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1. FeICIC Core part correction
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	Bandwidth and antenna ports

	5.3.3
	R4-132698
	Discussion
	Considerations on aggressor and victim bandwidth for feICIC
	Renesas Mobile Europe Ltd.

	5.3.3
	R4-132759
	Approval
	Way forward on bandwidths in the measured and aggressor cells with FeICIC
	Ericsson, ST-Ericsson

	5.3.3
	R4-132753
	CR
	Clarification on antenna ports in the measured and aggressor cells with FeICIC
	Ericsson, ST-Ericsson

	5.3.3
	R4-132766
	CR
	Clarification on bandwidths in the measured and aggressor cells wiht FeICIC
	Ericsson, ST-Ericsson

	UE Rx-Tx accuracy with FeICIC

	5.3.3
	R4-132432
	Discussion
	UE Rx-Tx Simulation Results
	Qualcomm Incorporated

	6.9.1
	R4-132282
	Discussion
	Discussion on UE Rx-Tx time difference for FeICIC
	Intel Corporation

	5.3.3
	R4-132396
	Approval
	System level simulations of UE Rx - Tx time difference in FeICIC
	Huawei, HiSilicon

	5.3.3
	R4-132777
	CR
	UE Rx-Tx accuracy requirements with FeICIC
	Ericsson, ST-Ericsson

	5.3.3
	R4-132781
	CR
	UE Rx-Tx measurement requirements with FeICIC
	Ericsson, ST-Ericsson

	RLM core

	5.3.3
	R4-132769
	Approval
	Way Forward on capturing RLM requirements for FeICIC in 36.133
	Ericsson, ST-Ericsson

	5.3.3
	R4-132771
	CR
	Capturing RLM requirements for FeICIC
	Ericsson, ST-Ericsson

	Autonomous gap

	5.3.3
	R4-132343
	Approval
	Further discussion on CGI reading with autonomous gap impacts on FeICIC
	Huawei, HiSilicon


1.1. Bandwidth and antenna ports

Proposals 
· Renesas:
· Proposal RAN4 requirements are not applicable to cases when the aggressor bandwidth is less than the victim bandwidth
· Ericsson, ST-Ericsson:
· Proposal 1: RAN4 to discuss and decide which of the two options should be assumed for FeICIC. Prefer Option 2.
· Option 1: All FeICIC requirements shall apply only for scenarios when the number of antenna ports and the bandwidths are the same in all aggressor cells and in the victim cell.

· Option 2: The currently specified FeICIC requirements shall also apply when the measured cell bandwidth and the aggressor cells bandwidths may be different.
· Proposal 2: The agreed option is captured in RRM/RLM requirements for FeICIC.
· Proposal 3: The requirements are clarified to cover scenarios when the measured cell bandwidth and the bandwidths of aggressor cells provided in the CRS assistance information may be different. To keep the number of tests low, the FeICIC tests are specified for 10 MHz in all cells. 
Open issues
· Shall the current specified FeICIC requirements apply when the measured cell bandwidth and the aggressor cells bandwidths may be different?
· RAN4 requirements are not applicable to cases when the aggressor bandwidth is less than the victim bandwidth
Be handled in the main meeting and the agreed way forward is:
· Ericsson, Renesas and other companies will provide the way forward in this meeting.
· R4-132753 for antenna ports was agreed in the main session.
1.2. UE Rx-Tx accuracy with FeICIC
Proposals
· Huawei, HiSilicon:

· Proposal: Side condition of UE Rx-Tx time difference measurement in FeICIC:

· CRS Es/Iot in subframes indicated by measurement resource restriction pattern: -7.76dB

· CRS Es/Iot in other subframes: -9.29dB

· Es/Noc of PCell: -3dB

· Es/Noc of first aggressor cell with colliding CRS: 3dB

· Es/Noc of second aggressor cell with non-colliding CRS: 1dB
· Ericsson, ST-Ericsson: provide the CR
Open issues
· Can we agree the side conditions proposed by Huawei?
· Can Ericsson and Huawei provide the joint CR?

Be handled in the main meeting and the agreed way forward is:
· R4-132396 was agreed in the main session.
· R4-132777 will be revised in R4-132950 to capture the interference conditions in the main session.
· R4-132781 was agreed in the main session.
1.3. RLM core
Proposals
· Ericsson, ST-Ericsson
· Proposal 1: The text capturing RLM requirements for FeICIC is revised.

· Proposal 2: The RLM requirements for FeICIC are explicitly captured in Section 7.6.2 (Requirements) instead of a note in Section 7.6.1 (Introduction).

· Proposal 3: Following a common practice in 36.133, a separate subsection is created also for RLM requirements for FeICIC where the conditions under which the requirements apply are clearly stated.
Open issues
· Can we agree proposals from Ericsson, ST-Ericsson?
Be handled in the main meeting and the agreed way forward is:
· It was agreed in the main session that Ericsson will provide the revised version.
1.4. Autonomous gap
Proposal:
· 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.
Open issues
· Not introduce the additional requirements for autonomous gaps under time domain measurement resource restriction for clarification the PBCH IC capable UEs.
No agreement according to discussion in the main meeting.
2. RRM performance part
2.1. RSRP/RSRQ accuracy requirements
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.9.1.1
	R4-132334
	Discussion
	Further Simulation results for RSRP/RSRQ performance of FeICIC
	Huawei, HiSilicon

	6.9.1.1
	R4-132590
	Discussion
	Discussion on RSRP and RSRQ relative accuracy for FeICIC
	ZTE

	6.9.1.1
	R4-132589
	CR
	RSRP and RSRQ relative accuracy requirements for FeICIC
	ZTE

	6.9.1.1
	R4-132336
	CR
	Introduce the higher side condition of RSRP/RSRQ measurement accuracy requirements in FeICIC
	Huawei, HiSilicon

	6.9.1.2
	R4-132419
	Approval
	Wayforward on the configuration for RSRP/RSRQ measurement accuracy test in FeICIC
	Huawei, HiSilicon


Proposals:
· Huawei, HiSilicon:

· It is proposed to set the side condition for better performance is CRS Es/Iot = [-7.46dB].
· ZTE:

· Proposal 1: The Required Es/Iot for ±2dB RSRP relative measurement accuracy in FeICIC can be set to -6.46dB.

· Proposal 2: In the test case in FeICIC for higher RSRP relative measurement accuracy, i.e. ±2dB accuracy, the SNR should be set to -1dB and INR should be set to 4dB.

· Proposal 3: The Required Es/Iot for ±2.5dB RSRQ absolute measurement accuracy in FeICIC can be set to -6.46dB.

· Proposal 4: In the test case in FeICIC for higher RSRQ absolute measurement accuracy, i.e. ±2.5dB accuracy, the SNR should be set to -1dB and INR should be set to 4dB.
Open issues
· CRS Es/Iot:

· -7.46dB
· -6.46dB
Be handled in the main meeting and the agreed way forward is:
· The consensus was agreed with trade off number of -1.5dB as the implementation margin. Joint CR and way forward will be provided.
2.2. Phase I test cases
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	Serving cell measurement pattern and UE behaviour

	6.9
	R4-132200
	Discussion
	UE behavior for CRS-IC under signaling
	Qualcomm Incorporated, Intel Corporation

	6.9.2
	R4-132386
	Discussion
	UE behavior for interference estimation under FeICIC CRS colliding scenario
	Huawei, HiSilicon

	6.9.1.2
	R4-132149
	Discussion
	Serving cell measurement pattern in FeICIC tests
	Ericsson, ST-Ericsson

	6.9.1.2
	R4-132315
	Discussion
	Discussion on measurement pattern of Pcell in FeICIC cell identification test case
	Huawei, HiSilicon

	6.9.1.2
	R4-132441
	Discussion
	Discussion on Measurment Pattern in RRM test cases
	LG Electronics

	6.9.1.2
	R4-132435
	Discussion
	FeICIC RRM Test Case Parameters
	Qualcomm

	6.9.1.2
	R4-132316
	Approval
	Wayforward on configuration of measSubframePatternPCell in FeICIC test cases
	Huawei, HiSilicon

	RLM test cases

	6.9.1.2
	R4-132281
	Discussion
	Discussion on FeICIC RLM tests
	Intel Corporation

	6.9.1.2
	R4-132318
	Discussion
	Further simulation results for time offset/frequency offset of RLM in FeICIC
	Huawei, HiSilicon

	6.9.1
	R4-132460
	Discussion
	RLM link level simulation results for FeICIC
	CMCC

	6.9.1.2
	R4-132440
	Discussion
	Simulation result of RLM with time offset and frequency offset for FeICIC
	LG Electronics

	6.9.1.2
	R4-132196
	Discussion
	FeICIC RLM evaluation results and test cases
	Qualcomm Incorporated

	6.9.1.2
	R4-132591
	Discussion
	RLM simulation results for FeICIC
	ZTE

	6.9.1
	R4-132618
	Information
	Link simulation results for RLM
	Ericsson, ST-Ericsson

	6.9.1.2
	R4-132321
	Approval
	Wayforward on SNR values of RLM tests in FeICIC
	Huawei, HiSilicon

	6.9.1.2
	R4-132324
	CR
	E-UTRAN FDD RLM Out-of-sync Test of FeICIC
	Huawei, HiSilicon

	6.9.1.2
	R4-132329
	CR
	E-UTRAN TDD RLM Out-of-sync Test of FeICIC
	Huawei, HiSilicon

	6.9.1.2
	R4-132291
	CR
	In sync detection with CRS assistance information with non-MBSFN ABS in FDD
	Intel Corporation

	6.9.1.2
	R4-132292
	CR
	In sync detection with CRS assistance information with non-MBSFN ABS in TDD
	Intel Corporation

	Cell identification

	6.9.1.2
	R4-132785
	CR
	Test case for cell identification with FeICIC in FDD
	Ericsson, ST-Ericsson

	6.9.1.2
	R4-132789
	CR
	Test case for cell identification with FeICIC in TDD
	Ericsson, ST-Ericsson


2.2.1. Serving cell measurement pattern
Proposals
· Qualcomm, Intel
· Proposal 1: We propose either Option 1 or Option 2 is adopted as a solution. Among the two options, Option 2 is preferred.
· Option 1:

· UE behavior

· On subframes indicated by CCSI,0 or MeasPCell, the UE performs interference estimation for CSI/RLM/demod assuming that the macro interference is mitigated via CRS-IM ( )

· On subframes indicated by CCSI,1, the UE performs interference estimation for CSI/RLM/demod assuming that the macro interference is NOT mitigated via CRS-IM ( ). 

· Network behavior

· Network ensures that CCSI,0 and MeasPCell are set only on ABS subframes and CCSI,1 is set only on non-ABS subframes, thereby avoiding collision between MeasPCell and CCSI,1.
· Option 2:

· UE behavior
· On subframes indicated by CCSI,0, the UE performs interference estimation for CSI/RLM/demod assuming that the macro interference is mitigated via CRS-IM (IABS)
· On subframes indicated by CCSI,1, the UE should perform interference estimation for CSI/RLM/demod assuming that the macro interference is NOT mitigated via CRS-IM (Inon-ABS). 
· If CCSI,0 and CCSI,1 are not configured, the UE should perform interference estimation for CSI/RLM/demod assuming that the macro interference is NOT mitigated via CRS-IM (Inon-ABS).
· Network behavior
· If CCSI,0 and CCSI,1 are configured, the network ensures that MeasPCell is either a subset of CCSI,0  or CCSI,1.
· Proposal 2: If the Option 2 is adopted, we further propose that the UE behavior is functionally verified through either or both of the following: (1) by intentionally setting the MeasPCell equal to CCSI,1 (i.e. non-ABS subframes) in the static CQI test, and/or (2) by introducing a new RLM test where MeasPCell is configured on non-ABS subframes.
· Proposal: The measurement pattern for the serving cell(MeasPCell) should not be configured in the event triggered reporting test for Rel.11 FeICIC.
· Huawei, HiSilicon:
· Proposal: For the interference measurement, UE will mitigate the CRS interference from the aggressor cells, if the aggressor cells are within the list of NeighCellsCRS-Info-r11and the subframes under measurement are indicated by csi-MeasSubframeSet1. Otherwise, UE can measure the interference without mitigating the CRS interference.
· Proposal 1: It is reasonable to configure measSubframePatternPCell in the test case of cell identification for FeICIC.
· Proposal 2: It is more reasonable to measure the RSRP from aggressor cell and from victim cell in the same sub-frame. And the following patterns are assumed.
· Cell1 measurement pattern (FDD)=[1000000010000000100000001000000010000000]

· Cell1 measurement pattern (TDD)=[00000000010000000001]
· Ericsson, ST-Ericsson

· LG Electronics:

· Proposal 1: In case of aggressor cell being serving cell and CN case, Pcell measurement pattern should be sub set of non-ABS pattern.
· Proposal 2: In case of aggressor cell being serving cell and CN case, neighbour measurement pattern should be sub set of ABS pattern.
· Proposal 3 : In case of aggressor cell being serving cell and CN case, measurement pattern for RLM should be sub set of csi-MeasSubframeSet2-r10.

· Proposal 4: In case of victim cell being serving cell and CN case, Pcell measurement pattern should be sub set of ABS pattern.
· Proposal 5: In case of victim cell being serving cell and CN case, neighbour cell measurement pattern should be sub set of non-ABS pattern.
· Proposal 6: In case of victim cell being serving cell and CN case, measurement pattern for RLM should be sub set of csi-MeasSubframeSet1-r10.
Open issues
· Configuring MeasPCell on non-ABS subframes may create ambiguity for UE CRS-IM behaviour.
· Serving cell (PCell) measurement pattern in cell search tests.
Be handled in the main meeting and the agreed way forward is:
· Qualcomm will propose way forward to clarify the UE behaviour based on the agreed pattern.
2.2.2. RLM test cases
Proposals

· Intel:
· Proposal 1: Based on the simulations on the scenarios RLM1-1 and 2-1 with the timing and frequency offset, it is proposed Qout =-8.8dB and Qin=-5.1dB.

· Proposal 2: Reuse Rel-10 margin for SNR deriving in RLM test cases (Margin 1 = 3.5dB, Margin 2= 3dB). Thus the SNR variation for both out of sync and in sync tests are derived as
· Huawei, HiSilicon:
· Proposal 1: Compared with Rel-10 margin 1, the additional 0.5dB margin shall be considered in Margin 1 for SNR deriving of FeICIC RLM, i.e., Margin 1=4dB.

· Proposal 2: Compared with Rel-10 margin 2, the same value can be adopted in Rel-11, i.e., Margin 2=3dB
Since the interference cancellation, time offset estimation/compensation, and frequency shift estimation/compensation are implementation issues, and they can be not perfect in actual networks, therefore, the additional margin shall be considered to guarantee the robust of the RLM tests.
· CMCC:

· Proposal 1: Reuse Rel-10 margins for FeICIC RLM test (3.5dB for Qout and 3dB for Qin).
· LGE:

· Proposal 1: For deriving required SNR values in RLM test, we propose to use margin X of 3.5dB and Y of 3.5dB which are the values adding 0dB and 0.5dB to margin X and Y used in Rel-10 eICIC respectively.
· Qualcomm:

· Proposal 1: Reuse Rel 10 margins for FeICIC (3.5 dB for Qout and 3 dB for Qin). However, use the single cell (w/o aggressors) values to derive the SNR3 and SNR4 ,because it is possible that a UE with very good IC implementation fail the test especially for Qout, since SNR3 will not be low enough for the UE to go out-of-sync.
· ZTE:

· Proposal 1: For margins of RLM tests in FeICIC, option 2 is preferred, i.e. reuse Rel-10 margin.
· Option 2: Reuse Rel-10 margin

· Margin 1: 3.5dB
· Margin 2: 3dB
· Ericsson, ST-Ericsson
· In FeICIC, CRS-IM receiver is used. The mismatch becomes smaller. On the other hand, more factors will impact on the CRS-IM performance, such as interference level, frequency offset and time offset, and how to implement the CRS-IM is diverse. Reasonable margion left enough space for different implementation and different impairments consideration. Considering two aspects, we prefer to reuse Rel-10 margin as FeICIC margin.
Open issues:
· Margins:

· Margin 1:

· Option 1: 4dB (Huawei, HiSilicon, LGE)
· Option 2: 3.5dB (Intel, CMCC, Qualcomm, ZTE, Ericsson, ST-Ericsson)
· Margin 2:

· 3dB

· Summary of Qin and Qout:

	Company
	Qout (dB)
	Qin (dB)

	Intel
	-8.8
	-5.2

	Huawei
	-7.80
	-4.02

	CMCC
	-9.3
	-4.2

	LGE
	-8.3
	-3.5

	Qualcomm*
	-10.93
	-5.91

	ZTE
	-7.95
	-4.02

	Ericsson, ST-E
	-6.8
	-3

	Span
	4.13
	2.91

	Average
	-8.55
	-4.26


*Qualcomm proposed to use single cell performance for SNR3 and SNR4

· Summary of simulation results for RLM test cases

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

	Intel
	-2.1
	-5.3
	-12.3
	-8.1
	-2.1

	CMCC
	-1.2
	-5.8
	-12.8
	-7.2
	-1.2

	Ericsson, ST-E
	0
	-3.3
	-10.3
	-6
	0

	Huawei, HiSilicon
	-1.1
	-3.8
	-11.8
	-7.1
	-1.1

	Span
	2.1
	2.5
	2.5
	2.1
	2.1

	Average
	-1.1
	-4.55
	-11.8
	-7.1
	-1.1


Be handled in the main meeting and the agreed way forward is:
· Huawei will provide the revised way forward (R4-132955) to capture the agreement.
· Huawei will compile the simulation results for RLM.
2.2.3. Cell identification
Open issues:
· Ericsson had one CR.
Discussion: 

Ericsson presented the CR. QC had concern on that the same patterns are configured in Cell 1 and Cell 2. And Huawei want to agree the way forward on the pattern firstly.

Agreed Way Forward:
· Return the CR in the main session. Ericsson will revise the CR to capture the comments.
2.3. Phase II test cases
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.9.1
	R4-132160
	Discussion
	RRM Test Case Scenarios for FeICIC Phase II Tests
	Ericsson, ST-Ericsson

	6.9.1.2
	R4-132337
	Approval
	Wayforward on Phase II Test Case Lists of FeICIC
	Huawei, HiSilicon


Open issues:
· List of accuracy tests (Phase II);
· Timeline for Phase II tests.

Discussion:
Ericsson pointed out the differences between Ericsson’s version and Huawei’s contribution, including how to define MBSFN ABS test cases and timeline for finalizing the phase II work. LGE want to check the ABS pattern for RSRP and RSRQ test. Huawei commented that for ABS pattern maybe RAN4 can reuse MBSFN and non-MBSFN ABS pattern, and theoffline discussion is needed on the pattern for the PCell.
Agreed Way Forward:
· Huawei and Ericsson will provide the joint the way forward to capture the comments online.
3. UE demodulation/CSI performance
3.1. UE demodulation test cases
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.9.2.2
	R4-132465
	Discussion
	Updated link level simulation results for FeICIC PDSCH demodulation
	CMCC

	6.9.2.2
	R4-132620
	Discussion
	Preliminary link level simulation for different test
	Ericsson, ST Ericsson

	6.9.2.2
	R4-132306
	Discussion
	Remaining issue and alignment simulation results for FeICIC demodulation performance
	Huawei, HiSilicon

	6.9.2
	R4-132141
	Discussion
	On feICIC demodulation and CSI tests
	Renesas Mobile Europe Ltd

	6.9.2.2
	R4-132278
	Discussion
	Discussion on FeICIC PDSCH demodulation test cases
	Intel Corporation

	6.9.2.2
	R4-132442
	Discussion
	Simulation results of demodulation for FeICIC
	LG Electronics

	6.9.2.2
	R4-132443
	Discussion
	Discussion on high SNR in PDSCH
	LG Electronics

	6.9.2.2
	R4-132480
	Discussion
	Simulation results for feICIC PDSCH demodulation
	Fujitsu

	6.9.2.2
	R4-132096
	Discussion
	PDSCH Demodulation Performance of TM2, TM3 and TM6 in Rel-11 FeICIC
	NEC

	6.9.2.2
	R4-132197
	Discussion
	FeICIC demodulation evaluation results and test cases
	Qualcomm Incorporated

	6.9.2.2
	R4-132592
	Discussion
	Further consideration on FeICIC demodulation tests
	ZTE

	6.9.2.2
	R4-132353
	CR
	CR for introduction of FeICIC demodulation performance requirements
	Huawei, HiSilicon, CMCC

	6.9.2.2
	R4-132624
	CR
	Structure of UE demodulation requirements
	Ericsson, ST Ericsson


3.1.1. New test cases
Open issues:
· Introduce TM3 test cases with MBSFN ABS
· Yes: Huawei
· No: Renesas (because MBSFN-ABS test for TM3 PDSCH shall not be introduced, as the targeted UE functionality is already verified by the agreed MBSFN-ABS test for PDCCH.), 
· Introduce high SNR test case

· Whether the high SNR test case should be introduced to verify that CRS-CI will not result in performance loss at high SNR.

· Yes: Qualcomm, Ericsson,

· No: Intel, Huawei, LGE

· Reasons from LGE: -
· Observation 1 : With lower interference level of (3, 1)dB and MCS of 16QAM with coding rate of 1/2, IC gain is lower than 1dB only in range of 10 to 15dB and is not shown in higher range than 15dB.

· Observation 2 : With interference level of (9, 7)dB and MCS of 64QAM with coding rate of 0.39, IC gain  is about 2dB  in range of 10 to 20dB and about 1dB in range of 20 to 25dB.  In higher range than 25dB, there is no gain.

· Observation 3 : With lower interference level of (3, 1)dB and MCS of 64QAM with coding rate of 0.39, IC gain  is about 1dB  in range of 10 to 15dB and about 0dB in range of 15 to 25dB.  In higher range than 25dB, there is negative gain. 
· In addition to these observations, we should do consider that test case of TM3 already cover SNR range of 10 to 15dB. Based on these points, we propose as follows. 

· In case of introduction of the tests, where the test methods may be 

· Option 1: lower the interference levels for both aggressor cells; define the minimum requirements with no CRS-IC. The MCS is the same as TM3 test case.
· Option 2: use R.35 and lower the interference level of the 2nd aggressor cell.
Discussions:
For MBSFN ABS TM3 test cases, the consensus between companies is that the test purpose is to rule out the bad UE which does wrong CRS-IC in MBSFN ABS. And UE vendors (Qualcomm, Renesas) thought that the existing PDCCH/PCFICH MBSFN ABS test had already fulfilled the purpose. So it was agreed that no MBSFN ABS TM3 test will be introduced.

For high SNR test, Qualcomm gave a brief presentation to clarify that the intention for this test is to rule out the bad UE which results in performance loss in the high SNR region. And Qualcomm thought the test is meaningful for the operators. Intel hoped that operators provided input. Renesas thought that RAN4 should not introduce requirements to verify that there is no performance loss, which would lead to too many tests. Verizon and NTT DoCoMo provided the input and thought the test would be useful. So the group reached the consensus that the high SNR test should be introduced.

Regarding the test method for high SNR, Ericsson clarify the rationale behind their proposals, i.e., first point is to use 64QAM to increase serving cell SNR and second point is to lower 2nd aggressor cell according the system simulation results that the 2nd is usually weaker. Qualcomm commented that either approach works. It is better to specify the interference levels.
Agreed Way Forward:
· Not Introduce TM3 test cases with MBSFN ABS;
· Introduce the high SNR test case for FeICIC.
· There are two options for test methods and they will be evaluated further in the next meeting.
· Option 1: lower the interference levels for both aggressor cells (D1/Noc1 = 5, D2/Noc1 = 3); define the minimum requirements with no CRS-IC. The MCS is the same as TM3 test case. The CRS configuration is the same as TM3 test cases.
· Option 2: use R.35 and lower the interference level of the 2nd aggressor cell. (D1/Noc1 = 9dB, D2/Noc1=1dB). The CRS configuration is the same as TM3 test cases.
3.1.2. Remaining issues of test parameters for PDSCH TM2, TM3 and TM6 test
Open issues: 
· CRS configuration for PDSCH TM2
· 1st aggressor cell has colliding CRS, 2nd aggressor cell has non-colliding CRS;
· CRS configuration for PDSCH TM3

· Option 1: 1st aggressor cell has non-colliding CRS, 2nd aggressor cell has colliding CRS (Qualcomm, Huawei);

· Option 2: 1st aggressor cell has colliding CRS, 2nd aggressor cell has non-colliding CRS (LGE);

· MCS for PDSCH TM2 test cases: 

· Ericsson, Intel, ZTE, reuse PDSCH FRC in Rel-10, i.e., QPSK 1/2;

· Qualcomm, Huawei, CMCC, LGE, Fujitsu, NEC: 16QAM 1/2 (R.11 FRC of 16QAM);
· Renesas: 16QAM 1/2 for TM6 and QPSK1/2 for TM2.
· Test Metrics for PDSCH TM2 and TM3:

· 70% relative throughput for all
· CSI reporting modes for TM6 tests

· Define two test cases with PUSCH 3-1 and PUSCH 1-2
· MCS for TM6

· 16QAM 1/2.
Discussion: 

Regarding the CRS colliding configuration, QC commented that using “NC” for TM3 will provide better differentiation between performances with CRS-IC and without CRS-IC. NTT DoCoMo requested to have more time to check the performance differences between “CN” and “NC” and come back on this topic in this meeting.
Regarding MCS for TM2, Ericsson commented that if impairment margin was considered, MCS of QPSK 1/2 may be feasible. Huawei clarified that such MCS would lead to very lower SINR. Ericsson thought that Renesas’s proposal would be a compromise.
Agreed Way Forward:
· CRS configuration for PDSCH TM2

· 1st aggressor cell has colliding CRS, 2nd aggressor cell has non-colliding CRS;

· CRS configuration for PDSCH TM3:
· Option 1: 1st aggressor cell has non-colliding CRS, 2nd aggressor cell has colliding CRS
· Option 2: 1st aggressor cell has colliding CRS, 2nd aggressor cell has non-colliding CRS
· In this meeting companies are invited to further check which option above will be used.
· MCS for PDSCH TM2 test cases: 

· 16QAM 1/2 for TM6 and QPSK1/2 for TM2.
· Test Metrics for PDSCH TM2, TM3 and TM6:

· 70% relative throughput for all
· CSI reporting modes for TM6 tests

· Define one test case with PUSCH 3-1
· Huawei and Ericsson provide the joint CR to capture the agreement for performance part.
3.2. PBCH-IC

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.9.2.2
	R4-132444
	Discussion
	Simulation results of PBCH for FeICIC
	LG Electronics

	6.9.2
	R4-132700
	Discussion
	Complexity analysis for P-BCH IC with different SFN alignment assumptions
	Renesas Mobile Europe Ltd

	6.9.2
	R4-132669
	Discussion
	Considerations on FeICIC PBCH IC Scenarios
	Nokia Siemens Networks

	6.9.2.2
	R4-132199
	Discussion
	PBCH IC for FeICIC
	Qualcomm Incorporated

	6.9.2.2
	R4-132473
	Discussion
	Simulation results for feICIC PBCH demodulation
	Fujitsu

	6.9.2.2
	R4-132306
	Discussion
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Open issues:
· Bandwidth for aggressor cells:

· Option 1: 10MHz for serving cell and aggressor cells (LGE, Fujistu, Qualcomm)
· Option 2: 1.4MHz for serving cell and aggressor cells (Huawei)
· Other options.
· CRS configuration for FeICIC PBCH
· 1st aggressor cell has colliding CRS, 2nd aggressor cell has non-colliding CRS;

· SFN synchronization assumptions:

· Renesas: 

· Observation 1: Due to 40ms periodicity of FDD ABS patterns, network nodes capable of feICIC should be capable of synchronising their transmissions at symbol, subframe, frame and 4x frame periodicities.

· Observation 2: UE implementation is more significantly complicated if the same RV cannot be assumed between aggressor and victim cells.
· Proposal : RAN 4 requirements for P-BCH interference mitigation shall assume the same redundancy version is in use for P-BCH in victim and aggressor cells
· NSN:

· Proposal: Not to stick to SFN synchronization for PBCH IC assumption. And the UE should not assume aligned PBCH consecutive transmissions among Pico and Macro aggressor1 and 2.
Discussions:

Regarding the bandwidth for PBCH, QC commented that with 10MHz the gain of PBCH-IC is better. Renesas commented that not all the band support 1.4MHz, while 10MHz is more common. Ericsson commented that 1.4MHz requirements would be the minimum requirements.
Regarding SFN synchronization issue, Renesas gave a brief presentation on their contribution to consider both network side and UE side. After discussion, NSN provided the two bullets as the compromise.

Agreed Way Forward:
· Bandwidth for aggressor cells:

· Option 1: 10MHz for serving cell and aggressor cells

· Option 2: 1.4MHz for serving cell and aggressor cells
· Further check in the next meeting.

· CRS configuration for FeICIC PBCH

· 1st aggressor cell has colliding CRS, 2nd aggressor cell has non-colliding CRS;
· SFN synchronization assumptions:
· Replace the SFN sync by the assumptions that the same PBCH transmission redundancy version is used for victim cell and aggressor cells in the test configuration of FeICIC PBCH performance requirements.
· The different PBCH transmission redundancy assumption is not precluded in the practical network, although the current UE performance is under the assumption of the same PBCH transmission redundancy verisons.
· The first bullet is agreeable and further check the second bullet is needed in this meeting.

· NSN will provide the way forward to capture the agreements after offline check.

3.3. CSI test cases
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.9.2.2
	R4-132622
	Discussion
	Preliminary link level simulation results for CSI test
	Ericsson, ST Ericsson

	6.9.2.3
	R4-132308
	Discussion
	FeICIC CSI tests
	Huawei, HiSilicon

	6.9.2.3
	R4-132198
	Discussion
	FeICIC CSI evaluation results and test cases
	Qualcomm Incorporated

	6.9.2.3
	R4-132097
	Discussion
	CQI Definition Test Results for Rel 11 FeICIC
	NEC

	6.9.2.3
	R4-132279
	Discussion
	Link level simulation and discussion on FeICIC CSI tests
	Intel Corporation

	6.9.2.3
	R4-132445
	Discussion
	Discussion on CQI test for FeICIC
	LG Electronics

	6.9.2
	R4-132141
	Discussion
	On feICIC demodulation and CSI tests
	Renesas Mobile Europe Ltd

	6.9.2.3
	R4-132355
	CR
	CR for introduction of FeICIC CSI reporting requirements
	Huawei, HiSilicon, CMCC


3.3.1. CQI definition test
Open issues:
· Test method of CQI definition test
· Test 1: verify BLER in ABS with operating Es/Noc1, e.g., [5~9]dB, D1/Noc1 = 12dB, and D2/Noc2 = 10dB;
· Test 2: verify BLER in both ABS and non-ABS with higher Es/Noc1, e.g., [11~16dB], D1/Noc1 = 12dB, and D2/Noc2 = 10dB
· Option 1: for non-ABS use median CQI +/-1
· Option 2: for non-ABS use median CQI +2 and median CQI -1.
· Introduce difference CQI (Intel)
Discussions:

Regarding the delta CQI test metric proposal, Intel clarified that the reason is due to the advanced receiver. Fujitsu clarified the description on the delta CQI. Ericsson commented that it would be pre-mature to make decision and wanted to get more simulation results from the group.
Agreed Way Forward:
· Test method of CQI definition test
· Test 1: verify BLER in ABS with lower operating Es/Noc1, e.g., [5~9]dB, D1/Noc1 = 12dB, and D2/Noc2 = 10dB;
· Test 2: verify BLER in both ABS and non-ABS with higher Es/Noc1, e.g., [11~16dB], D1/Noc1 = 12dB, and D2/Noc2 = 10dB
· Option 1: for non-ABS use median CQI +/-1

· Option 2: for non-ABS use median CQI +2 and median CQI -1.

· Option 3: Introduce delta CQI between reported median CQI in non-ABS and in ABS, and not to test BLER in non-ABS.
· Other options are not precluded.

· Companies are encouraged to provide the simulation results for the above options.
3.3.2. CQI fading test
Open issues:
· Propagation conditions and channel matrix

· Option 1: Follow Rel-8 two-tap channel model, but the parameters are FFS.
· Option 2: use two-tap channel model for serving cell, EVA5 for the aggressor cells
· Antenna configuration

· Option 1: 1×2;

· Option 2: 2×2;
· SNR-s for the test

· Use different SNR test points (Intel)

Agreed Way Forward:
· Propagation conditions and channel matrix

· Option 1: Follow Rel-8 two-tap channel model, but the parameters are FFS with 2x2 antenna configuration.
· Serving cell: Td=0.45us, a=1, fd=+5Hz
· Aggressor 1: Td=0.7us, a=0.8, fd=-5Hz
· Aggressor 2: Td=0.8us, a=0.7, fd=+3Hz
· Option 2: use two-tap channel model for serving cell, EVA5 for the aggressor cells
· Other options are not precluded.
· Antenna configuration

· Option 1: 1×2;

· Option 2: 2×2;
3.3.3. RI test
Open issues:
· Test methods:

· Option 1: Introduce Test-1, Test-2 and Test-3 as those in Rel-8;

· Option 2: Introduce Test-1 and Test-2; (Renesas, because for Release-11 feICIC, it hardly makes sense to adopt the RI Test-3 as specified for Release-8, as there is a known issue with the test. On the other hand, the modified version of the test in Release-11 is very much similar to the RI Test-2. Adopting either version of RI Test-3 for feICIC is difficult to motivate, as the feICIC RI tests should focus on verifying that the UE rank estimation is limited within the configured CSI subframe set. Furthermore, the same UE would have to undergo all three RI test in non-feICIC context.)
· Test metrics :

· Test 1: Gamma 1 or Gamma 2

· Test 2: Gamma 1

· Test 3: Gamma 1
Discussions:

Renesas commented that Test-1 and Test -2 would be sufficient to rule out bad UE which performs rank estimation not within the CSI restrict subframe set.
Agreed Way Forward:
· Test methods:

· Introduce Test-1, Test-2

· Whether to introduce Test-3 is FFS.
· QC volunteers to provide the way forward to capture the agreement on CSI and the detailed simulation parameters.
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