of single cell – Margin_2

· SNR5 = Qin of FeICIC scenario + Margin_2

· SNR1 = SNR5
Open issues:

· Use the same SNR derivation methodology as in the Normal ABS SF case using the same margins.
· MBSFN ABS

· Summary of Qin and Qout

Qin and Qout in FeICIC scenario

	Company
	Intel
	Huawei
	CMCC
	LGE
	Qualcomm
	ZTE
	Renesas
	Ericsson
	Span
	Average

	Qout
	
	-7.9
	
	-9.9
	-10.84
	
	
	-7.3
	3.54
	-8.99

	Qin
	
	-4.1
	
	-5.3
	-5.85
	-4.19
	
	-3.5
	2.35
	-4.59


Qin and Qout in single cell scenario

	Company
	Intel
	Huawei
	CMCC
	LGE
	Qualcomm
	ZTE
	Renesas
	Ericsson
	Span
	Average

	Qout
	
	-10.3
	
	-10.5
	-11.86
	
	
	-10
	1.86
	-10.67

	Qin
	
	-5.8
	
	-5.5
	-6.24
	-5.15
	
	-6
	1.09
	-5.74


· Summary of SNR values

	Company
	SNR1 (dB)
	SNR2 (dB)
	SNR3 (dB)
	SNR4 (dB)
	SNR5 (dB)

	Intel
	
	
	
	
	

	LGE
	-2.3
	-6.4
	-14.0
	-8.5
	-2.3

	CMCC
	
	
	
	
	

	Ericsson, ST-E
	-0.5
	-3.8
	-13.5
	-9
	-0.5

	Renesas
	
	
	
	
	

	Huawei, HiSilicon
	-1.0
	-4.3
	-13.8
	-8.8
	-1.0

	Qualcomm
	-2.85
	-7.34
	-15.36
	-9.24
	-2.85

	Span
	2.35
	3.54
	1.86
	0.74
	2.35

	Average
	-1.7
	-5.5
	-14.2
	-8.9
	-1.7


SNR values for the existing non-MBSFN ABS RLM test cases:

	Non-MBSFN ABS
	-1.5
	-5.2
	-13.7
	-8.6
	-1.5


· Can the group agree to use the average values for RLM test case for FeICIC?
· Can the group agree to use R4-135052 to capture the agreed values for RLM for MBSFN ABS in FeICIC?

· Is the correction of ABS pattern in R4-134969 agreeable?
Discussion:
Firstly Chair asked whether the group can agree on Qualcomm proposal to use the same SNR derivation methodology as in non-MBSFN ABS RLM test. There was no objection and so it was agreed. 

Secondly, because for non-MBSFN ABS RLM quite a lot of companies provided simulation results, but for MBSFN ABS 4 companies provided simulation results. Chair suggested two approaches: one is to use the average SNR values for MBSFN ABS and the other is to reuse the non-MBSFN ABS RLM SNR values. Huawei suggested the latter approach. The group agree to reuse non-MBSFN SNR values.
Agreed way forward:
· R4-134969 was agreed in the main meeting.
· Use the same SNR derivation methodology as in the Normal ABS SF case using the same margins.
· MBSFN ABS RLM: 
· Reuse the same SNR values as those for non-MBSFN ABS RLM test cases:
	SNR1 (dB)
	SNR2 (dB)
	SNR3 (dB)
	SNR4 (dB)
	SNR5 (dB)

	-1.5
	-5.2
	-13.7
	-8.6
	-1.5


3. UE demodulation/CSI performance
3.1. PDSCH and control channel performance test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.5.1.1
	R4-134671
	Approval
	FeICIC UE PDSCH Demodulation Simulation Results
	NEC

	7.5.1.1
	R4-134723
	Discussion
	FeICIC Demodulation Evaluation Results and Test Cases
	Qualcomm Incorporated

	7.5.1.1
	R4-134873
	Discussion
	Update link level simulation results for FeICIC PDSCH demodulation
	Samsung

	7.5.1.1
	R4-135005
	Discussion
	Performance alignment of FeICIC demodulaton tests
	Intel Corporation

	7.5.1.1
	R4-135024
	Discussion
	Remaining issues and simualtion results for FeICIC demodulation tests
	Huawei, HiSilicon

	7.5.1.1
	R4-135066
	Discussion
	Simulation results of demodulation for FeICIC
	LG Electronics

	7.5.1.1
	R4-135067
	Discussion
	Simulation results of high SNR for FeICIC
	LG Electronics

	7.5.1.1
	R4-135218
	Discussion
	Simulation results for FeICIC demodulation
	ZTE

	7.5.1.1
	R4-135297
	Discussion
	Further considerations and simulation results for FeICIC demodulation
	CMCC

	7.5.1.1
	R4-135338
	Discussion
	Ideal link level simulation results update for different test cases
	Ericsson

	7.5.1.1
	R4-135027
	CR
	CR for FeICIC demodulation performance requirements
	Huawei, HiSilicon

	7.5.1.1
	R4-135028
	CR
	CR for FeICIC demodulation performance requirements
	Huawei, HiSilicon

	7.5.1.1
	R4-135334
	CR
	Introduce high SNR TM3 test for FeICIC PDSCH
	Ericsson

	7.5.1.1
	R4-135336
	CR
	Introduce high SNR TM3 test for FeICIC PDSCH
	Ericsson


Proposal:
· NEC:

· Observation 1: For TM3 high SNR test, the difference between CRS-IC and no CRS-IC performance doesn’t have enough difference.
· Proposal 1: For TM3 test if the spread of minimum SNR at 70% throughput for CRS-IC varies a lot among different companies’ results, re-consider introducing TM3 test.
· Proposal 2: For TM3 high SNR test use no CRS-IC to define minimum requirements for TM3.

· Qualcomm:
· Observation 1: Aggressor cells timing and frequency offsets have very minimal effect on PDSCH and control channel performance.

· Proposal 1: For TM3 high SNR test case, define requirement based on 0-cell IC.

· Samsung:
· Observation1: CRS IC gain with TM2 PDSCH demodulation is about 7.4dB..

· Observation2: CRS IC gain with TM3 PDSCH demodulation is about 3.3dB.

· Observation3: CRS IC gain with TM6 PDSCH demodulation is about 6.6dB.

· Observation4: CRS IC gain for PDSCH high SNR demodulation test is about 2.3dB.

· Intel:
· Proposal 1: For TM3 high SNR test case, define performance requirement assuming no CRS-IC.
· Huawei, HiSilicon:
· Proposal 1: define the minimum requirement with CRS-IC for FeICIC high SNR test.
· LGE:
· Proposal 1: For performance minimum requirement, we use the result without CRS-IC.
· Proposal 2: Same required SNR can be applied for both non-MBSFN and MBSFN PDCCH test cases.
· ZTE:
· Proposal: Define the minimum requirements with no CRS-IC.
· CMCC:

· Proposal: use CRS-IC receivers to define the minimum requirements for FeICIC high SNR test.
Open issues:

· High SNR test case for FeICIC
· How to define the minimum requirements for this test case?

· Option 1: define the minimum requirements with no CRS-IC (NEC, Qualcomm, Intel, LGE, ZTE).
· Option 2: define the minimum requirements with CRS-IC (Huawei, HiSilicon, CMCC, Ericsson).

· Initial alignment of FeICIC demodulation simulation results.
· The simulation results with IC 2 aggressor cells for FDD are summarized. Approximate SNR at 70% TP, 1% BLER for PDCCH, or 0.1% BLER for PHICH
	Test case
	Ericsson
	Qualcomm
	LGE
	Huawei
	ZTE
	NEC
	CMCC
	Samsung
	Fujitsu
	Intel
	Span
	Average

	TM2
	3.4
	0.1
	1.9
	-0.2
	0.9
	4.3
	0.4
	1.4
	2.2
	1.3
	4.5
	1.7

	TM3
	12.3
	10.8
	12.2
	10.9
	11.6
	13.1
	11.2
	12.4
	12.6
	11.4
	2.3
	11.9

	TM6
	4.5
	2.7
	4.7
	3.2
	3.3
	6.2
	3.2
	4.2
	5.0
	3.4
	3.5
	4.1

	PDCCH non MBSFN
	-2.9
	-5.7
	-3.9
	-4.9
	-4.5
	
	-5
	
	
	-4.9
	2.8
	-4.4

	PDCCH MBSFN
	
	-5.4
	-4.0
	-4.6
	-4.4
	
	-4
	
	
	-4.2
	1.5
	-4.5

	PHICH
	2.57
	2.02
	3.54
	3.3
	3.77
	
	4
	
	
	2.19
	1.7
	2.9


· The simulation results without interference for FDD are summarized. Approximate SNR at 70% TP, 1% BLER for PDCCH, or 0.1% BLER for PHICH
	Test case
	Ericsson
	Qualcomm
	LGE
	Huawei
	ZTE
	NEC
	CMCC
	Samsung
	Fujitsu
	Intel
	Span
	Average

	TM2
	
	-0.12
	-0.3
	
	0.3
	
	0.1
	0.25
	
	-0.2
	0.6
	0.0

	TM3
	
	10.62
	10.6
	10.3
	10.9
	
	10.4
	10.8
	
	10.4
	0.6
	10.6

	TM6
	
	1.77
	2.7
	2.2
	2.9
	
	1.8
	2.8
	
	2.2
	1.1
	2.3

	PDCCH non MBSFN
	
	-6.05
	-4.7
	-5.7
	-5.2
	
	-5.4
	
	
	-5.5
	1.4
	-5.4

	PDCCH MBSFN
	
	-6.05
	-4.7
	-5.7
	-5.2
	
	-5.4
	
	
	-5.48
	1.4
	-5.4

	PHICH
	
	1.80
	2.0
	1.8
	3.1
	
	3.2
	
	
	2
	1.4
	2.4


· The simulation results for TDD are summarized. Required SNR at 70% TP, 1% BLER for PDCCH, or 0.1% BLER for PHICH
	Test case
	Ericsson
	Qualcomm
	LGE
	Huawei
	ZTE
	NEC
	CMCC
	Samsung
	Fujitsu
	Intel
	Span
	Average

	TM2
	
	
	
	0.4
	1.0
	
	0.4
	
	2.7
	1.7
	2.3
	1.2

	TM3
	
	
	
	11.0
	11.5
	
	11.2
	
	12.9
	12.0
	2.0
	11.7

	TM6
	
	
	
	3.1
	3.5
	
	3.2
	
	5.9
	4.9
	2.8
	4.1

	PDCCH non MBSFN
	
	
	
	-4.0
	-4.3
	
	-5.0
	
	
	-4.7
	1.0
	-4.5

	PDCCH MBSFN
	
	
	
	-4.1
	-4.4
	
	-4.0
	
	
	-4.2
	0.4
	-4.2

	PHICH
	
	
	
	3.6
	4
	
	4
	
	
	2.8
	1.2
	3.6


Discussion:
For high SNR test case, Qualcomm, Intel and Broadcom supported to define requirements with no CRS-IC. Qualcomm commented that the original test purpose is to verify that CSI-IC in high SNR cannot lead to performance loss compared to no CRS-IC and RAN4 requirements should follow the original test purpose. Qualcomm also commented that the high SNR test could not force the optimization of CRS-IC performance in high SNR region. Intel commented that some companies’ simulation results showed the gain while other did not, and it would be difficult to align the simulation results. Intel and Broadcom agreed that the test should serve the original test purpose. 
On the other hand, Ericsson commented that 2~4dB CRS-IC gains were observed from Qualcomm, Ericsson, Huawei and CMCC simulation results. So Ericsson proposed to define the requirements with CRS-IC. Huawei supported Ericsson.
In sum, most UE chipset vendors support no CRS-IC. Two Infra vendors and one operator supported to define requirement with CRS-IC. Finally, as the rapporteur CMCC provided the compromise, i.e., define the requirement with no CRS-IC.

For the simulation alignment, Chair said that the good alignment could be found for PHICH and suggested to close the alignment for PHICH, i.e., in the next meeting only impairment results should be provided for PHICH. For PDCCH, since according to offline discussion some companies still wanted to provide ideal results for further alignment. So for PDCCH together with PDSCH test (the large spreads were found), the ideal and impairment results will be provided in the next meeting.

Chair pointed out that the simulation results from the companies who provided both CRS-IC results and interference free results were aligned well. Ericsson and NEC were suggested to provide the results with interference free for further alignment. And to speed up the progress, the email discussion on alignment was suggested.
Huawei presented the CR R4-135027. Ericsson presented the CR R4-135334 and requested to agree the CR. Intel asked more time to check the CR.
Agreed Way Forward:
· High SNR test case for FeICIC
· Define the minimum requirements with no CRS-IC;
· Simulation result alignment:
· PHICH: the simulation results are well aligned. And in the next meeting companies are encouraged to provide the simulation results with impairments.

· For other test cases, we will have an email discussion before the next meeting for further alignment. Companies should provide the simulation results with CRS-IC and the simulation results without interference, especially for the companies who do not provide the simulation results without interference in this meeting.
· In the next meeting, the simulation results with and without impairments should be provided for both FDD and TDD.
· Ericsson will provide the CR to capture the agreements on high SNR test;

3.2. PBCH performance test
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.5.1.1
	R4-134725
	Discussion
	FeICIC PBCH-IC Evaluation Results and Test Cases
	Qualcomm Incorporated

	7.5.1.1
	R4-135207
	Discussion
	Discussion on FeICIC PBCH requirements
	ZTE

	7.5.1.1
	R4-135337
	Discussion
	Discussion on the bandwidth setup for PBCH-IC demodulation requirements
	Ericsson

	7.5.1.1
	R4-135419
	Discussion
	System bandwidth for PBCH performance requirements
	Renesas Mobile Europe Ltd

	7.5.1.1
	R4-135024
	Discussion
	Remaining issues and simualtion results for FeICIC demodulation tests
	Huawei, HiSilicon

	7.5.1.1
	R4-135029
	CR
	CR on FeICIC PBCH performance requirement
	Huawei, HiSilicon

	7.5.1.1
	R4-135030
	CR
	CR on FeICIC PBCH performance requirement
	Huawei, HiSilicon


Proposals:
· Qualcomm:
· Proposal 1: Define ABS pattern for PBCH-IC test. 

· Proposal 2: Define the ABS pattern as: 0101010101010101010101010101010101010101

· Proposal 3: For PBCH-IC test, define requirements based on 10MHz system bandwidth with wide band CRS-IC and channel estimation.
· ZTE:

· Observation 1: ABS pattern configuration could provide PBCH demodulation gains but may lead to system performance loss.
· Observation 2: 10MHz bandwidth is a little bit more appropriate to be used to define the requirements.
· Ericsson:

· Proposal: 1.4MHz is preferred as the bandwidth setup for PBCH-IC performance requirements.
· Broadcom:

· Proposal: FeICIC PBCH demodulation requirements are specified with 1.4 MHz system bandwidth.
· Huawei:

· Proposal 2: configure 1.4MHz bandwidth for both serving cell and aggressor cells in PBCH test for FeICIC.

· Proposal 3: introduce the ABS pattern for FeICIC PBCH test.
Open issues:
· Bandwidth for the serving cell and aggressor cells:
· Option 1: 10MHz for serving cell and aggressor cells with wide band CRS-IC and channel estimation (Qualcomm, ZTE)
· Option 2: 1.4MHz for serving cell and aggressor cells (Huawei, HiSilicon, Ericsson, Broadcom)
· Summary of the simulation results:
	Test case
	Intel
	Huawei
	Broadcom
	LGE
	Qualcomm
	Qualcomm*
	ZTE
	ZTE*
	Ericsson
	Span
	Average

	1.4MHz
	
	-7.5
	-3.4
	-3.0
	-4.49
	-5.04
	-2.51
	-3.76
	
	
	

	10MHz
	
	-8.5
	-6.1
	-6.5
	-8.19
	-9.12
	-5.31
	-6.75
	
	
	


· ABS pattern:

· Option 1: Normal subframe overlaps with PBCH subframe of the target cell; The detailed pattern is as follows: 0101010101010101010101010101010101010101
· Option 2: ABS overlaps with PBCH subframe of the target cell:
· PBCH IC reference receiver:
Discussion:
For bandwidth configuration, Ericsson presented the contribution to provide a number of scenarios where UE may not know the bandwidths for serving cells. Ericsson proposed to use 1.4MHz. Qualcomm disagreed most of scenarios from Ericsson and proposed to use 10MHz. Qualcomm commented that 10MHz was a typical scenario and for most practical scenarios UE may know the bandwidth and could perform well by using the full bandwidth CRS. Broadcom supported Ericsson and commented that for 1.4MHz there was few CRS for tracking and so 1.4MHz may be a challenging case and suitable for the test setup. Qualcomm argued why the other legacy requirements e.g. PDSCH did not use 1.4MHz. R&S commented that from Rel-8 although there were PBCH requirements RAN5 had no way to test them. Ericsson thought that CGI reading may served as PBCH test, which was not agreed by other companies. 
To solve the issue, chair suggested a compromised solution, i.e., define the requirements using 1.4MHz and clarified in a way forward that for the simulation the full bandwidth CRS was used. Finally no further agreement on the bandwidth was reached. Qualcomm will lead the offline discussion and provide the way forward in this meeting.
For ABS pattern, firstly the group agreed to introduce the ABS pattern. Chair asked whether Qualcomm’s proposed pattern could be agreed. Ericsson proposed the alternative solution by using the existing FeICIC ABS pattern for SCell search. After checking the proposed ABS pattern, one subframe shift was agreed based on that pattern to make non-ABS overlap with the PBCH subframe.
Huawei presented the CR for PBCH test.

Agreed Way Forward:
· Bandwidth for the serving cell and aggressor cells:
· Qualcomm will lead the offline discussion and then provide the WF on this topic in this meeting.
· Close the issue in this meeting.
· Add the ABS pattern for the PBCH tests.
· Normal subframe overlaps with PBCH subframe of the target cell;
· Pattern: [0100000001000000010000000100000001000000].
· Huawei will provide the CR to capture the agreement for PBCH test.
3.3. CQI test
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.5.1.2
	R4-134672
	Approval
	FeICIC UE CSI Simulation Results: Static CQI Test
	NEC

	7.5.1.2
	R4-134724
	Discussion
	FeICIC CSI Evaluation Results and Test Cases
	Qualcomm Incorporated

	7.5.1.2
	R4-135006
	Discussion
	Further investigation on open issue of FeICIC CSI tests
	Intel Corporation

	7.5.1.2
	R4-135026
	Discussion
	Remaining issues and simulation results for FeICIC CSI tests
	Huawei, HiSilicon

	7.5.1.2
	R4-135069
	Discussion
	Discussion on CQI test for FeICIC
	LG Electronics

	7.5.1.2
	R4-135219
	Discussion
	Further discussion on FeICIC CSI tests
	ZTE

	7.5.1.2
	R4-135238
	Discussion
	Simulation results for feICIC static CQI test
	Fujitsu

	7.5.1.2
	R4-135301
	Discussion
	Discussion on CSI tests of FeICIC
	CMCC

	7.5.1.2
	R4-135343
	Discussion
	Discussion on the CSI test for FeICIC
	Ericsson

	7.5.1.2
	R4-135031
	CR
	CR on RI reporting requirement
	Huawei, HiSilicon

	7.5.1.2
	R4-135032
	CR
	CR on RI reporting requirement
	Huawei, HiSilicon


3.3.1. CQI definition test
Proposals: 
· NEC:

· Proposal 1: For ABS BLER criteria at low SNR we propose median CQI+2 criteria.

· Proposal 2: For ABS BLER criteria at high SNR we propose median CQI+2 criteria.

· Proposal 3: For non-ABS BLER criteria at high SNR we can accept either median CQI+1 or median CQI+2 criteria.
· Qualcomm:

· Proposal 1: For BLER on ABS SF in static CQI test 1, use BLER for median CQI+1 and median CQI-1.

· Proposal 2: For BLER on ABS SF in static CQI test 2, use BLER for median CQI+2 and median CQI-1.

· Proposal 3: For BLER on non-ABS SF in static CQI test 2, use BLER for median CQI+2 and median CQI-1. Do not use CQI delta.
· Proposal 4: For static CQI tests, use Es/Noc2=4dB and 5dB for test 1, an Es/Noc2=14dB and 15dB for test 2.
· Intel:
· Proposal 1: For FeICIC AWGN CQI test 1, use Es/Noc2 = (6dB, 7dB) as the test points and reuse the BLER test criteria of median CQI+/-1 in ABS.

· Proposal 2: For FeICIC AWGN CQI test 2, use Es/Noc2 = (12dB, 13dB) as the test points and reuse the BLER test criteria of median CQI+/-1 in ABS.
· Huawei, HiSilicon:

· Proposal 1: BLER test criteria:

· Test 1 with lower operating Es/Noc1: 
· In ABS, use median CQI+1 and median CQI-1 to verify BLER;
· Test 2 with higher operating Es/Noc1: 
· In ABS, use median CQI+1 and median CQI-1 to verify BLER;
· In non-ABS, use median CQI+ 2 and median CQI-1 to verify BLER.
· Proposal 2: The SNR points for Test 1 and Test 2 are proposed in the range of
· [7dB 8dB] for Test 1;
· [13dB 14dB] for Test 2.
· LGE:

· Test 1: use median CQI+ [X] and median CQI-1 to verify BLER in ABS with lower operating Es/Noc1;
· X: 1 
· SNR : [5,6] or [6,7] dB
· Test 2: 
· In ABS: 
· Use median CQI+ [X] and median CQI-1 to verify BLER
· X : 1
· SNR : [13,14] dB
· ZTE:

· Proposal1: For AWGN CQI, use median CQI+ 2 and median CQI-1 to verify BLER in ABS for both test 1 and test 2.
· Proposal2: For AWGN CQI, use Es/Noc2 = 6, 7dB for test 1 and Es/Noc2 = 13, 14dB for test 2 as the test SNR.
· CMCC:

· Proposal 1: for test 1, use median CQI+1 and median CQI-1 to verify BLER in ABS.

· Proposal 2: for test 2, use median CQI+1 and median CQI-1 to verify BLER in ABS.
· Ericsson:

· Proposal 1: For test 1, the SNR setting shall be larger than 3.5 dB. For test 2, the SNR setting shall be about 8~14 dB.
Open issues: 
· BLER test criteria:

· Test 1: use median CQI+ [X] and median CQI-1 to verify BLER in ABS with lower operating Es/Noc1;

· Option 1: X = 1 (Intel, Huawei, HiSilicon, LGE, CMCC)
· Option 2: X = 2 (NEC, ZTE)
· Test 2: 

· In ABS: 

· Use median CQI+ [X] and median CQI-1 to verify BLER
· Option 1: X = 1 (Intel, Huawei, HiSilicon, LGE, CMCC)
· Option 2: X = 2 (NEC, Qualcomm, ZTE)
· SNR test points:
· Test 1:

· Option 1: Es/Noc2 = 6dB/7dB ;

· Option 2: Es/Noc2 = 5dB/6dB;

· Option 3: Es/Noc2 = 4dB/5dB;

· Option 4: Es/Noc2 = 7dB/8dB;

· Larger than 3.5dB.

· Test 2:

· Option 1: Es/Noc2 = 12dB/13dB ;

· Option 2: Es/Noc2 = 13dB/14dB;

· Option 3: Es/Noc2 = 14dB/15dB;

· About 8~14dB.
Discussion:
For BLER test criteria, Chair pointed out that according to offline discussion it seemed that most of companies agreed to use median CQ+/-1 for Test 1 and Test 2 ABS case. The group agreed to that.
For SNR test points, Ericsson proposed to use 4dB/5dB for Test1 to reflect the CRE SNR and Qualcomm supported that proposal. For Test 2, Ericsson proposed to use 13dB/14dB.
Agreed Way Forward:
· BLER test criteria:
· Test 1: use median CQI+ 1 and median CQI-1 to verify BLER in ABS with lower operating Es/Noc1;

· Test 2:

· In ABS:

· Use median CQI+ 1 and median CQI-1 to verify BLER
· SNR test points:

· Test 1: Es/Noc2 = [4dB/5dB];
· Test 2: Es/Noc2 = [13dB/14dB];
3.3.2. CQI fading test
Proposals: 
· Qualcomm: 
· Proposal 5: For fading CQI tests, reuse the Rel-8 test metrics. That is:
· (1) a sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% for each sub-band for CCSI,
· (2) the ratio of the ABS SF throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥γ
· (3) when transmitting on a randomly selected sub-band on ABS SF among the sub-bands with the highest differential CQI offset level for CCSI,0 the corresponding TBS, the average ABS SF BLER for the indicated transport formats shall be greater or equal to ε.
· Proposal 6: For fading CQI tests, we propose the following values as the starting point:
· Es/Noc2 for test 1: 4dB and 5Db
· Es/Noc2 for test 2: 14dB and 15dB
·  =2, =55, =1.1, ε=0.02
· Intel:
· Proposal 3: For FeICIC fading channel CQI reporting, the sub-band CQI offset 0 shall be reported at least 2% of the time but less than 55% for each sub-band
· Proposal 4: For FeICIC fading channel reporting, the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be greater than 1.1
· Proposal 5: For FeICIC fading channel reporting, when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS, the average BLER for the indicated transport formats shall be greater or equal to 0.01;
· Proposal 6: For FeICIC fading channel reporting, use the following SNR values for Test 1 and Test 2
· Test 1: Es/Noc2 = (9dB, 10dB)
· Test 2: Es/Noc2 = (14dB, 15dB)
· Huawei, HiSilicon:
· Proposal 3:  Reuse the test metrics of the two side distributions of reported CQI-s, the throughout gain and the BLER criterion for the FeICIC CQI fading channel test and only apply the test in ABS.
· Proposal 4:  Define SNR points for Test 1 and Test 2 as:
· Test 1: low SNR test point
· Es/Noc1 = 4/5 dB;
· Test 2: high SNR test point
· Es/Noc1 = 14/15 dB;
· CMCC:

· Proposal 3: reuse Rel-8 test metrics for FeICIC CQI fading test. 

· Proposal 4: high SNR test point of FeICIC CQI fading test should use 14dB/15dB.
· Ericsson:

· For fading test, the SNR range of test 2 is not decided yet. Just as discussed in section 2.2, the SNR checking point shall not be too high. In Rel-8, 14~15 dB is used for test 2. It may be reasonable to reuse in FeICIC fading channel test.
Open issues: 
· Test metrics: reuse the existing Rel-8 test metrics

· a sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% for each sub-band for CCSI,
· the ratio of the ABS SF throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥γ
· when transmitting on a randomly selected sub-band on ABS SF among the sub-bands with the highest differential CQI offset level for CCSI,0 the corresponding TBS, the average ABS SF BLER for the indicated transport formats shall be greater or equal to ε.
· SNR points:
· Test 1: Es/Noc2 = 4dB/5dB;
· Test 2: Es/Noc2 = 14dB/15dB;
· Values for requirements:

·  =2, =55, =1.1, 
· Values for ε
· Option 1: ε=0.02;
· Option 2: ε=0.01;
· Option 3: ε=0.05;
Discussion:
Chair pointed out that it seemed that all the companies agreed to reuse Rel-8 test metrics for FeICIC CQI fading test. The group agreed to reuse the same test metrics.

For SNR test points, the group confirmed that 4dB/5dB was agreed for Test 1 in the last meeting. For Test 2, Huawei proposed to use the same SNR points as those used for the legacy requirements.

For values of the requirements, the group agreed  =2, =55, =1.1. Regarding the ε value, Intel proposed to use 0.01. Intel commented that there would be residual interference after CRS-IC, and according to Intel’s simulation results Intel had the strong view on 0.05. Qualcomm also proposed to use the smaller value. Ericsson proposed to use 0.05 and was afraid that 0.01 would relax the requirement. Intel commented that compared to 0.05 the value of 0.01 was still in the same order of magnitude. The value of 0.02 was proposed as potential compromise, but Intel commented that according to simulations some SNR points could not fulfill 0.01. Chair suggested 0.01, since one company had strong view on 0.05 and 0.02 but no very strong opinion was observed for 0.01.
Agreed Way Forward:
· Test metrics: reuse the existing Rel-8 test metrics

· a sub-band differential CQI offset level of 0 shall be reported at least α% of the time but less than β% for each sub-band for CCSI,
· the ratio of the ABS SF throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥γ
· when transmitting on a randomly selected sub-band on ABS SF among the sub-bands with the highest differential CQI offset level for CCSI,0 the corresponding TBS, the average ABS SF BLER for the indicated transport formats shall be greater or equal to ε.
· SNR points:

· Test 1: Es/Noc2 = 4dB/5dB;

· Test 2: Es/Noc2 = [14dB/15dB];

· Values for requirements:

·  =2, =55, =1.1, 
· ε=0.01;
3.3.3. RI test
Proposals: 
· Qualcomm:

· Proposal 7: Introduce RI test 3 (high SNR and high correlation test) in addition to test 1 and test 2.
· Proposal 8: For RI test 3, use high correlation for serving cell and low correlation for the aggressor cells
· Proposal 9: RI metrics and Es/Noc2:
· (1) test 1: use =0.9 at Es/Noc2=4dB (CRE region)
· (2) test 2: use =1.05 at Es/Noc2=20dB (center region)
· (3) test 3: use =0.9 at Es/Noc2=20dB (center region)
· Intel:
· Proposal 7: For FeICIC RI reporting, introduce Test 3 with

· High correlation channel for the serving cell and low correlation channel for the aggressor cell.

· Es/Noc2 = 20dB, gamma1 = 0.9.

· Proposal 8: For FeICIC RI reporting, introduce the following requirements for Test 1 and Test 2:

· Test 1: Es/Noc2 = 4dB, gamma2 = 1.0

· test 2: Es/Noc2 = 20dB, gamma1 = 1.05
· Huawei:

· Proposal 5: It is suggested to define Test 1, Test 2 and Test 3 for FeICIC RI test to have a sanity test, and the Minimum requirement could be defined as:
· Proposal 6: Define the SNR test points and antenna correlation as:
· Correlation matrices for Test 1 and Test 2:
· Test 1/2: Use low correlation for serving and the aggressor cells;
· Test 3: Use high antenna correlation for serving and aggressor cells;
· SNR test points: Es/Noc1:
· Test 1: 4dB;
· Test 2: 20dB;
· Test 3: 20dB;
· CMCC:
· Proposal 5: test 3 should be introduced in FeICIC RI test.

· Proposal 6: use option 2 (high correlation for both serving cell and aggressor cells) as correlation matrix for test 3.

· Proposal 7: SNR test points of test 3 should be 20dB.

· Proposal 8: reuse the Rel-10 test metrics for FeICIC RI test. 

· Ericsson:

· Further, we suggest reusing Rel-8 requirement for RI test in test 1 and test 2 in FeICIC RI test.
· ZTE:
· Proposal3: For RI, use gamma2 = 1 at 4dB for test 1, gamma1 = 1.05 at 20dB for test 2 and gamma2 = 1 at 20dB for test 3.
Open issues: 
· Introduction of Test 3 as defined in Rel-8 for FeICIC RI test:
· Correlation matrix:

· Option 1: high correlation for both serving cell and aggressor cells;

· Option 2: high correlation for serving cell and low correlation for aggressor cells; 
· SNR test points: Es/Noc1
· Test 3: 20dB (Huawei, Qualcomm, Intel)
· Values of RI requirements:

· Test 1: γ
· Test 2: γ= 1.05;
· Test 3: γ= 0.9;
Discussion:
Firstly the group agreed to introduce Test 3. And most companies proposed to use Option 2 for correlation matrix. The group agreed 20dB as the SNR test point for Test 3.
Secondly, for values of RI requirements, Qualcomm commented that either gamma_1 or gamma_2 for the legacy RI Test 1 would be problematic to some extent and for FeICIC Qualcomm could accept either of them to make progress. The group accepted that gamma_2=1.0 for Test 1 and gamma_1=1.05 for Test 2. ZTE asked more meeting cycle to provide the simulation result for Test 3.
Agreed Way Forward:
· Introduce Test 3 for FeICIC RI test;
· Correlation matrix: high correlation for serving cell and low correlation for aggressor cells;

· SNR test points: Es/Noc1=20dB;

· Values of RI requirements:
· Test 1: γ
· Test 2: γ= 1.05;
· Test 3: use γ as test metric; 
· In the next meeting decide the value.

· Huawei will provide the CR to capture the agreements for RI test.
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