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1. eICIC RRM remaining issues
1.1. RRM ABS configurations (minutes)
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.2.1
	R4-124109
	CR
	Alignment for ABS configurations in RRM Tests R10
	Huawei, HiSilicon

	5.2.1
	R4-124111
	CR
	Alignment for ABS configurations in RRM Tests R11
	Huawei, HiSilicon

	5.2.1
	R4-124574
	CR
	ABS signal transmission configuration for RRM tests
	Ericsson, ST-Ericsson, Anritsu

	5.2.1
	R4-124580
	CR
	ABS signal transmission configuration for RRM tests
	Ericsson, ST-Ericsson, Anritsu


Open issues:
· Can we agree with Ericsson’s proposal or Huawei’s proposal?
Agreed Way forward:
· No agreement.
2. eICIC demodulation remaining issues
2.1. Demodulation requirements under MBSFN ABS configuration
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.2.2
	R4-123847
	Discussion
	Simulation results for MBSFN-ABS demodulation
	ZTE Corporation

	5.2.2
	R4-123779
	Discussion
	Simulation results for MBSFN-ABS demodulation
	Huawei, HiSilicon

	5.2.2
	R4-124136
	Discussion
	Simulation Results with impairment margin for eICIC demodulation performance under MBSFN ABS in FDD
	LG Electronics

	5.2.2
	R4-124183
	Discussion
	Simulation results for eICIC PDSCH demodulation requirement under MBSFN ABS
	Fujitsu

	5.2.2
	R4-124470
	Discussion
	SNR setting for eICIC demodulation under MBSFN ABS configuration
	Ericsson, ST-Ericsson

	5.2.2
	R4-124631
	Discussion
	Alignment and impairment results for eICIC demodulation tests with colliding RS on MBSFN ABS
	Intel Corporation

	5.2.2
	R4-123780
	CR
	Target SNR setting for eICIC MBSFN-ABS demodulation requirements (Rel-10)
	Huawei, HiSilicon

	5.2.2
	R4-123781
	CR
	Target SNR setting for eICIC MBSFN-ABS demodulation requirements (Rel-10)
	Huawei, HiSilicon

	5.2.2
	R4-123848
	CR
	Clarification on PDSCH test setup under MBSFN ABS
	ZTE Corporation

	5.2.2
	R4-123849
	CR
	Clarification on PDSCH test setup under MBSFN ABS
	ZTE Corporation

	5.2.2
	R4-123771
	CR
	ABS pattern setup for MBSFN ABS test (resubmission of R4-63AH-0204 for Rel-10)
	Huawei, HiSilicon

	5.2.2
	R4-123772
	CR
	ABS pattern setup for MBSFN ABS test (resubmission of R4-63AH-0204 for Rel-11)
	Huawei, HiSilicon


2.1.1. Simulation results and target SNR
Open issues:
· The simulation results are summarized in “Summary_results_eICIC_MBSFN_ABS_ver3_LG.xls”.
· Can we agree that the simulation results are aligned?

· Can we use Huawei’s CR to capture the agreement?
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Agreed Way forward:
· Renesas will provide the simulation results in this meeting or in the future meeting. After capturing Renesas’s results, the CR will be provided to capture the target SNRs.
2.2. CQI definition test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.2.2.1
	R4-123775
	Discussion
	Remaining issues on eICIC CQI definition test
	Huawei, HiSilicon

	5.2.2.1
	R4-124205
	Discussion
	CQI Feedback Simulation Results for Rel-10 eICIC
	NEC

	5.2.2.1
	R4-124466
	Discussion
	Parameters setup for CQI test and RI test in eICIC
	Ericsson, ST-Ericsson

	5.2.2.1
	R4-123776
	CR
	Transmission of CQI feedback and other corrections (Rel-10)
	Huawei, HiSilicon

	5.2.2.1
	R4-123777
	CR
	Transmission of CQI feedback and other corrections (Rel-11)
	Huawei, HiSilicon

	5.2.2.1
	R4-123773
	CR
	CR on eICIC CQI definition test (resubmission of R4-63AH-0205 for Rel-10)
	Huawei, HiSilicon

	5.2.2.1
	R4-123774
	CR
	CR on eICIC CQI definition test (resubmission of R4-63AH-0205 for Rel-11)
	Huawei, HiSilicon


Previous agreement in the last meeting:

· Interference setting for Test 2
· EI/Noc1 = -12 dB, Noc2/Noc1 = 0 dB, Noc3/Noc2 = 0 dB for Test2
· Requirements of delta-CQI and BLER
· (CQI values
· 0~1 CQI classes for Test 2
· 2~5 CQI classes for Test 1 and remove the [ ] for it
· SNR setting
· Test SNR points:
· The same Es/Noc2 for both Test 1 and Test2;

· ES/Noc2 = [4 dB/5dB] for both Test 1 and Test 2;
· FFS: ES/Noc2  = [13 dB/14 dB] for Test1
· CQI feedback configuration
· 5ms periodicity for eICIC CQI test;

· For FDD, cqi-pmi-ConfigurationIndex is set to [6] for ABS subframe and [5] for non-ABS subframe;
· For TDD, cqi-pmi-ConfigurationIndex is set to [3] for ABS subframe and [4] for non-ABS subframe;
· FFS: 
· Option 1: Use PUSCH instead of PUCCH when CQI report colliding HARQ-ACK
· Option 2: Only use PUSCH for CQI feedback transmission, if PDCCH from the victim serving cell can be guaranteed to have ABS protection from the interfering cell.
Proposals:
· NEC (R4-124205)
Observation 1: For test 1, we observe that for SNR higher than 10 dB, a Rel 8/9 receiver is capable of meeting the non-ABS BLER requirements in only one of the SNR values in the odd/even SNR pair.

Observation 2: The CQI class difference or in other words delta CQI is in the range 4-5 for test 1.

Observation 3: For test 2, a Rel 8/9 receiver is capable of meeting the non-ABS BLER requirements in any range of the SNR values.

Observation 4: The CQI class difference or in other words delta CQI equals to 0 for test 2.

Proposal 1: Our preference for higher SNR points for BLER measurement in non-ABS is 9/10 dB for test 1.
· Ericsson, ST-Ericsson (R4-124466)
Proposal 1: In FDD, Using Npd = 10 as the CQI feedback periodicity. 

Proposal 2: In FDD, Using PUCCH 2 only as the physical channel for CQI transmission and the corresponding parameters are given in Table2. 

Proposal 3: In FDD, Using 1/8 ABS pattern for RI test
Proposal 4: In FDD, Using PUCCH 2 only as the physical channel for CQI/RI transmission and the corresponding parameters are given in Table2. 

Proposal 5: In TDD, Using parameters given in Table3 as the CQI report parameters in eICIC CQI test.
Proposal 6: In TDD, The parameters given in Table5 are set as the RI report parameters.
· Huawei, HiSilicon (R4-123775)
Proposal 1: It is propose to use option 1 to handle the collision between CQI feedback and HARQ-ACK.
Proposal 2: It is proposed to introduce [ES/Noc2 = 13 dB/14] dB only for the same interference setting as Test 1.
Observation: PDCCH demodulation error in non-ABS will not impact CQI test.
Open issues:
· SNR settings (High SNR test points):

· Option 1: ES/Noc2  = [13 dB/14 dB] for Test1;
· Option 2: ES/Noc2  = [13 dB/14 dB] for both Test1 and Test2;

· Option3: remove the high SNR test points.
· CQI feedback configuration (to solve the collision issue between CQI and ACK/NACK)
· Option 1: Use PUSCH instead of PUCCH when CQI report colliding HARQ-ACK
· Option 2: Only use PUSCH for CQI feedback transmission, if PDCCH from the victim serving cell can be guaranteed to have ABS protection from the interfering cell.
· Option 3: change the periodicity from 5ms to 10ms.
· Discuss the Huawei’s CRs.
Agreed Way forward:
· SNR settings (High SNR test point)
· Option3: remove the high SNR test points.
· CQI feedback configuration (to solve the collision issue between CQI and ACK/NACK)

· Option 1: Use PUSCH instead of PUCCH when CQI report colliding HARQ-ACK
· Joint CR will provided by Huawei, Ericsson, Qualcomm.
2.3. Framework of eICIC RI testing
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	5.2.2.2
	R4-123846
	Discussion
	Discussion on eICIC RI tests
	ZTE Corporation

	5.2.2.2
	R4-123778
	Discussion
	Discussion on the eICIC RI test feasibility
	Huawei, HiSilicon

	5.2.2.2
	R4-123972
	Discussion
	RI reporting simulation results for non-MBSFN ABS in eICIC
	Qualcomm Incorporated

	5.2.2.2
	R4-124277
	Discussion
	Evaluation of the feasibility of RI testing for Rel-10 eICIC
	Renesas Mobile Europe Ltd

	5.2.2.2
	R4-124343
	Discussion
	Simulation results for eICIC RI reporting test
	Fujitsu

	5.2.2.2
	R4-124451
	Discussion
	Discussion on RI test in eICIC
	Ericsson, ST-Ericsson

	5.2.2.1
	R4-124466
	Discussion
	Parameters setup for CQI test and RI test in eICIC
	Ericsson, ST-Ericsson

	5.2.2.2
	R4-124505
	Discussion
	Simulation results for eICIC RI test
	CMCC

	5.2.2.2
	R4-124632
	Discussion
	Evaluation of the test framework for RI reporting in eICIC
	Intel Corporation


Previous agreement in the last meeting:

· Tentative simulation framework for evaluation of the RI testing feasibility

· Option 2: Use Rel-8/9/10 RI Test 1 and Test 2 as a start point to investigate its feasibility by evaluating the effect of CQI mismatch on the relative throughput gain and BLER; 
· Provide the gamma value and BLER curves
· if the problem is identified, we can use other methodologies, and interested companies can provide the alternative methods
· FFS: Test 3 is not precluded

· Interference settings

· ES,I/Noc1 = 10 dB and Noc2/Noc1 = 4 dB
· Receiver:

· The requirements should be receiver-agnostic;

· Baseline receiver should be used for the simulation and the requirement
…
Proposals:
· ZTE (R4-123846)

Observation 1: The BLER for CQI reporting is between 0 and 15% when either rank-1 or rank-2 is transmitted. So RI reporting is not masked by CQI reporting.

Observation 2: The ratio of the throughput of follow RI and fixed RI is always more than 1 in SNR [0~20] dB for both fixed RI=1 and fixed RI=2.The reported RI matches the rank of the channel.

Proposal 1: Re-used Rel-8/9 methodology and criterion for eICIC RI tests on ABS.

Proposal 2: The test point may be set to 2dB for Test 1 and 20 dB for Test 2 on ABS.

Proposal 3: Test RI reporting for non-ABS in eICIC.
· Huawei, HiSilicon (R4-123778)

Proposal 1: Configure CQI and RI reporting in subframe #4 and #9 separately to avoid using piggyback in RI test.
Proposal 2: Reuse Rel-8/Rel-9 test metric for Test 1 and Test 2 and use gamma1 as test metric for Test 3, and reuse Rel-8/Rel-9’s test points for eICIC RI tests.
· Qualcomm (R4-123972)

Proposal 1: The existing Rel-8/9 RI testing framework should be reused and test cases for low antenna correlation at low and high SNR should be introduced.

Proposal 2: Reusing the SNR = Es/Noc2 test points from Rel-8/9 [0] dB and [20] dB should be considered.
· Renesas (R4-124277)

Proposal: Use the same test points and metrics as for Rel-8/9 rank adaptation tests:
Test 1: SNR=0dB and requirement on 2;
Test 2: SNR=20dB and requirement on 1.
· Fujitsu (R4-124343)

Observation 1: eICIC RI reporting test in low correlation condition seems feasible under the interference level with EI/NOC1 = 10dB and EI/NOC2 = 6dB if the same test metric, requirements and test points as those for Rel-8 are used.
Observation 2: 1 and 2 with 4 HARQ transmissions meet the same requirements as those for Rel-8.
· CMCC (R4-124505)

Proposal 1: Interference setting of Es/Noc1=10 dB and Es/Noc2=6 dB could be used for RI test since the BLER extent of CQI mismatch could be considered acceptable.
Proposal 2: In order to make the RI test more robust against inaccurate CQI reports, HARQ retransmission should be considered in the RI test case.
· Intel Corporation (R4-124632)

Proposal 1: Test 2 is introduced for RI reporting test in eICIC. Test 1 is not suggested to be introduced.
Proposal 2: Test 3 is not suggested to be introduced.
Open issues:
· Framework (based on Rel-8/9 and use gamma1 and gamma2 ):

· Test 2 at 20dB, i.e., gamma1;

· Test 1 at 0dB, i.e., gamma2: 
· Option 1: drop Test 1 for eICIC RI testing;

· Option 2: find solutions to stabilize the test
· Open retransmission, i.e., 4-HARQ;

· Use CQI biasing, CQI +/- 1.
· Test 3 at 20dB, i.e., gamma1
· Reporting mode, periodicity and offset for CQI and RI
· For RI testing, only consider handling the collision for ABS subset;
· Reporting mode: PUCCH 1-1;
· ABS pattern for RI testing (the output from offline discussion, and thank Ericssson’s contribution)
· FDD:
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· TDD:
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Agreed Way forward:
· Framework (based on Rel-8/9 and use gamma1 and gamma2 ):

· Test 2 at high SNR, i.e., gamma1. The SNR value is TBD. And check whether HARQ retransmission is needed.
· Test 1 at low SNR: FFS
· Have offline discussion in this meeting and provide the solution options in this meeting.
· Not introduce Test 3 for eICIC RI testing.
· Reporting mode, periodicity and offset for CQI and RI, and ABS pattern for RI testing

· FDD:
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· TDD:
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Qualcomm provide the CR to capture the agreement on RI testing.
3. System simulation and interference modelling
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.23.1
	R4-123855
	Discussion
	Additional interference analysis for FeICIC
	ZTE Corporation

	6.23.1
	R4-123973
	Discussion
	Additional system level analysis for FeICIC core requirements
	Qualcomm Incorporated

	6.23.1
	R4-124130
	Approval
	System level simulation results for FeICIC
	Samsung

	6.23.1
	R4-124145
	Discussion
	Interference conditions of FeICIC based on system simulation results
	LG Electronics

	6.23.1
	R4-124112
	Discussion
	System level simulations for FeICIC with 9 dB CRE
	Huawei, HiSilicon

	6.23.1
	R4-124290
	Discussion
	Further considerations on interference conditions for feICIC
	Renesas Mobile Europe Ltd

	6.23.1
	R4-124377 (revised to R4-124784)
	Approval
	Input to FeICIC UE Interference Cancellation Assumptions
	Nokia Siemens Networks, Nokia Corporation

	6.23.1
	R4-124379
	Approval
	Comparison on Two Methods to Generate Es/Noc for Cell Detection
	Nokia Siemens Networks, Nokia Corporation

	6.23.1
	R4-124586 (revised to R4-124792)
	Discussion
	System simulation results for FeICIC
	Ericsson, ST-Ericsson

	6.23.1
	R4-124626
	Discussion
	On cell detection interference conditions for FeICIC
	Intel Corporation

	6.23.3
	R4-123982
	Discussion
	Cell Detection performance for FeICIC
	Qualcomm Incorporated

	6.23.3
	R4-124208
	Approval
	On CRS interference handling for RRM and demodulation performance testing
	NEC

	6.23.3
	R4-124520
	Discussion
	Cell detection for feICIC
	Renesas Mobile Europe Ltd.

	6.23
	R4-123985
	Approval
	Way forward on FeICIC interfering condition
	Qualcomm Incorporated, NTT DoCoMo, LG Electronics, ZTE

	6.23
	R4-124599
	Approval
	Way Forward on FeICIC
	Ericsson, ST-Ericsson


Previous agreement on System level simulations:
· WF: working assumption [-4] dB, not preclude -2 dB (ES/Noc3)

3.1. Summary of system simulation results
Proposed methods (in RAN4 #63 UE-performance ad hoc):
· Option 1: Renesas (R4-63AH-0004);
· Option 2: Ericsson and ST-Ericsson (R4-63AH-0177);

· Option 3: Qualcomm (R4-63AH-0015)

Summary of methodology and proposals
	Company
	Deployment Scenario
	ISD
	Transmission Power
	Criterion to select UE of interest
	Side conditions (dB)

	
	
	
	
	
	ES/IoT
	N
	ES/Noc
	EI,1/Noc
	EI,2/Noc

	ZTE
	#1(4)
	?
	24dBm
	· Selecting ES/IoT : 5% of pico UEs;

· Noc : use Noc3;
· Get ES/Noc: target at -4dB;
· Get EI,1/Noc and EI,2/Noc: based on the joint distribution, select the median values;
	-11.0
	2
	-8.2
	4.6
	0.4

	
	
	
	30dBm
	· 
	-10.5
	
	-8.0
	4.0
	0.1

	
	4b(4)
	?
	24dBm
	· 
	-10.0
	
	-6.8
	3.9
	-2.8

	
	
	
	30dBm
	· 
	-9.4
	
	-6.4
	2.8
	-3.0

	Qualcomm
(R4-63AH-0015)
	1(4)
	--
	24dBm
	· Selecting ES/IoT : 5% of pico UEs;

· Noc : Noc = IoT–EI,1–EI,2;
· Get EI,1/Noc: conditional avg level of the strongest interfering cell;

· Get EI,2/Noc: based on 20%-ile of the EI,1/EI,2 CDF, i.e., 3dB difference;
· Get ES/Noc: based on the above EI,1/Noc and EI,2/Noc and 9dB CRE bias.
	-11.5
	2
	-4
	5
	2

	Samsung
	4b(4)
	500
	30dBm
	· Selecting ES/IoT : 5% of pico UEs;

· Noc : include noise and intf exp. 1st and 2nd intf;
· Get ES/Noc: avg and median of UE of interest;
· Get EI,1/Noc: avg and median of UE of interest;

· Get EI,2/Noc: avg and median of UE of interest;
	-9.4
	1
	0.5 (a)
-1.4(m)
	8.1(a)
6.6(m)
	-1.3(a)
-2.3(m)

	LGE
	4b(4)
	500
	24dBm
	· Selecting ES/IoT : 5% of pico UEs; worst case, so propose -11.4dB, i.e., scenario #1(4);

· Noc : include noise and intf exp. 1st and 2nd intf;
· Get ES/Noc: target at -4dB;
· Get EI,1/Noc: avg and median of UE of interest;

· Get EI,2/Noc: avg and median of UE of interest;

(Note: 1st and 2nd intf is higher than serving cell power, so propose to model two interferers)
	-10
	2
	--
	--
	--

	
	1(4)
	
	
	
	-11.4
	
	-4
	4.5
	2

	Huawei
	1(4)
	500
	24dBm
	· Selecting ES/IoT : 5% of pico UEs;

· Get ES/Noc: target at -4dB;
· Get EI,1/Noc: run simulation for all the possible cases, find the corresponding avg 1st intf level approaching 4dB;

· Get EI,2/Noc: based on 20%-ile of the EI,1/EI,2 CDF, i.e., 2dB difference;
	-11
	2
	-4
	4
	2

	Renesas
	4b(4)
	500
	?
	· Selecting ES/IoT : [5-15]% of pico UEs;

· Noc : use Noc3;
· Get ES/Noc: median value of -3.3dB, 5%-ile value of -6.4dB;
· Get EI,1/Noc and EI,2/Noc: based on the joint distribution, select the median values;
	-10
	1
	-4
	3.4 (5)
	-1.0 (-∞)

	
	
	
	
	· 
	
	
	-6.4
	-1.12
	-2.86

	NNSN (Note1)
	4b(4)
	500
	24dBm
	· Selecting ES/IoT : 5% of pico UEs;

· Noc : the interference from all other cells except the serving cell and the three strongest macros;
· Get ES/Noc: for Option1 the 5%-ile conditioned value; for Option 3 the median value;
· Get three EI/Noc values: for Option 1 the median value conditioned on obtained ES/Noc; for Option 3, the median
	Option1
	-10.1
	2
	-6.1
	-0.5
	-2.3

	
	
	
	
	· 
	Option3
	
	2
	-3.3
	4.4
	0.1

	
	
	
	30dBm
	· 
	Option1
	-9.3
	2
	-5.3
	-0.7
	-2.7

	
	
	
	
	· 
	Option3
	
	2
	-3.2
	4.7
	-1.1

	Ericsson, ST-Ericsson
	1(4)/4b(4)
	500
	?
	· Selecting ES/IoT : 5% of pico UEs;

· Noc : the interference from all other cells except the serving cell and the three strongest macros;
· Get ES/Noc: target at -4dB;
· Get EI,1/Noc: observe values at 50% and 90%-ile;

· Get EI,2/Noc: observe value at 90%;
Note 1: With N=1, SNR0=-4 dB gives always SINR>-10.2 dB and SINR>-9.5 dB in 90% of all pico CRE UEs.

Note 2: With N=2:

· SNR0 =-4 dB (+/-0.2 dB) occurs for <0.32% of all UEs,
· SNR0=-4 dB and SINR<-10 dB occurs for <0.05% of all UEs.
	-10.2
	1
	-4
	<4
	--

	
	
	
	?
	
	
	2
	-4
	<4
	<0

	Intel
	4b(4)
	500
	24dBm
	Besides 9dB CRE, an additional 1.0dB handover margin is used. The second dominant interference is always stronger than the serving pico signal.

· Selecting ES/IoT : 5% of pico UEs;

· Noc : include noise and intf exp. 1st and 2nd intf;
· Get ES/Noc: 5%-ile conditioned on selected ES/IoT;
· Get EI,1/Noc and EI,2/Noc: based on the marginal  distribution, select the median values;
	-10
	2
	-5.6
	--
	--

	
	1(4)
	
	
	
	-11.3
	
	-7.5
	0.0
	-2.5

	NEC (Note 2
	--
	--
	--
	--
	--
	2(1)
	--
	---
	--

	Note 1: for Nokia Siemens network and Nokia corporation, Option 1 represents method 1 and Option 3 for method 2 in the contribution. And it is stated in the contribution that by using method-1 the set of values do not well represent the interference levels of the UEs in extended CRE range.
Note 2: for RRM and control channel demodulation, 2 is suggested; for RLM and CSI, 1 is suggested


· ES/IoT: 
· Configuration #4b(4) & 30dBm: -9.5~-9dB -- Samsung;
· Configuration #4b(4) & 24dBm: -10.2~-10dB –Renesas, Ericsson, ST-Ericsson, NNSN;
· Configuration #1(4) & 30dBm: -10.5 – ZTE;
· Configuration #1(4) & 24dBm: -11.5 ~ -11dB – Qualcomm (R4-63AH-0015), ZTE, LGE, Huawei, HiSilicon, Intel
· ES/Noc
· -4dB: ZTE, Qualcomm, LGE, Huawei, HiSilicon, Renesas, Ericsson, ST-Ericsson, 
· 0.5/-1.4dB: Samsung;

· -6.4dB: Renesas;

· -5.6/-7.5: Intel
· N and EI,1/Noc:
· N = 2 & EI,1/Noc >= 4dB: ZTE, Qualcomm, LGE, Huawei, HiSilicon, NNSN, Intel, NEC;

· N = 2 & EI,1/Noc < 4dB: Ericsson, ST-Ericsson, Renesas;
· N = 2 & EI,1/Noc = 0.0dB (ES/Noc = -7.5dB): Intel;
· N = 1 & EI,1/Noc > 6.6dB (ES/Noc > -1.4dB) : Samsung;
· N = 1 & EI,1/Noc = 5dB (ES/Noc = -4dB) : Renesas;
· N = 1 & EI,1/Noc < 4 dB (ES/Noc = -4dB) : Ericsson, ST-Ericsson.
Some observation:

If ES/Noc3 is agreed to be -4dB, then based on Renesas contribution of R4-124290 it can be derived that
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The figure is shown below. Then the key issue actually is to determine ES/IoT value for the side condition. Since the first interference is stronger than the second one, the part below the green line is feasible. The drawback of this figure is that we do not know the percentile of UE within a certain SNR range.
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Suggested Procedure:

· Step 1: decide the deployment configuration and transmitted power which corresponds to ES/IoT (Can we agree on the worse case?)
· Step 2: decide ES/Noc, whether we can confirm -4dB which was agreed in the last meeting with a square bracket;

· Step 3: decide the value of the strongest interference level, i.e., EI,1/Noc;

· Step 4: calculate the second strongest EI,2/Noc;
· Step 5: decide N. 

(Note: if 2nd interfering cell SNR approaches –inf, then it means that N=1)

Discussion:

The group can agree with this procedure with the note.
3.2. Number of modelled interfering cells and side conditions (interference levels)
Open issues:
· The deployment configuration and ES/IoT:

· Option 1: Configuration #4b(4) & 24dBm and ES/IoT = -10.2~-10dB –Renesas, Ericsson, ST-Ericsson, NNSN;
· Option 2: Configuration #1(4) & 24dBm and ES/IoT = -11.5 ~ -11dB-- Qualcomm (R4-63AH-0015), ZTE, LGE, Huawei, HiSilicon, Intel
· The target SNR for serving Pico cell for both cell identification and RLM/RRM:

· ES/Noc3 = -4dB 

· ES/Noc3 = other values

· The first interference levels EI,1/Noc3 for both cell identification and RLM/RRM:

· >= 4dB;
· < 4 dB;
· 4dB;

· Other options.

· The second interference levels EI,1/Noc3 for both cell identification and RLM/RRM: 

· 2dB;
· Other options.

· The number of explicitly modelled interfering cells (N):

· N = 1;

· N = 2; 

Discussion:
· Confirm the companies’ position on the number of modelled interfering cells for cell identification:

· N = 2: ZTE, Qualcomm, LGE, Huawei, HiSilcon, NNSN, Intel, NEC, Alcatel-Lucent, NTT DoCoMo, Verizon, CMCC
· N = 1: Samsung, Renesas, Ericsson, ST-Ericsson
Ericsson: for N=2, there is too weak 2nd interfering cell. Need the link level simulation.
Intel: 2nd interfering cell is non-trivial 5dB larger than the serving cell (Es/Noc = -7.5), and should be taken into account.

Samsung: N=? depends on which deployment configuration is used.
NSN: if the 2nd interfering cell is stronger than serving cell, we need to model two interfering cells.
· The deployment configuration and ES/IoT:

· Configuration #4b(4) & 24dBm and ES/IoT = -10.2~-10dB –Renesas, Ericsson, ST-Ericsson, Samsung
· Configuration #1(4) & 24dBm and ES/IoT = -11.5 ~ -11dB-- Qualcomm (R4-63AH-0015), ZTE, LGE, Huawei, HiSilicon, Intel, NNSN, NTT DoCoMo, Verizon, CMCC
· CRE issue:
Qualcomm: should consider handover margin. Should cover the worst case.
Renesas: RAN1 never consider handover margin
Ericsson: 9CRE is the maximal according to RAN1.

Qualcomm: 

Verizon: Consider 9dB CRE handover case for cell search issue.
Agreed Way forward:
· The target SNR for serving Pico cell for both cell identification and RLM/RRM:

· ES/Noc3 = -4dB

3.3. Other issue
Proposal:
· Ericsson, ST-Ericsson (R4-124586): 
Proposal 3: For RRM/RLM requirements, consider the first aggressor cell with CRS colliding with CRS of the measured cell.
Open issues:
· Consider the first aggressor cell with CRS colliding with CRS of the measured cell.
Agreed Way forward:
· No agreement
3.4. Way forward

Discussions: 

There are two way forward documents (R4-123985 and R4-124599), which one should be the baseline?
Agreed Way forward:

4. PBCH-IC

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.23.2
	R4-123853
	Discussion
	On PBCH IC capability for FeICIC
	ZTE Corporation

	6.23.2
	R4-123975
	Discussion
	PBCH IC simulation results and feasibility
	Qualcomm Incorporated

	6.23.2
	R4-124138
	Discussion
	Discussion on simulation Results and feasibility of PBCH IC in Rel-11 feICIC
	LG Electronics

	6.23.2
	R4-123782
	Discussion
	FeICIC reference receiver and demodulation testing
	Huawei, HiSilicon

	6.23.2
	R4-123783
	Discussion
	Evaluation of PBCH-IC feasibility
	Huawei, HiSilicon

	6.23.2
	R4-124207
	Approval
	On CRS Interference Cancellation receiver in Rel-11 FeICIC
	NEC

	6.23.2
	R4-124455
	Discussion
	PBCH performance for feICIC considering interference cancellation
	Ericsson, ST-Ericsson

	6.23.2
	R4-124460
	Discussion
	Complexity and link level performance analysis for feICIC CRS-IC receiver
	Ericsson, ST-Ericsson

	6.23.2
	R4-124507
	Discussion
	Performance evaluation of PBCH interference cancellation for feICIC
	Renesas Mobile Europe Ltd.

	6.23.2
	R4-124510
	Discussion
	Considerations on PBCH cancellation for R11 FeICIC
	CMCC

	6.23.2
	R4-124716
	Discussion
	Some further views on feICIC PBCH IC capability
	ZTE Corporation

	6.23.3
	R4-124629
	Discussion
	On PBCH and PSS/SSS Detection for FeICIC
	Intel Corporation

	6.23.2
	R4-123784
	LS out
	Response LS on MIB detection in FeICIC
	Huawei, HiSilicon, Qualcomm Incorporated

	6.23.2
	R4-123977
	LS out
	Draft Response LS on MIB detection in FeICIC
	Qualcomm Incorporated

	6.23.2
	R4-124139
	LS out
	Response LS on MIB detection in FeICIC
	LG Electronics

	6.23.2
	R4-124498
	LS out
	Response LS on MIB detection in FeICIC
	Ericsson, ST Ericsson

	6.23.2
	R4-124521
	LS out
	Draft Response LS on MIB detection in feICIC
	Renesas Mobile Europe Ltd.


Previous agreement on PBCH -IC:

· Draft WF on feasibility criteria and simulation assumptions to align results and performance metric;
· Aim to send LS to RAN1 in August based on simulation results;
· Agreed working assumptions for criterion for feasibility of PBCH-IC

· Two criteria should be used for deciding on the feasibility of PBCH-IC;

· SNR for 1% BLER PBCH decoding with IC falls within a typical operating range (to be defined);

· Gain in dB of PBCH-IC compared with no IC at 1% BLER.
Proposals: 

· Huawei, HiSilicon (R4-123783):

Proposal 1: PBCH IC could efficiently cancel the PBCH interference and PBCH IC is feasible.

If the group can reach the consensus on the ‘feasibility’ of PBCH IC, we suggest the following actions in RAN4:

· Step 1: Reply LS to RAN1to tell RAN1 that PBCH IC is feasible and RAN4 will define the requirements to gaurantee that UE can have PBCH interference cancellation capability;

· Step 2: Start discussion on the requirements for PBCH IC under FeICIC in RAN4.

· ZTE (R4-123853)

Proposals 1: PBCH IC capability should not be mandated and eNB signalling is needed to help the detection of PBCH for Rel-11 FeICIC.
· Qualcomm (R4-123975)

Observation 1: Without PBCH IC, the PBCH decoding performance is seriously compromised.

Observation 2: With PBCH IC, the required SNR for achieving 1% PBCH BLER ranges -5.2 ~ -4.3 dB.

Observation 3: PBCH IC brings a large gain, ranging 2.9 dB (for a single 3dB interferer) ~ 6.2 dB (for two interferers each with 6dB and 3dB) for the simulated interferer levels.

Observation 4: The performance difference between ‘no interferer’ and PBCH IC is small, ranging 1.0 ~ 1.9 dB, which means that PBCH IC works extremely well for eliminating the impact of dominant aggressors.

Observation 5: The performance under one colliding and on non-colliding CRS aggressors is slightly worse than the performance under two non-colliding CRS aggressors. 

Proposal 1: PBCH IC is feasible, and RAN4 defines PBCH demodulation requirement based on PBCH IC receiver to ensure that FeICIC UEs have PBCH IC capability.

· LGE (R4-124138)

Proposal 1 : For evaluation of feasibility of PBCH-IC, we should consider implementation complexity of UE in addition to gain of PBCH-IC.
Proposal 2 : We cannot assume that feICIC capable UE should always have PBCH IC capability.
· Ericsson (R4-124455)

Observations: PBCH interference cancellation is feasible and significantly improves the performance under 9dB handover bias, so PBCH demodulation is feasible for FeICIC.
· Renesas (R4-124507)

Observation 1: For the ETU30 channel, 1-Cell PBCH cancellation provides gain.
Observation 2: For the ETU30 channel, the incremental gain from 2-cell PBCH IC is not required to meet 1% BLER @ -4 dB serving cell Es/Noc.
Observation 3: For ETU30 channel, depending on the selected interference conditions, PBCH IC may not be even needed.
While the PBCH cancellation provides gains for ETU30, this is not true for EPA5 [7]. It is clearly very important that feICIC is robust in different propagation conditions, and since gains have not been observed in all scenarios, the only robust solution is to signal the system information relevant for UE operation via higher layer signalling. Therefore we make the following proposals as a way forward:

Proposal 1: Rel-11 baseline feICIC receiver is not assumed to be capable of PBCH interference cancellation from dominant interferers.
Proposal 2: PBCH cancellation could be considered as a separate UE capability for Rel-11 UEs.
Proposal 3: The system information relevant for UE operation with 9 dB CRE is provided to the UE via higher layer signalling.
· CMCC (R4-124510)

Observation 1: PBCH IC could achieve good performance and meet Rel-8/9 performance requirement if a moderate implementation margin is considered.
Observation 2: PBCH-IC could get significant performance gain compared with PBCH no IC at 1% BLER.
Proposal: RAN4 responds to RAN1 that UE could be always assumed to have PBCH IC capability.
· Intel (R4-124629)

Observation 1): Significant gain could be achieved by implementing PBCH-IC receiver. 

Observation 2): The UE in CRE region could not meet the 1% BLER performance target at Es/Noc = -4dB if PBCH IC receiver is not applied.

Proposal: Since IC receiver brings significant gain for both PBCH detection and PSS/SSS detection, FeICIC capable UE should be able to apply both PBCH and PSS/SSS interference cancellation.
4.1. PBCH-IC feasibility
The simulation results from companies are summarized in “Summary of simulation results for PBCH-IC v7.xls”.
· Modelled 2 interfering cells and 2-cell PBCH-IC:
· 1% BLER target SNR:
· Worst case: -6.83dB ~ -4.3dB
· Averaged value: -7.5dB ~ -5dB
· Gain:
· Worst case: 2dB ~ 3.8dB
· Averaged value: 2.7dB ~ 4.6dB
· Modelled 2 interfering cells and 1-cell PBCH-IC:
· 1% BLER target SNR:
· Worst case: -5.4dB ~ -2.4dB
· Averaged value: -5.4dB ~ -3.0dB
· Gain:
· Worst case: 1.1dB ~ 2.7dB
· Averaged value: 1.1dB ~ 2.7dB
· Modelled 1 interfering cells and 1-cell PBCH-IC:
· 1% BLER target SNR:
· Worst case: -6.8dB ~ -5.1dB
· Averaged value: -7.5dB ~ -6.0dB
· Gain:
· Worst case: 2.6dB ~ 3.7dB
· Averaged value: 2.9dB ~ 4.3dB
Open issues:
· Is PBCH-IC feasible? (draft way forward)
· Yes: Huawei, HiSilicon, Qualcomm, Ericsson, ST-Ericsson, CMCC, Intel, Alcatel-Lucent, Nokia Siemens Network, Nokia
· Neutral: ZTE;
· No: LGE, Renesas.
· Complexity: “implementation complexity” should be considered (?)
· Can RAN4 define the corresponding requirements to ensure UE has the capability of PBCH-IC?

Discussion:

Renesas: In way forward, the number of modelled interfering cells should be taken into account. We should consider the complexity. Inform RAN1 clearly on the number of cancelled interfering cell.
LGE: PBCH and the number of interfering cells will increase the complexity.
Qualcomm: N is either equal to 1 or 2. We have enough simulation to show gain to justify the feasibility.

Huawei: share the same with Qualcomm. Complexity is the implementation issue. There is no criterion to evaluate the complexity.
Samsung: PBCH-IC is only for victim cell when the signals between aggressor cell and serving cell are colliding.
Ericsson: Simulation show the PBCH-IC gain and to be feasible. Do not know how can we discuss the complexity.
Intel: Support the way forward. Our simulation suggests that PBCH could not fuifill the requirement without PBCH-IC. Regarding the number of interfering cell, it is related to the previous discussion.
Renesas: we should not mandate two cells to be cancelled for PBCH-IC. One cell IC can provide the sufficient gain.
Ericsson: Signalling also bring the complexity. We should consider the system complexity.
Qualcomm: should consider the system complexity and signalling complexity. System overhead for signalling.
CMCC: Observe the significant the gain.
Huawei: how to trade off the system complexity and UE implementation complexity.

Agreed way forward:

Further offline and online discussion is needed in this meeting.
5. Cell identification

Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.23.3
	R4-123982
	Discussion
	Cell Detection performance for FeICIC
	Qualcomm Incorporated

	6.23.3
	R4-124354
	Discussion
	Link level simulation results for feICIC cell detection
	Fujitsu

	6.23.3
	R4-124520
	Discussion
	Cell detection for feICIC
	Renesas Mobile Europe Ltd.

	6.23.3
	R4-124629
	Discussion
	On PBCH and PSS/SSS Detection for FeICIC
	Intel Corporation

	6.23.3
	R4-124594
	Approval
	Link simulation assumptions for cell identification with FeICIC
	Ericsson, ST-Ericsson


Proposals:
· Qualcomm (R4-123982)

Observation 1: There is a large variation in the cell detection performance depending on the cell IDs and propagation channels chosen.
Proposal 1: It is proposed to consider, at least, the cell ID combinations and the propagation conditions used in Table 1, Table 2, and Table 3, and use the worst case results for determining the cell detection requirement for FeICIC.
Proposal 2: It is proposed to model N=2 aggressors explicitly and to assume UEs with PSS/SSS IC of the two aggressors in determining the cell detection requirements for FeICIC.
Proposal 3: It is proposed to set Es/Noc = -4 dB, EI,1/Noc = 5 dB and EI,2/Noc = 2 dB for the cell detection requirements for FeICIC.
Proposal 4: For cell detection, RRM, and RLM tests, the first aggressor is at EI,1/Noc = 5 dB and has colliding CRS with respect to the victim cell, and the second aggressor is at EI,2/Noc = 2 dB and has non-colliding CRS with respect to the victim cell.
· Renesas (R4-124520)
Proposal 1: Cell identification requirements for feICIC should be defined for Es/Iot = -9 dB.
Proposal 2: Define the feICIC cell search test case for -4 dB measured cell, with dominant interferer of 3.35 dB.
· Intel (R4-124629)

Proposal: Since IC receiver brings significant gain for both PBCH detection and PSS/SSS detection, FeICIC capable UE should be able to apply both PBCH and PSS/SSS interference cancellation.
· Ericsson, ST-Ericsson (R4-124594)
Provide the link-level cell identification simulation assumptions.

5.1. Side conditions for Cell detection

Open issues:
· Side conditions and number of modeled interfering cells:
This issue is related to the previous one on the system simulation.
Agreed Way forward:

Not be discussed.
5.2. Link level simulation assumptions

Open issues:
· Link level simulation assumptions: 
· Link-Level simulation parameters for PSS/SSS: R4-123982, R4-124594 and R4-124520;
· Most assumptions are based on Rel-10 assumptions R4-111694 and select synchronous cases;
Agreed Way forward:
Not be discussed.
6. FeICIC demodulation performance
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.23.2
	R4-123782
	Discussion
	FeICIC reference receiver and demodulation testing
	Huawei, HiSilicon

	6.23.2
	R4-124207
	Approval
	On CRS Interference Cancellation receiver in Rel-11 FeICIC
	NEC

	6.23.3
	R4-124208
	Approval
	On CRS interference handling for RRM and demodulation performance testing
	NEC

	6.23.2
	R4-124460
	Discussion
	Complexity and link level performance analysis for feICIC CRS-IC receiver
	Ericsson, ST-Ericsson


6.1. Number of modelled interfering cells and side conditions
Proposals:
· NEC (R4-124208, R4-124207):

Proposal 1: At least for accurate reporting of RSRP and RSRQ measurements and also for better data and control demodulation performance, it is proposed to define 2 interference cells for these performance requirements. That is, one interference cell with ABS configuration and the other without.
Proposal 2: For RLM testing and CSI reporting performance requirements, it is proposed to define performance requirements with 1 interference cell (Macro with ABS configuration).
· Huawei, HiSilicon (R4-123782):

Proposal 1: it is suggested that two aggressor macro cells should be explicitly modelled and cancelled by the FeICIC capable UE (N=2).

Proposal 2: In order to obtain the interference levels, it is suggested that the statistics of 50%-ile Pico CRE UE should be used for PDSCH TM2 cases, 50%-ile Pico non-CRE UE for PDSCH TM3 rank-2 cases and 5% Pico CRE UE for control channel.
Observation 1: CRS cancellation can significantly and robustly improve the demodulation performance;
Observation 2: Puncture receiver is useful for some scenario, but generally the performance is worse than CRS cancellation and in high SNR region the performance of puncture receiver may be worse than without interference handling.
· Ericsson, ST-Ericsson (R4-124460):

Proposal 1: Only one aggressor is considered for the performance requirements definition in Rel-11 feICIC.
Open issues:
· Methodology to determine the number of modeled interfering cells:
· Number of modeled interfering cells
· Option 1: N=1;

· Option 2: N=2.
Agreed Way forward:
Not be discussed.
6.2. Test Cases 
Proposals:
Huawei, HiSilicon (R4-123782): for further evaluation
Table 3: Suggested CRS configurations for evaluation assuming two interferers to be cancelled

	Case ID
	Descriptions
	Cell ID (example)

	
	
	P
	WM
	SM

	Case 1
	CRS-s of Macro and Pico cell are colliding: 

[(P,SM), (P,WM), (SM, WM)] = (C, C, C)
	1
	7
	13

	Case 2
	CRS-s of Macro cells are colliding; CRS of Pico does not collide with Macro CRS-s:

[(P,SM), (P,WM), (SM, WM)] = (N, N, C)
	1
	2
	8

	Case 3
	CRS-s of all the cells are non-colliding:

[(P,SM), (P,WM), (SM, WM)] = (N, N, N)
	1
	2
	3

	Where C means colliding and N means non-colliding; and P means Pico serving cell, SM means Stronger Macro cell and WM means Weaker Macro cell


Open issues:
· Test cases:
· Prioritize the colliding case, i.e., serving cell CRS colliding with 1st dominant interfering cell CRS if N=2 or with the dominant interfering cell CRS if N=1;
· Prioritize non-MBSFN test cases.
Agreed Way forward:
Not be discussed.
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