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1. UE behaviour
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.2
	R4-133256
	Discussion
	FeICIC UE behaviour
	Huawei, HiSilicon

	7.8.2
	R4-133450
	Discussion
	FeICIC CRS-IC requirements under signaling
	Qualcomm Incorporated

	6.3.1
	R4-133912
	Approval
	Measurement pattern configuration in FeICIC RRM tests
	Ericsson, ST-Ericsson

	7.8.2
	R4-134105
	Approval
	Way Forward on FeICIC interference estimation under signaling
	Qualcomm Incorporated

	7.8.1
	R4-134173
	CR
	Correction of cell identification test case with FeICIC
	Ericsson, ST-Ericsson

	7.8.1
	R4-134175
	CR
	Correction of cell identification test case with FeICIC
	Ericsson, ST-Ericsson


Proposals:
· Ericsson, ST-Ericsson:

· Proposal 1: Time domain measurement resource restriction pattern for PCell measurements shall NOT be configured in phase I and phase II FeICIC RRM test cases.
· Proposal 2: The need for defining the UE behavior for CRS-based interference estimation is discussed separately so that RRM tests can be completed in time.
· Huawei, HiSilicon:

· Proposal 1: It is suggested to agree a way forward in RAN4 to clarify the FeICIC UE behaviour related to CSI set and do not impact the specifications in other groups.

· Proposal 2: Clarify the FeICIC UE behaviour for the demodulation, RLM and CSI measurement separately with respect to the transmission modes.
· Proposal 3: UE behaviour in the subframes indicated by csi-MeasSubframeSet1 is proposed as follows

· For demodulation, in csi-MeasSubframeSet1 UE may mitigate the CRS interference from all the aggressor cells in the CRS-AssistanceInfoList whose CRS collide with the CRS of serving cell before the interference measurement, when TM1, TM2, TM3, TM4 or TM6 are configured.

· For RLM, UE may mitigate the CRS interference from all the aggressor cells in the CRS-AssistanceInfoList whose CRS collide with the CRS of serving cell before the interference measurement.

· For CSI measurement, UE may mitigate the CRS interference from all the aggressor cells in the CRS-AssistanceInfoList whose CRS collide with the CRS of serving cell before the interference measurement, when TM1, TM2, TM3, TM4, TM5, TM6, TM7, TM8, or TM9 are configured.
· Proposal 4: If the group agrees to define the behaviour for csi-MeasSubframeSet2, we propose to define the UE behaviour in the similar way as those for csi-MeasSubframeSet1.
· Qualcomm:

· Proposal: FeICIC interference estimation

· In the case of colliding CRS, UE shall perform interference estimation based on the following criteria:

· On subframes indicated by csi-MeasSubframeSet1, UE performs “ABS interference estimation”.

· On other subframes, UE performs “regular interference estimation”, where advanced interference estimation techniques such as blind Nt estimation is not precluded.

· Example:

· measSubframePatternPCell is not a trigger for “ABS interference estimation”. measSubframePatternPCell is used simply to enable restricted measurements and improve measurement accuracy via CRS-IC.
· Note: CRS interference mitigation could be performed for demodulation enhancements on all subframes. 
The topic was handled in the main session. Ericsson will lead the further offline discussion and provide the way forward.
2. FeICIC core requirements
2.1. CGI reading with autonomous gap
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.3.1
	R4-133564
	Approval
	Discussion on CGI reading with autonomous gap impacts on FeICIC
	Huawei, HiSilicon

	6.3.1
	R4-134184
	Approval
	On IC receiver with autonomous gaps
	Ericsson, ST-Ericsson

	6.3.1
	R4-134186
	CR
	Requirements for IC receiver and the need of autonomous gaps
	Ericsson, ST-Ericsson

	6.3.1
	R4-134191
	CR
	Requirements for IC receiver and the need of autonomous gaps
	Ericsson, ST-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.
Open issues:
· Is it agreeable to introduce the additional requirements for autonomous gap under time domain measurement resource restriction?
· Could the group agree to introduce the requirement for IC receiver and the need of autonomous gaps proposed in R4-134186?
The topic was handled in the main session.
2.2. UE Rx-Tx requirements with FeICIC
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.1
	R4-133563
	Discussion
	Discussion on UE Rx-Tx time difference for FeICIC
	Intel Corporation

	6.3.1
	R4-133585
	Approval
	Discussion on UE Rx-Tx time difference measurement requirement in FeICIC
	Huawei, HiSilicon

	6.3.1
	R4-133586
	CR
	Clarification on UE Rx-Tx accuracy requirements in FeICIC R11
	Huawei, HiSilicon

	6.3.1
	R4-133587
	CR
	Clarification on UE Rx-Tx accuracy requirements in FeICIC R12
	Huawei, HiSilicon

	6.3.1
	R4-133588
	CR
	Clarification on UE Rx-Tx measurement requirements in FeICIC R11
	Huawei, HiSilicon

	6.3.1
	R4-133589
	CR
	Clarification on UE Rx-Tx measurement requirements in FeICIC R12
	Huawei, HiSilicon

	6.3.1
	R4-134200
	CR
	Clarification on antenna ports in the measured and aggressor cells for UE Rx-Tx with FeICIC
	Ericsson, ST-Ericsson

	6.3.1
	R4-134202
	CR
	Clarification on antenna ports in the measured and aggressor cells for UE Rx-Tx with FeICIC
	Ericsson, ST-Ericsson


Proposals:
· Intel:.
· Observation 1: In our link level, the simulation UE Rx-Tx time difference measurement is obtained based on the serving cell CRS on the downlink. Only CRS estimation error in RX is considered here.

· Observation 2: It is obvious that the UE transmit timing error limit itself has already exceeded the Rx-Tx timing difference measurement accuracy requirement defined in Table 9.1.9.1-1 [2]. In other words, even with ideal UE receive timing assumed, the Rx-Tx timing difference measurement accuracy requirement cannot be guaranteed. 

· Proposal 1: In FeICIC, the achieved UE Rx-Tx time difference measurement accuracy can be defined within and for 1.4MHz and >3MHz bandwidth, respectively. 

· Proposal 2: For non-FeICIC case, the UE Rx-Tx time difference measurement accuracy requirement defined in [2] should be revisited. It should not be less than the UE transmit timing error limit defined in Table 7.1.2-1[2].
· Huawei, HiSilicon:

· Proposal 1: The legacy UE Rx-Tx time difference accuracy requirement can apply for FeICIC case. 

· Proposal 2: A note shall be added into the UE Rx-Tx time difference requirement like in R10 eICIC case.
· It is up to UE implementation whether the UE Rx-Tx time difference measurement is performed in any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.
· Ericsson, ST-Ericsson:
· For Rx-Tx time difference measurement, the requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the measured cell.
Open issues:
· Bandwidths of serving cell and aggressor cells for FeICIC Rx-Tx time difference:

· Option 1: 10MHz;

· Option 2:
· Can we agree CR of Rx-Tx accuracy requirement in R4-133586?
· ±20 Ts: bandwidth ≤ 3 MHz; 
· ±20 Ts: bandwidth ≥ 5 MHz;
· Can we agree CR of Rx-Tx measurement requirement in R4-133588 on bandwidth?
· It is up to UE implementation whether the UE Rx-Tx time difference measurement is performed in any subframe or in subframes indicated by the time-domain measurement resource restriction pattern.
· Can we agree CR on the antenna port number for UE Rx-Tx measurement requirements?
· For Rx-Tx time difference measurement, the requirements in this section shall also be met when the number of transmit antenna ports [16] of one or more cells whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the measured cell.
The topic was handled in the main session.
2.3. RLM core part correction
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.3.1
	R4-134192
	CR
	RLM requirements correction
	Ericsson, ST-Ericsson

	6.3.1
	R4-134193
	CR
	RLM requirements correction
	Ericsson, ST-Ericsson


Proposals:
· Ericsson, ST-Ericsson:
· For RLM requirement, it is clarified that the same requirements apply with and without CRS assistance information.
Open issues:
· Can we agree CRs from Ericsson?
· Same requirements apply with or without CRS assistance information.

The topic was handled in the main session.
2.4. Bandwidths in the measured and aggressor cell with FeICIC
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.3.1
	R4-133731
	Discussion
	Considerations on aggressor and victim bandwidth for feICIC
	Renesas Mobile Europe Ltd.

	7.8.1
	R4-133506
	Discussion
	Considerations on FeICIC Requirements with Different Bandwidths
	Qualcomm Incorporated

	6.3.1
	R4-134196
	Approval
	Way forward on bandwidths in the measured and aggressor cells with FeICIC
	Ericsson, ST-Ericsson

	6.3.1
	R4-134197
	CR
	Clarification on bandwidths in the measured and aggressor cells wiht FeICIC
	Ericsson, ST-Ericsson

	6.3.1
	R4-134198
	CR
	Clarification on bandwidths in the measured and aggressor cells wiht FeICIC
	Ericsson, ST-Ericsson


Proposal:
· Renesas:
· Observation 1: For scenarios where agressor BW > victim BW, it should be straightforward to apply cell search, RLM, RRM, CSI and demod requirements;
· Observation 2: For RRM requirements, correct configuration of allowed measurement BW should avoid the scenario where Aggressor BW<Victim BW
· Observation 3: The reception of the serving cell is blind to the bandwidths of the neighbour cells since the neighbour BW information is not known to the UE
· Proposal: RAN4 requirements are not applicable to cases when the aggressor bandwidth is less than the victim bandwidth
· Ericsson, ST-Ericsson:
· RSRP/RSRQ measurements: requirements are based on central 6RBs, which is the minimum BW, so no further clarification in 36.133 is needed (The case of WB-RSRQ in FeICIC is excluded);

· RLM: when aggressor cell BW is ≥ victim (serving) cell BS, the same FeICIC RLM requirements apply, clarify this additional condition in 36.133; when aggressor cell BW is < victim (serving) cell BW, requirement applicability is TBD.

· Qualcomm: 

· Proposal: FeICIC requirements apply only to the case when the channel bandwidth of all cells is the same.
Open issues
· Bandwidth configuration for applying the RRM requirements:
· How to make clarification on bandwidths of serving cell and aggressor cells for RRM and RLM in TS36.133?
· RSRP/RSRQ: no further clarification (?)
· RLM: (Ericsson, ST-Ericsson)
· When the CRS assistance information is provided, the requirements in Section 7.6 shall also be met when the transmission bandwidth [30] in one or more cells whose CRS assistance information is provided [2] is different from the transmission bandwidth of the cell for which radio link monitoring is performed.
The topic was handled in the main session.
3. RRM performance tests
3.1. RSRP test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.1
	R4-133551
	CR
	E-UTRAN FDD RSRP Measurement Accuracy Test in FeICIC R11
	Huawei, HiSilicon

	7.8.1
	R4-133553
	CR
	E-UTRAN FDD RSRP Measurement Accuracy Test in FeICIC R12
	Huawei, HiSilicon

	7.8.1
	R4-133554
	CR
	E-UTRAN TDD RSRP Measurement Accuracy Test in FeICIC R11
	Huawei, HiSilicon

	7.8.1
	R4-133556
	CR
	E-UTRAN TDD RSRP Measurement Accuracy Test in FeICIC R12
	Huawei, HiSilicon


Open issues:

· Can we agree CRs in R4-133551 and R4-133554?
Discussion:

Huawei presented CR in R4-133551. Except for the PCell measurement set, there were several comments on the CR. ZTE had concern on the Es/Noc value for Cell 3 in Test 1, which is -2dB. And company also doubted the Es/Iot value for Cell 2 in Test 1, which is -0.12dB. Anritsu commented that some bands were missing in the Table.
Agreed way forward:
· Further offline discussion and return to the CR in the main meeting.
3.2. RSRQ test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.1
	R4-133688
	CR
	CR on Intra-frequency RSRQ test case for FDD
	LG Electronics

	7.8.1
	R4-133690
	CR
	CR on Intra-frequency RSRQ test case for TDD
	LG Electronics

	7.8.1
	R4-134073
	CR
	FeICIC Intra-frequency RSRQ  Accuracy test for FDD (Rel.11)
	NSN, Nokia Corporation

	7.8.1
	R4-134076
	Draft CR
	FeICIC Intra-frequency RSRQ  Accuracy test for FDD (Rel.12)
	NSN, Nokia Corporation

	7.8.1
	R4-134078
	CR
	FeICIC Intra-frequency RSRQ  Accuracy test for TDD (Rel.11)
	NSN, Nokia Corporation

	7.8.1
	R4-134081
	Draft CR
	FeICIC Intra-frequency RSRQ  Accuracy test for TDD (Rel.12)
	NSN, Nokia Corporation


Open issues:

· CRs on RSRQ test cases:
· Which set of CRs could be agreed as baseline?
The topic was handled in the main session. LGE’s CR-s were agreed as baseline.
3.3. RLM test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.1
	R4-133451
	Discussion
	FeICIC RLM Evaluation Results and Test Cases
	Qualcomm Incorporated

	7.8.1
	R4-133545
	Discussion
	Simulation results for RLM in FeICIC
	Huawei, HiSilicon

	7.8.1
	R4-133547
	Information
	Summary of RLM Simulation Results in FeICIC
	Huawei, HiSilicon

	7.8.1
	R4-133561
	Discussion
	Discussion on FeICIC RLM tests
	Intel Corporation

	7.8.1
	R4-133682
	Discussion
	Simulation result of RLM for FeICIC
	LG Electronics

	7.8.1
	R4-133795
	Discussion
	FeICIC RLM simulation results with Non-MBSFN ABS
	ZTE

	7.8.1
	R4-133819
	Discussion
	Updated link level simulation results for RLM in FeICIC
	CMCC

	7.8.1
	R4-133851
	Discussion
	RLM simulation results for feICIC
	Renesas Mobile Europe Ltd.

	7.8.1
	R4-134009
	Discussion
	Further simulation results for RLM under non-MBSFN ABS
	Ericsson, ST Ericsson

	7.8.1
	R4-134011
	Discussion
	Link simulation results for RLM in sync under MBSFN ABS
	Ericsson, ST Ericsson

	7.8.1
	R4-133548
	Approval
	Wayforward on SNR values of RLM tests in FeICIC
	Huawei, HiSilicon

	7.8.1
	R4-133509
	CR
	FeICIC FDD Test for In-sync
	Qualcomm Incorporated

	7.8.1
	R4-133511
	CR
	Test Case for FeICIC TDD In-sync
	Qualcomm Incorporated

	7.8.1
	R4-133549
	CR
	Correct the SNR values for RLM tests with non-MBSFN ABS in FeICIC R11
	Huawei, HiSilicon

	7.8.1
	R4-133550
	CR
	Correct the SNR values for RLM tests with non-MBSFN ABS in FeICIC R12
	Huawei, HiSilicon


Previous agreements in way forward (R4-132955)
· Interested companies are invited to provide the simulation results based on simulation assumption in R4-133019. 

· Qin and Qout values (for both FeICIC case and single cell case) will be decided based on averaging different companies’ simulation results in RAN4#68.

· The same SNR1~SNR5 could be used for both FDD and TDD case in FeICIC RLM tests
· Reuse Rel-10 margin
· Margin_1 : 3.5dB
· Margin_2: 3dB

· Using the single cell simulation results (w/o aggressor) to derive SNR3 and SNR4

· Methodology for SNR deriving in FeICIC RLM tests:
· 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:
· Non-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
	-9.0
	-7.8
	-8.9
	-9.6
	-10.87
	-7.83
	-8.9
	-6.8
	4.07
	-8.7125

	Qin
	-5.2
	-4.0
	-5
	-4.9
	-5.90
	-3.99
	-4.3
	-3
	2.9
	-4.53625


Qin and Qout in single cell scenario

	Company
	Intel
	Huawei
	CMCC
	LGE
	Qualcomm
	ZTE
	Renesas
	Ericsson
	Span
	Average

	Qout
	-9.7
	-10.3
	-9.8
	-10.5
	-11.84
	-9.83
	-9.3
	-10
	2.54
	-10.1588

	Qin
	-5.9
	-5.8
	-5.3
	-5.5
	-6.24
	-5.15
	-5.0
	-6
	1.24
	-5.61125


· Summary of SNR values
	Company
	SNR1 (dB)
	SNR2 (dB)
	SNR3 (dB)
	SNR4 (dB)
	SNR5 (dB)

	Intel
	-3.20
	-6.50
	-12.70
	-8.900
	-3.20

	LGE
	-1.9
	-6.2
	-14.0
	-8.5
	-1.9

	CMCC
	-2
	-5.4
	-13.3
	-8.3
	-2

	Ericsson, ST-E
	0
	-3.3
	-13.5
	-9
	0

	Renesas
	-1.3
	-5.4
	-12.8
	-8.0
	-1.3

	Huawei, HiSilicon
	-1.00
	-4.30
	-13.80
	-8.80
	-1.00

	Qualcomm
	-2.90
	-7.37
	-15.34
	-9.24
	-2.90

	Span
	3.2
	4.07
	2.64
	1.24
	3.2

	Average
	-1.75714
	-5.49571
	-13.6343
	-8.67714
	-1.75714


· 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
	
	
	
	-9.9
	
	
	
	
	
	

	Qin
	
	
	
	-5.3
	
	
	
	
	
	


Qin and Qout in single cell scenario

	Company
	Intel
	Huawei
	CMCC
	LGE
	Qualcomm
	ZTE
	Renesas
	Ericsson
	Span
	Average

	Qout
	
	
	
	-10.5
	
	
	
	
	
	

	Qin
	
	
	
	-5.5
	
	
	
	
	
	


· 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
	
	
	
	
	

	Renesas
	
	
	
	
	

	Huawei, HiSilicon
	
	
	
	
	

	Qualcomm
	
	
	
	
	

	Span
	
	
	
	
	

	Average
	
	
	
	
	


· CRs for RLM in MBSFN ABS: R4-133509 and R4-133511
· CRs for RLM in non-MBSFN ABS: R4-133549 and R4-133550

Discussion:

The summary of simulation results from companies was shown. To follow the agreement in previous meeting, the averaged Qout and Qin values will be accepted and used for the final requirements. Qualcomm commented that the SNR1~SNR5 values from some companies may not follow the agreed calculation method. Huawei presented the way forward document in R4-133548, which captured the averaged Qin and Qout for RLM and provided the SNR1~SNR5 values based on averaged the Qin and Qout values following the agreed method in the last meeting. It was agreed for Huawei to circulate the way forward and companies will check the numbers.

Qualcomm presented the CR-s in R4-133509 and R4-133511. There was a typo for “CRS assistant information”. Samsung questioned the Cell ID, but after Qualcomm’s clarification the group was OK. Huawei commented that the control OFDM symbols should be 2 instead of 3. Further offline work was needed. The group would be fine to agree the CR-s with SNR values TBD after modification.
Huawei presented the CR in R4-133549. Except for the SNR values, no comment was received. Further work was needed to fill the SNR values according to the agreed way forward.

Agreed way forward:
· Qin and Qout values for non-MBSFN ABS:

· FeICIC scenario: 

· Qout = -8.7dB;

· Qin = -4.5dB;

· Single cell scenario:

· Qout = -10.2dB

· Qin = -5.6dB;

· Huawei provide the way forward to capture the values of Qin and Qout and SNR 1~SNR 5 for non-MBSFN ABS.
3.4. FeICIC Rx-Tx time difference test
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.1
	R4-133557
	CR
	E-UTRAN FDD UE Rx-Tx Time difference test in FeICIC R11
	Huawei, HiSilicon

	7.8.1
	R4-133558
	CR
	E-UTRAN FDD UE Rx-Tx Time difference test in FeICIC R12
	Huawei, HiSilicon

	7.8.1
	R4-133560
	CR
	E-UTRAN TDD UE Rx-Tx Time difference test in FeICIC R11
	Huawei, HiSilicon

	7.8.1
	R4-133562
	CR
	E-UTRAN TDD UE Rx-Tx Time difference test in FeICIC R12
	Huawei, HiSilicon


Open issues:
· Is the set of CRs agreeable?
Agreed way forward:
· R4-133557 is agreeable.
· R4-133560 is agreeable.
3.5. Other test cases
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.1
	R4-133659
	CR
	Remove the brackets of FeICIC side conditions R11
	Huawei, HiSilicon

	7.8.1
	R4-133660
	CR
	Remove the brackets of FeICIC side conditions R12
	Huawei, HiSilicon


Open issues:
· Can we agree to remove the square brackets for FeICIC RSRP and RSRQ accuracy requirements?
Agreed Way Forward:
· R4-133659 is agreeable.
4. UE demodulation/CSI performance
4.1. PDSCH and control channel performance test
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.2.1
	R4-133141
	Approval
	PDSCH Demodulation Performance in Rel-11 FeICIC
	NEC

	7.8.2.1 
	R4-134300
	Discussion
	Discussion and simualtion results for FeICIC demodulation
	Huawei, HiSilicon

	7.8.2.1 
	R4-133250
	CR
	CR for introduction of reference SNR-s for FeICIC demodulation performance requirements
	Huawei, HiSilicon

	7.8.2.1 
	R4-133251
	CR
	CR for introduction of reference SNR-s for FeICIC demodulation performance requirement
	Huawei, HiSilicon

	7.8.2.1 
	R4-133452
	Discussion
	FeICIC Demodulation Evaluation Results and Test Cases
	Qualcomm Incorporated

	7.8.2.1 
	R4-133566
	Discussion
	Simulation results on FeICIC demodulation tests
	Intel Corporation

	7.8.2.1 
	R4-133684
	Discussion
	Simulation results of demodulation for FeICIC
	LG Electronics

	7.8.2.1 
	R4-133743
	Discussion
	Link level simulation results for feICIC demodulation tests
	Fujitsu

	7.8.2.1 
	R4-133783
	Discussion
	Initial simulation results for FeICIC demodulation
	ZTE

	7.8.2.1 
	R4-134344
	Discussion
	Consideration on FeICIC demodulation test cases
	ZTE

	7.8.2.1 
	R4-133805
	Discussion
	Preliminary link level simulation results for FeICIC PDSCH demodulation
	Samsung

	7.8.2.1 
	R4-133822
	Discussion
	Simulation results for FeICIC demodulation
	CMCC

	7.8.2.1 
	R4-133873
	Discussion
	FeICIC PDSCH demodulation performance
	Renesas Mobile Europe Ltd

	7.8.2.1 
	R4-133999
	Discussion
	Further discussion on open issues in demodulation of FeICIC
	Ericsson, ST Ericsson

	7.8.2.1 
	R4-134008
	Discussion
	Preliminary link level simulation for different test case
	Ericsson, ST Ericsson


Previous agreement on the remaining issues:
· 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.
Open issues:
· High SNR test case for FeICIC
· Test setup: (Option 2 in the last meeting seems acceptable)
· 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.
· Proposals from NEC: D1/Noc1 = 9dB, D2/Noc1=4dB
· How to define the minimum requirements for this test case?

· Option 1: define the minimum requirements with no CRS-IC

· Option 2: define the minimum requirements with CRS-IC.

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

	TM2
	0.9
	1.73
	
	0.4
	1.9
	1.09
	0.9
	2.1
	1.7
	4.5
	4.1
	1.7

	TM3
	10.6
	15.62
	10.9
	11.2
	12.2
	11.27
	13.5
	12.6
	12.4
	13.3
	5.0
	12.4

	TM6
	
	5.19
	3.2
	3.2
	4.7
	3.88
	4.4
	5.0
	4.1
	6.2
	3.0
	4.4

	PDCCH non
	
	-4.53
	-4.9
	-5
	-3.85
	-4.92
	-3.7
	
	
	-4
	1.3
	-4.4

	PDCCH MBSFN
	
	-3.89
	-4.6
	-4
	-3.95
	-5.16
	-3.9
	
	
	-2
	3.2
	-3.9

	PHICH
	
	3.08
	3.3
	4
	3.5
	2.16
	3.8
	
	
	2.5
	1.8
	3.2


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

	TM2
	
	2.08
	
	
	
	
	
	2.7
	
	
	
	

	TM3
	
	15.36
	11.0
	
	
	
	
	12.9
	
	
	
	

	TM6
	
	5.39
	
	
	
	
	
	6.0
	
	
	
	

	PDCCH non
	
	-4.33
	-4.0
	
	
	
	
	
	
	-3.3
	
	

	PDCCH MBSFN
	
	-3.80
	-4.1
	
	
	
	
	
	
	
	
	

	PHICH
	
	2.98
	
	
	
	
	
	
	
	
	
	


Discussion:

Regarding high SNR test, companies agree using Option2 in the last meeting. Intel, Ericsson raised concern on using simulation results with CRS-IC as minimum requirements, while Qualcomm and Huawei observed the big performance gain between with CRS-IC and without CRS-IC.

The summary of simulation results was shown and the large spans for PDSCH were observed. To further align the simulation results, Intel suggested having more offline discussion on reference receiver and reference CRS-IC implementation. And also companies were encouraged to provide simulation results without frequency error and timing offset for comparison in the next meeting. And the TDD simulation results will be provided in the last meeting.
Agreed Way Forward:
· High SNR test case for FeICIC

· Test setup:

· 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.

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

· Option 1: define the minimum requirements with no CRS-IC

· Option 2: define the minimum requirements with CRS-IC.

· Need further study and make decision in the next meeting.
· Simulation result alignment:
· Have a more offline discussion on the following issues in this meeting.
· Reference receiver;

· Reference CRS-IC
· Companies are encouraged to provide the simulation results with CRS-IC together with the results without frequency error and timing offset and without interference.
4.2. PBCH performance test
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.2.1 
	R4-133453
	Discussion
	FeICIC PBCH-IC Evaluation Results and Test Cases
	Qualcomm Incorporated

	7.8.2.1 
	R4-133685
	Discussion
	Simulation results of PBCH for FeICIC
	LG Electronics

	7.8.2.1 
	R4-134300
	Discussion
	Discussion and simualtion results for FeICIC demodulation
	Huawei, HiSilicon

	7.8.2.1 
	R4-133791
	Discussion
	FeICIC PBCH simulation results
	ZTE

	7.8.2.1 
	R4-133743
	Discussion
	Link level simulation results for feICIC demodulation tests
	Fujitsu

	7.8.2.1 
	R4-133252
	CR
	CR for introduction of FeICIC PBCH performance requirement
	Huawei, HiSilicon

	7.8.2.1 
	R4-133253
	CR
	CR for introduction of FeICIC PBCH performance requirement
	Huawei, HiSilicon


Previous agreement on the remaining issue:
· 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.
Open issues:
· Bandwidth for the serving cell and aggressor cells:
· Option 1: 10MHz for serving cell and aggressor cells
· Alternative 1: use 10MHz wide band CRS for CRS-IC and channel estimation;
· Alternative 2: use central 6PRB CRS for CRS-IC and channel estimation.
· Option 2: 1.4MHz for serving cell and aggressor cells (Huawei)
· Summary of the simulation results:
	Test case
	Renesas
	Intel
	Huawei
	CMCC
	LGE
	Qualcomm
	ZTE
	Fujitsu
	Samsung
	Ericsson
	Span
	Average

	1.4MHz
	
	
	
	
	-3.0
	
	
	-3.0
	
	
	
	

	10MHz
	
	
	
	
	-6.5
	-8.35
	-5.1
	-4.8
	
	
	
	


· Can we agree the CRs for PBCH-IC?

Discussion:

Regarding bandwidth, Qualcomm proposed to configure 10MHz bandwidth and use 10MHz wide band CRS for CRS-IC, since the big performance difference is observed between 1.4MHz or 6PRB based PBCH-IC and 10MHz based PBCH-IC. And Qualcomm thought that when updating the MIB information, UE could use full bandwidth for decoding PBCH. But Ericsson thought that when UE was handed over from Macro to Pico, UE may have no knowledge on the bandwidths for serving cell and aggressor cells, and thus UE could not use full bandwidth CRS. Qualcomm argued that in RRM the bandwidth issue was discussed and suggested the group to agree that the same bandwidth could be assumed between serving cell and aggressor cells. Qualcomm suggested making decision based on the output of RRM session discussion on the bandwidth.
Huawei presented the CR in R4-133252. Except for bandwidth configuration, Ericsson and Qualcomm commented that ABS pattern should be considered. For the cases where PBCH subframe overlapped with ABS or non-ABS, the performance of PBCH-IC would be different. And another comment was on Es/Noc2, which was thought to be Es/Noc1.
Agreed Way Forward:
· Bandwidth for the serving cell and aggressor cells:
· Option 1: 10MHz for serving cell and aggressor cells
· Alternative 1: use 10MHz wide band CRS for CRS-IC and channel estimation;

· Alternative 2: use central 6PRB CRS for CRS-IC and channel estimation.
· Option 2: 1.4MHz for serving cell and aggressor cells
· Qualcomm volunteers to lead the offline discussion and prepare the way forward in this meeting.

· Further discussion on whether the ABS pattern will be used for FeICIC PBCH test is needed.
4.3. CQI test
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	7.8.2.2
	R4-133142
	Approval
	Static CQI Test Results in Rel-11 FeICIC
	NEC

	7.8.2.2 
	R4-133249
	Discussion
	Discussion on FeICIC CSI tests
	Huawei, HiSilicon

	7.8.2.2 
	R4-133455
	Discussion
	FeICIC CSI Evaluation Results and Test Cases
	Qualcomm Incorporated

	7.8.2.2 
	R4-133569
	Discussion
	Link level simulation and discussion on FeICIC CSI
	Intel Corporation

	7.8.2.2 
	R4-133686
	Discussion
	Discussion on CQI test for FeICIC
	LG Electronics

	7.8.2.2 
	R4-133747
	Discussion
	Link level simulation results for feICIC CSI tests
	Fujitsu

	7.8.2.2 
	R4-133777
	Discussion
	On FeICIC CSI tests
	ZTE

	7.8.2.2 
	R4-133833
	Discussion
	Discussion on FeICIC CSI tests
	CMCC

	7.8.2.2 
	R4-134002
	Discussion
	Link level simulation results and discussion for RI test
	Ericsson, ST Ericsson

	7.8.2.2 
	R4-134003
	Discussion
	Link level simulation results and discussion for fading CQI test
	Ericsson, ST Ericsson

	7.8.2.2 
	R4-134005
	Discussion
	Link level simulation results and discussion for static CQI test
	Ericsson, ST Ericsson

	7.8.2.2 
	R4-133456
	CR
	CR for introduction of FeICIC CQI requirements
	Qualcomm Incorporated

	7.8.2.2 
	R4-133457
	CR
	CR for introduction of FeICIC CQI requirements
	Qualcomm Incorporated

	7.8.2.2 
	R4-133254
	CR
	CR for introduction of FeICIC RI reporting requirements
	Huawei, HiSilicon

	7.8.2.2 
	R4-133255
	CR
	CR for introduction of FeICIC RI reporting requirements
	Huawei, HiSilicon


4.3.1. CQI definition test
Previous agreement on the remaining issues:
· 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/Noc1 = 10dB;
· Test 2: verify BLER in both ABS and non-ABS with higher Es/Noc1, e.g., [11~16dB], D1/Noc1 = 12dB, and D2/Noc1 = 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.
Open issues: 
· BLER test criteria:
· Test 1: use median CQI+/-1 to verify BLER in ABS with lower operating Es/Noc1;

· Test 2: 

· In ABS: 

· Option 1: Use median CQI+/-1 to verify BLER (NEC, Huawei, Qualcomm, LGE, Fujitsu, ZTE, CMCC)
· Option 2: Use median CQI+2 and median CQI-1 to verify BLER. (Ericsson)
· In non-ABS: It seems that delta CQI may be problematic considering the future advanced receiver
· Option 1: Use median CQI+/-1 to verify BLER (NEC, Huawei, LGE, Fujitsu, ZTE, CMCC)

· Option 2: Use median CQI+2 and median CQI-1 to verify BLER (Qualcomm, Ericsson).
· Option 3: Use median CQI+2 and median CQI+1 to verify BLER (Fujitsu).
· Test SNR points:

· Test 1: Es/Noc1

· NEC: 9/10dB;

· Huawei, LGE, Fujitsu: [5~9]dB, 7/8dB
· Qualcomm: 7/8dB;

· Intel: 6~10dB
· ZTE: 6/7dB

· CMCC: 5~9dB;
· Test 2: Es/Noc1 

· NEC: 14/15dB;
· Huawei, LGE, Fujitsu: [11~16]dB; 13/14dB
· Qualcomm: 14/15dB;
· Intel: it is risky to use BLER fro ABS at high SNR due to non-ideal CRS-IC;
· ZTE: 13/14dB.

· CMCC: 11~15dB;

· Ericsson: not introduce high SNR test point.
Discussion:

For Test 1, Ericsson commented that BLER criterion of median CQI+/-1 would be risky and could accept using median CQI+TBD value and median CQI-1. Intel had comment on test metric for Test 2 in ABS and suggested using delta CQI. To solve Intel concern, Qualcomm suggested putting CQI+TBD value for Test 2 in ABS and make further study on the TBD value. For Test 2 non-ABS, BLER criterion of median CQI+2 and median CQI-1 was acceptable.
Agreed Way Forward:
· BLER test criteria:

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

· X: 1 or 2, need further study
· Test 2: 

· In ABS: 

· Use median CQI+ [X] and median CQI-1 to verify BLER
· The value of X needs further study
· In non-ABS: It seems that delta CQI may be problematic considering the future advanced receiver

· Use median CQI+ 2 and median CQI-1 to verify BLER
4.3.2. CQI fading test
Previous agreement on the remaining issues:
· 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;
Open issues: 
· Propagation conditions: (after offline discussion, the following parameters seem acceptable)
· Serving cell: Rel-8 two-tap channel model;

· Two aggressor cells: EVA5 low

· Antenna configuration:

· 1×2;
· Summary of simulation results:
· It seems that Rel-8 requirements could be reused for FeICIC CQI PUSCH 3-0 fading test.
· Criterion 1: Distribution of reported differential CQI; 

· α= 2, β=55
· Criterion 2: Throughput gain; 

· γ=1.1
· Criterion 3: BLER

· BLER > TBD;

· SNR test points: can we reuse the Rel-8 test points?

· Test 1: 
· Option 1: 4/5 dB (NEC, Qualcomm);

· Option 2: 8~11dB (Huawei)
· Option 3: 9/10dB (Fujitsu)

· Test 2: 
· Option 1: 14/15dB (NEC, Qualcomm, Fujitsu);

· Option 2: 13~16dB (Huawei);

· Not to introduce high SNR test point (Ericsson)
· CRs provided by Qualcomm

Discussion:

For the propagation condition, the proposal of EVA5 low for aggressor cell was acceptable. Ericsson was OK to use 1x2 but wanted to put square brackets on it. Regarding test metrics, Ericsson had concern on BLER criterion and high SNR test point. Qualcomm pointed out that even in some high SNR points, Ericsson’s simulation results could pass the BLER criterion. But on further consensus was reached.
Qualcomm presented CR in R4-133456. It seems acceptable to the group except for the test metrics and high SNR test points under discussion.
Agreed Way Forward:
· Propagation conditions: (after offline discussion, the following parameters seem acceptable)

· Serving cell: Rel-8 two-tap channel model;

· Two aggressor cells: EVA5 low

· Antenna configuration:

· [1×2];
· Test metric
· Criterion 1: Distribution of reported differential CQI; 
· Criterion 2: Throughput gain; 
· Criterion 3: 
· BLER for low SNR test point, 

· FFS for high SNR test point
· SNR test points:
· Test 1: low SNR test point
· Es/Noc1 = 4/5 dB;
· Test 2: high SNR test point
· Make the final decision in the next meeting.
· Qualcomm will provide the CR to introduce the CQI requirements into 36.101.

4.3.3. RI test
Previous agreement on the remaining issues:
· Test methods:

· Introduce Test-1, Test-2

· Whether to introduce Test-3 is FFS.
Open issues: 
· Test 3: 
· Propagation conditions: EPA5

· Low for Test 1 and Test 2

· High for Test 3
· SNR test points: Es/Noc1

· Test 1: 

· Option 1: 4dB (Qualcomm, Intel)

· Option 2: 0dB (Huawei)

· Test 2:

· Option 1: 20dB (Huawei, Qualcomm, Intel)
· Test 3: the same as Test 2.
· CRs provided by Huawei.
Discussion:

Renesas, Ericsson had comments on the Test 3 and thought there was no agreement on what correlation matrices should be used for aggressor cells. So the different correlation matrices would lead to different performances. It was suggested to study the feasibility of Test 3.
Ericsson suggested using 4dB test point for Test 1. No comment was received on applying 20dB for Test 2, which was agreed. 

Regarding test metrics, ZTE and Ericsson suggested making them clear for the future evaluation.

Huawei presented CR in R4-133254. Except for Test 3, no further comment was received.
Agreed Way Forward:
· Test 3: 

· Study what correlation matrix should be used
· Option 1: use high correlation for serving cell; low correlation for the aggressor cells;
· Option 2: use high correlation matrix for serving cell and aggressor cells.

· Study the feasibility of introduction of Test 3.

· Correlation matrices for Test 1 and Test 2:
· Use the same correlation matrix (low correlation) for serving cell and the aggressor cells.
· SNR test points: Es/Noc1

· Test 1: 4dB
· Test 2: 20dB
· Test 3: to be decided after the feasibility study.
· Evaluation for Test metrics: 
· Test 1: evaluate 

· Option 1: gamma 1 
· Option 2: gamma 2
· Test 2: gamma 1;

· Test 3: 
· Option 1: gamma 1;

· Option 2: gamma 2
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