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1. RRM core
1.1. Cell identification
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.1.3
	R4-126103
	Discussion
	feICIC Cell detection performance with interference cancellation
	Nokia Siemens Networks, Nokia

	6.15.1.3
	R4-126161
	Discussion
	Simulation Results on Cell Identification for FeICIC
	ZTE Corporation

	6.15.1.3
	R4-126250
	Discussion
	On the performance of cell detection for 9dB CRE
	Intel Corporation

	6.15.1.3
	R4-126257
	Discussion
	Cell identification performance with FeICIC
	Huawei, HiSilicon

	6.15.1.3
	R4-126430
	Discussion
	Initial Cell Identification performance with FeICIC
	Samsung

	6.15.1.3
	R4-126456
	Discussion
	Link level simulation results for feICIC cell detection
	Fujitsu

	6.15.1.3
	R4-126461
	Discussion
	Evaluation of feICIC Cell Search with PSS/SSS cancellation
	Renesas Mobile Europe Ltd

	6.15.1.3
	R4-126493
	Discussion
	Further simulation results on FeICIC cell detection
	Media Tek

	6.15.1.3
	R4-126609
	Discussion
	Cell identification simulations based on proposed side conditions
	Qualcomm Incorporated

	6.15.1.3
	R4-126660
	Discussion
	Link simulation results for cell detection with FeICIC
	Ericsson, ST-Ericsson

	6.15.1.3
	R4-126664
	Approval
	Summary of cell detection results with FeICIC
	Ericsson, ST-Ericsson

	6.15.1.3
	R4-126668
	Discussion
	On measurement requirements with FeICIC
	Ericsson, ST-Ericsson

	6.15.1
	R4-126258
	CR
	Cell identification requirements in FeICIC
	Huawei, HiSilicon


Agreements on cell identification in the last meeting:

· Interference side conditions: Es/Iot = -11.07dB, Ei,1/Noc=4dB, Ei,2/Noc=2dB;

· Prioritize non-MBSFN-ABS and do not preclude MBSFN-ABS for simulation;

· Reference receiver for cell detection;

· SS interference cancelling receiver for modelled aggressor macro cells;

· Consider both cancelling two interference cells and one interference cells for the simulation in the next meeting, assuming two interference cells are explicitly modelled.
Open issues:
· Summary of simulation results (Ericsson R4-126664 Summary of preliminary cell detection results with FeICIC);
· Draft way forward, i.e., Way Forward on cell detection with FeICIC (Ericsson); Draft CR (Huawei R4-126258-revised v4).
· Core requirements:

· Requirement to identify a newly detectable intra-frequency cell when no DRX is used

· Time delay for Cell identification core requirements:

· 1000 ms latency including RSRP measurement period (ZTE, Huawei, HiSilicon, and Media Tek);

· 600 ms (Renesas (apply for UEs supporting feature 5-2), Qualcomm, Ericsson, ST-Ericsson (excluding the detection time of aggressor cells and excluding the measurement time));

· Both Rel-8 and Rel-10 requirements are OK (Samsung);

· PSS/SSS IC with 2 cell cancellation cannot meet Rel-10 requirements under AWGN and ETU70 in case 4, which is observed by Fujitsu.
· Measurement period for intra-frequency RSRP/RSRQ measurement in RRC_CONNECTED state:

· 200ms

· TBD;
· Requirement to identify a newly detectable intra-frequency cell when DRX is used

· Reuse Rel-10/Rel-8 requirements (align with non-DRX case);

· TBD;

· RSRP and RSRQ related side condition:

· Define new requirements in R4-126264;

· TBD

· SCH_RP and SCH Ês/Iot side condition:
· Define the value based on Ês/Iot=-11.07dB;
· TBD;

· The identified intra-frequency cells:

· 8 cells;

· TBD; 
· The first aggressor has colliding CRS with respect to victim cell, and the second aggressor has non-colliding CRS with respect to the victim cell (Qualcomm);
· Structures for cell identification requirements
· Terminology for the requirements
· with CRS assistance information (Ericsson) coming from TS36.331, i.e., “NeighCellsCRS-Info”, “CRS-AssistanceInfoList”, and “assistance information for UE to”;
· “FeICIC” and “interference cancellation capable UEs” (Huawei), coming from LS on feature list, i.e., “CRS interference handling”.
· Sub-clauses
· New sub-clause, e.g., 8.1.2.10;

· New sub-clause, e.g., 8.1.2.8.3
· Add the additional conditions for the requirements:

· The UE is provided with the CRS assistance information via higher layers [2],

· The CRS assistance data is valid during the entire measurement period.
Agreed Way Forward:
· Core requirements:

· Requirement to identify a newly detectable intra-frequency cell when no DRX is used

· Measurement period for intra-frequency RSRP/RSRQ measurement in RRC_CONNECTED state:

· 200ms;
· Time delay for Cell identification core requirements:

· Option 1: 1000 ms latency including RSRP measurement period: Huawei, HiSilicon, and Media Tek, Intel, Samsung, CMCC;
· Option 2: 1000 ms latency including RSRP measurement period, excluding the detection time of aggressor cells: ZTE

· Option 3: 800 ms latency including RSRP measurement period, excluding the detection time of aggressor cells: Ericsson, ST-Ericsson, ALU, NSN, Renesas;
· Option 4: 1000 ms latency including RSRP measurement period conditioned on the knowledge of the aggressor or aggressors PCI information: Intel

· Companies are encouraged to further discuss the issue related to “detection time of aggressor cells” during this meeting.
· Requirement to identify a newly detectable intra-frequency cell when DRX is used

· Reuse Rel-8 or Rel-10 requirements;
· SCH_RP and SCH Ês/Iot side condition:
· Define the value based on Ês/Iot=-11.07dB;
1.2. RLM
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.2
	R4-126162
	Discussion
	On FeICIC RLM tests
	ZTE Corporation

	6.15.2
	R4-126259
	Discussion
	Simulation results for RLM performance of FeICIC
	Huawei, HiSilicon

	6.15
	R4-126301
	Discussion
	Simulation results and considerations on Rel-11 feICIC RLM
	Renesas Mobile Europe Ltd

	6.15.1.3
	R4-126347
	Discussion
	Simulation Results for RLM in FeICIC
	LG Electronics

	6.15.2
	R4-126524
	Discussion
	Link level simulation results for RLM
	Ericsson, ST Ericsson

	6.15.2
	R4-126610
	Discussion
	RLM evaluation results for feICIC
	Qualcomm Incorporated

	6.15.2
	R4-126672
	Discussion
	On RLM requirements with FeICIC
	Ericsson, ST-Ericsson

	6.15.1
	R4-126126
	CR
	CR on RLM Requirements for FeICIC
	Qualcomm Incorporated

	6.15.1
	R4-126262
	Approval
	Way forward on RLM/RRM measurement in FeICIC
	Huawei, HiSilicon


Agreements on RLM in the last meeting:

· Interference side conditions: Es/Iot = -11.07dB, Ei,1/Noc=4dB, Ei,2/Noc=2dB;

· CRS colliding configuration:

· Option 1: The Pico cell has colliding CRS with the strongest aggressor and has non-colliding CRS with the second strongest aggressor cell;

· Option 2: The Pico cell has non-colliding CRS with the strongest aggressor and has colliding CRS with the second strongest aggressor cell;

· Prioritize non-MBSFN-ABS and do not preclude MBSFN-ABS for simulation;
Open issues:
· Draft CR for RLM core part.
· Minimum Core requirements when no DRX is used:

· Qout evaluation period:
· 200ms (Reuse the Rel-8/10 requirements)
· TBD;
· Qin evaluation period:
· 100ms (reuse the Rel-8/10 requirements);
· TBD
· Minimum core requirements when DRX is used

· Reuse the Qout and Qin evaluation period in Rel-10;

· TBD; 

· Structures for the requirements;
· Terminology for the requirements

· with CRS assistance information (Ericsson) coming from TS36.331, i.e., “NeighCellsCRS-Info”, “CRS-AssistanceInfoList”, and “assistance information for UE to”;

· Sub-clauses

· New sub-clause, e.g., 7.6.2.5;

· No sub-clause is needed;

· Add the additional conditions for the requirements:

· The UE is provided with the CRS assistance information via higher layers [2],

· The CRS assistance data is valid during the entire measurement period.
· RLM performance test:
· Summary of simulation results (Summary of RLM simulation results).
· SNR values for thresholds

· Proposal 4: The SNR deriving methodology shall be similar with what we used in Rel-8 and Rel-10
· Proposal 5: For the SNR deriving in FeICIC RLM test cases, both of margin 1 and margin 2 shall be considered additional XdB compared with Rel-10, i.e., margin 1 is (3.5+X)dB, margin 2 is (3+X)dB, where X is within 0~[0.5]dB range;

· CRS colliding configurations:

· Proposal 3: …1st dominant interferer with CRS colliding, and 2nd dominant interferer with non-CRS colliding.
Agreed Way forward:
· Minimum Core requirements when no DRX is used:

· Qout evaluation period:
· 200ms;
· Qin evaluation period:
· 100ms;
· Minimum core requirements when DRX is used

· Option 1: Reuse the Qout and Qin evaluation period in Rel-10: Huawei, Renesas, Qualcomm, CMCC, ZTE
· Option 2: TBD: Ericsson, ST-Ericsson
1.3. RSRP and RSRQ

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.1.3
	R4-126128
	Discussion
	RRM Measurements for FeICIC
	Qualcomm Incorporated

	6.15.1.3
	R4-126132
	Discussion
	RSRP Accuracy for FeICIC
	Qualcomm Incorporated

	6.15.2
	R4-126249
	Discussion
	FeICIC RRM simulation results
	Intel Corporation

	6.15.2
	R4-126260
	Discussion
	Simulation results for RSRP/RSRQ performance of FeICIC
	Huawei, HiSilicon

	6.15.2
	R4-126261
	Discussion
	Discussion on the RSSI definition in FeICIC
	Huawei, HiSilicon

	6.15.1.3
	R4-126344
	Discussion
	Simulation results for RSRP and RSRQ measurement accuracy of FeICIC
	LG Electronics

	6.15.1.3
	R4-126457
	Discussion
	Link level simulation results for feICIC measurement
	Fujitsu

	6.15.1
	R4-126500
	Discussion
	Discussion for RSRQ definition on FeICIC
	NTT DOCOMO

	6.15.2
	R4-126667
	Discussion
	Link simulation results for RSRP with FeICIC
	Ericsson, ST-Ericsson

	6.15.2
	R4-126263
	Approval
	Way forward on RRM Test Case Lists of FeICIC
	Huawei, HiSilicon

	6.15.2
	R4-126264
	CR
	RSRP/RSRQ measurement accuracy requirements in FeICIC
	Huawei, HiSilicon


Agreements on RSRP and RSRQ in the last meeting:

· CRS colliding configuration for evaluation in the next meeting;

· Option 1: The Pico cell has colliding CRS with the strongest aggressor and has non-colliding CRS with the second strongest aggressor cell;
· WF in the main session in the last meeting;
· Core part of the RRM requirements will be based on the side condition agreed in this meeting. Performance part (RSRP/RSRQ accuracy) side condition could be further discussed in the next meeting.

· Reuse Rel-10 methodology as the working assumption.
Open issues:
· Summary of simulation results.
· RSRP absolute accuracy:
· RSRP Es/Iot=-9.46dB for intra-frequency absolute accuracy.
· RSRP relative accuracy:

· RSRP intra frequency relative accuracy of ±2dB for
· Es/Iot= -7.46dB ;
· Es/Iot is TBD;
· RSRP intra frequency relative accuracy of ±3dB for Es/Iot= -9.46dB;
· PSS/SSS, PBCH, SIB1, and paging are modelled in the ABS subframes of aggressor cells in cell identification and measurement test cases in the same manner as in Rel-10.
Agreed Way Forward:
· RSSI definition (agreement online in the main session):
· WF: 

Working assumption: reusing the existing RSSI definition. If significant network issues are identified, we could revisit the working assumption.
1.4. Way forward for FeICIC

Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.1
	R4-126262
	Approval
	Way forward on RLM/RRM measurement in FeICIC
	Huawei, HiSilicon


Open issues:
· Is it suggested to have a way forward to capture the agreements for cell identification, RLM and RRM to provide a whole picture to the group.

Agreed Way Forward:
· Huawei will provide RLM way forward to capture the agreement for RLM and RRM.
· Ericsson will provide the way forward to capture the agreement for cell identification.
2. UE Demodulation/CSI performance
2.1. System level simulations for demodulation requirements
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.3
	R4-126127
	Discussion
	System Level Simulations for Demod Requirements
	Qualcomm Incorporated

	6.15.3
	R4-126608
	Discussion
	FeICIC link level simulations and framework for demod/CSI
	Qualcomm Incorporated

	6.15.3
	R4-126147
	Discussion
	Interference level for FeICIC demodulation performance and CSI testing
	Huawei, HiSilicon

	6.15.3
	R4-126523
	Discussion
	Side conditions defining in FeICIC performance tests
	Ericsson, ST Ericsson


Open issues:
· Test purpose:

· Can we agree that 

· The test purposes of FeICIC demodulation tests are to verify the performance of CRS-handling in the subframes of serving cell that overlap with ABS of aggressor cell, where UE should cancel at least two interferences;
· The test purposes of FeICIC CSI tests are to verify the CSI reporting with CRS-handling in the subframes of serving cell that overlap with both ABS and non-ABS of aggressor cell, where UE should cancel at least two interferences.

· Methodology to obtain the interference levels for FeICIC demodulation and CSI requirements

· Interested UE sets to be observed:

· Set 1: 10% Pico UE (for control channels)
· Set 2: 50%-ile Pico CRE UE (for PDSCH TM-2 test cases)
· Set 3: 50%-ile Pico non-CRE UE (for PDSCH rank-2 test cases).
· Method 1 (Qualcomm and Huawei previous contribution): 

· Step 1: collected all the CRE UEs having the 1st aggressor as colliding-CRS and the 2nd aggressor as non-colliding CRS and plotted their statistics;
· Step 2: pick a UE based on X%-ile (for example, 50%-ile) statistics, and obtain the resulted Es/Noc1, EI,1/Noc1, EI,1/Noc2, EI,2/Noc1, EI,2/Noc2, Noc3/Noc2;
· Step 3: ran link level simulations for the above choice with no CRS-IC, CRS-IC of the strongest aggressor, and CRS-IC of the two strongest aggressors to observe the throughput gain.
· Step 4: obtain the side conditions.
· Method 2 (Qualcomm):
· Step 1: the ES,I/Noc1 of the first aggressor level may be chosen based on X-percentile of the CDF. X may be chosen as 50% for PDSCH demod and CSI and as 10% for PDCCH and PHICH demod tests. For TM2 tests the CDF may be based on CRE UEs, and for TM3 tests the CDF may be based on pico center UEs.
· Step 2: the ES,I/Noc1 of the second aggressor level may be chosen based on 10%-ile of the CDF of the ratio of the two aggressor levels.
· Method 3 (Huawei):

· Step 1: Log Es/Iot for an interested UE set and pick out the UEs based on a certain percentile of Es/Iot CDF, e.g., 50%-ile Pico CRE UE Es/Iot for PDSCH TM2 test (which follows the same way in Rel-10). And then obtain corresponding Es/Iot.
· Step 2: Select Es/Noc2, EI,1/Noc2 from UEs picked out in Step 1.

· Step 2.1: From the UEs picked up in Step 1, select the serving cell Es/Noc2 by observing the 50%-ile of conditional Es/Noc2 CDF. And pick out UEs within a certain window around obtained Es/Noc2.

· Step 2.2: From the UEs picked up in Step 2.1, select the first strong aggressor cell interference level EI,1/Noc2 by averaging the available EI,1/Noc2 values or observing 50%-ile of conditional EI,1/Noc2 CDF.

· Step 3: Calculate the second aggressor cell interference level EI,2/Noc2.

· Step 3.1: Obtain the CDF-s for Noc1, Noc2, Noc3 with respect to all UEs and find the relations between them.

· Step 3.2: Calculate the second aggressor cell interference level by using the equation as follows
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· CRS colliding configuration:

· Option 1: The Pico cell has colliding CRS with the strongest aggressor and has non-colliding CRS with the second strongest aggressor cell;

· Option 2: The Pico cell has non-colliding CRS with the strongest aggressor and has colliding CRS with the second strongest aggressor cell;

Not handled
2.2. Framework for demodulation performance and CSI requirements
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.3
	R4-126146
	Discussion
	Discussion on the framework of FeICIC demodulation and CSI testing
	Huawei, HiSilicon

	6.15.3
	R4-126528
	Discussion
	The transmission issue of PSS/SSS/PBCH/SIB-1 in ABS for FeICIC requirements definition
	Ericsson, ST Ericsson

	6.15.3
	R4-126531
	Discussion
	Further discussion on reference Receiver  for FeICIC
	Ericsson, ST Ericsson

	6.15.3
	R4-126608
	Discussion
	FeICIC link level simulations and framework for demod/CSI
	Qualcomm Incorporated

	6.15.3
	R4-126290
	Approval
	PDSCH demodulation in Rel-11 FeICIC
	NEC


Open issues:
· PDSCH simulation assumptions:
· PDCCH/PCFICH, PHICH simulation assumptions;

· Model PSS/SSS/PBCH/SIB-1 in ABS for FeICIC;
· Reference receiver:

· Confirm that both CRS interference cancelling receiver and CRS puncturing receiver can be considered.

Not be handled.
2.3. PBCH-IC
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.15.3
	R4-126146
	Discussion
	Discussion on the framework of FeICIC demodulation and CSI testing
	Huawei, HiSilicon

	6.15.3
	R4-126471
	Discussion
	Discussion on PBCH IC performance test case assumptions
	Nokia Siemens Networks, Nokia Corporation

	6.15.3
	R4-126494
	Discussion
	Link level simulation results on PBCH-IC receiver
	MediaTek

	6.15.3
	R4-126611
	Approval
	Simulation Assumptions for PBCH requirement in FeICIC
	Qualcomm Incorporated


Open issues:
· SFN synchronization: Way forward from NSN.
Qualcomm, Renesas: un-sync leads to the UE implementation complexity from the memory and processing time perspective.

Ericsson: whether PBCH-IC is conducted frequently. 
Intel: explain the motivation, does it reduce the network complexity.

· PBCH simulation assumptions with PBCH interference cancelling;

Way Forward:
· No agreement. Further offline discussion is suggested during the meeting to clarify the UE implementation complexity and the motivation or benefit to have un-syn SFN tests.
3. Reference
[1] Huawei, HiSilicon, R4-126030, “Meeting minutes for FeICIC ad hoc session on Thursday evening”, Santa Rosa, CA, USA, 8-12 October, 2012.
4. Appendix: List of proposals from companies
4.1. RRM core
4.1.1. Cell identification
Proposals:

· ZTE (R4-126161):

Proposal 1: Reuse Rel-10 cell detection requirements for eICIC as Rel-11 cell detection requirements for FeICIC, which is [1000] ms latency.
Proposal 2: PSS/SSS IC receiver should be used as the baseline receiver for FeICIC.
· Intel (R4-126250): 

Observation 1): PSS/SSS IC receiver could significantly shorten the cell ID acquisition delay for 9dB CRE given either 1 or 2 aggressor cell are cancelled;

Observation 2): The cell ID acquisition delay could not meet the Rel.8/10 requirement if IC receiver is not implemented for some cell ID combinations.
Proposal: Since IC receiver brings significant gain for PSS/SSS detection, FeICIC capable UE should be able to cancel at least one interference in cell detection process to meet the cell detection requirement for different the channel conditions.
· Huawei, HiSilicon (R4-126257):

Proposal 1: The cell identification delay may be designed as [1000] ms in the case of including RSRP measurement period.
· Samsung (R4-126430):
Observation: PSS/SSS IC with cell cancellation can meet the Rel-8 and Rel-10 requirement for all the simulated conditions.
· Fujitsu (R4-126456):

Observation 1: In some cases PSS/SSS IC with 1 cell cancellation cannot satisfy the existing requirement.
Observation 2: PSS/SSS IC with 2 cell cancellation outperforms PSS/SSS IC with 1 cell cancellation but cannot meet the Rel-10 requirement under AWGN and ETU70 in case 4.
· Renesas (R4-126461):

Proposal 1: RAN4 confirms that cell detection time (excluding the RSRP measurement time) of 600ms is possible with PSS/SSS cancellation. 

Proposal 2: RAN4 test cases for cell search under 9 dB CRE only apply for UEs supporting the feature 5-2 in Rel-11 UE capabilities according to R1-124593 and R4-126013.
· Media Tek (R4-126493):

Observation 1: Cell detection delay depends on number of cancelled cells, channel model, PCI configurations and duty cycle.

Observation 2: PSS/SSS IC is useful in improving the performance of cell search. 
Proposal 1: Reuse Rel-10 cell detection requirements for eICIC as Rel-11 cell detection requirements for FeICIC, which is [1000] ms latency.
· Qualcomm (R4-126609):

Observation: Rel-8 delay of 600msec (800msec if measurement period of 200msec is included) can be fairly easily met with either 1 cell or 2 cell PSS/SSS IC.

Proposal 1: Use Rel-8 delay of 600msec (800msec if measurement period of 200msec is included) for FeICIC cell identification.

Proposal 2: The first aggressor has colliding CRS with respect to the victim cell, and the second aggressor has non-colliding CRS with respect to the victim cell.
· Ericsson, ST-Ericsson (R4-126660):

Proposal: The FeICIC Rel-11 cell identification requirements should be based on 600 ms cell detection time, excluding the detection time of aggressor cells and excluding the measurement time.
· Ericsson, ST-Ericsson (R4-126664):
· Ericsson, ST-Ericsson (R4-126668):

The following RRM requirements have been specified for eICIC in Rel-10:

· E-UTRAN intra-frequency measurements under time domain measurement resource restriction (separately for FDD and TDD),

· E-UTRAN E-CID measurements when time domain measurement resource restriction pattern is configured (separately for FDD and TDD).

Proposal 1: For FeICIC in Rel-11, it is proposed to introduce two new corresponding sections, where the requirements would be different for FDD and TDD:

· E-UTRAN intra-frequency measurements under time domain measurement resource restriction with CRS assistance information,

· E-UTRAN E-CID measurements when time domain measurement resource restriction pattern with CRS assistance information is configured.
Proposal 2: Similarly, it is also proposed to add new sections for measurement accuracy requirements, where the requirements would be the same for FDD and TDD:

· Absolute RSRP accuracy requirements under time domain measurement resource restriction with CRS assistance information 

· Relative RSRP accuracy requirements under time domain measurement resource restriction with CRS assistance information

· Absolute RSRQ accuracy requirements under time domain measurement resource restriction with CRS assistance information 

· UE Rx-Tx accuracy requirements under time domain measurement resource restriction with CRS assistance information.
4.1.2. RLM

Proposals:

· ZTE (R4-126162):

For colliding CRS with the first aggressor and non-colliding CRS with the second aggressor cell,

Observation 1: Qout difference of IC two cells and IC one cell is 0.7 dB; Qin difference of IC two cells and IC one cell is 0.73 dB.

Observation 2: Qout difference of IC one cell and on IC is 2.1 dB; Qin difference of IC one cell and no IC is 1.7 dB.

For non-colliding CRS with the first aggressor and colliding CRS with the second aggressor cell, 

Observation 3: Qout difference of IC two cells and IC one cell is 1.53 dB; Qin difference of IC two cells and IC one cell is 1.17 dB. 

Observation 4: Qout difference of IC one cell and on IC is 1.09 dB; Qin difference of IC one cell and no IC is 0.94 dB.

Proposal 1: Use CRS colliding configuration Option1 and use IC first aggressor cell as the reference receiver for non-MBSFN ABS RLM in-sync and out-of-sync tests.

Proposal 2: Re-use existing eICIC implementation margins for non-MBSFN ABS RLM in-sync and out-of-sync tests.
· Huawei, HiSilicon (R4-126259): 

Proposal 1: For FeICIC RLM, the core requirements and test cases shall be considered based on both TDM pattern and CRS IC.

Proposal 2: The current RLM core requirements can be kept the same as Rel-10 description, except for removing the colliding CRS description in note.

Proposal 3: Since there is no big difference between simulation option 1 and option 2, it is much reasonable to set the option 1 as the RLM test case in order to align with the working assumption for cell identification and RSRP/RSRQ measurement, i.e., 1st dominant interferer with CRS colliding, and 2nd dominant interferer with non-CRS colliding.

Proposal 4: The SNR deriving methodology shall be similar with what we used in Rel-8 and Rel-10, i.e.,
SNR2 = 
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Proposal 5: For the SNR deriving in FeICIC RLM test cases, both of margin 1 and margin 2 shall be considered additional XdB compared with Rel-10, i.e., margin 1 is (3.5+X)dB, margin 2 is (3+X)dB, where X is within 0~[0.5]dB range.
· Renesas (R4-126301):

Proposal 1: Agree on “Option 1: The 1st dominant interferer with CRS collision; the 2nd dominant interferer without CRS collision” for feICIC RLM test cases.

Proposal 2: In RLM test cases, ABS subframes consist of only CRS transmission.

Proposal 3: Clarify in future feICIC RLM simulation assumptions that timing delays of 2.5μs are applied between interfering cell transmissions wrt. serving cell transmission.

Proposal 4: Model frequency offsets between interfering cell transmissions wrt. serving cell transmission in feICIC RLM test cases. Values of the frequency offsets are for further discussion.

Proposal 5: Follow Rel-8/9/10 methodology for deriving RLM thresholds in Rel-11 feICIC. Specific values for the margins need further discussion.
· LGE (R4-126347):

Proposal 1: For RLM test in FeICIC, we should consider at least one CRS-IC for both option1 and option 2.

Proposal 2: We should choose one test case among option1 and option2 to reduce RLM test cases in FeICIC.
· Ericsson, ST-Ericsson (R4-126524):

Table 3: The proposed threshold for out-of-sync and In-sync

	parameters
	value

	Out-of-sync
	-7.8

	In-sync
	-3.4


In [1], two cases are considered for simulation:

•
Case 1: only CRS transmission in Non-MBSFN ABS/MBSFN ABS subframes. (Reuse Rel-10 methodology)

•
Case 2: CRS and other necessary channels in ABS under some cases, e.g., for SIB1.
In this paper, we provide link level simulation results for RLM, and hope the group can consider Case 2 as the baseline simulation assumption and take into account the proposed value in the RLM performance requirement definition.

· Qualcomm (R4-126610):

Table 7: FeICIC RLM simulation results
	Scenario
	Description
	ABS pattern
	CFI
	Channel model
	Verification point
	SNR w/ aggressors and CRS-IC
	SNR w/o aggressors

	RLM1-1
	2x2 8CCE DCI1A 10MHz SFBC
	Normal ABS
	2
	ETU 30 Hz
	10%
	-7.9dB
	-9.6dB

	RLM2-1
	2x2 4CCE DCI1C 10MHz SFBC
	Normal ABS
	2
	ETU 30 Hz
	2%
	-3.8dB
	-5.2dB


It is observed that the SNR values at the verification points are 1.7dB and 1.4dB higher for out-of-sync and in-sync, respectively, compared to the single cell cases.
In this contribution we provided RLM simulation results. 10% BLER for RLM1-1 is achieved at -7.9dB, and 2% BLER for RLM2-1 is achieved at -3.8dB. We recommend taking these values into account in defining SNR values for RLM tests.

· Ericsson, ST-Ericsson (R4-126672):

A text proposal for RLM requirements skeleton for FeICIC is in Annex below. Separate sections are proposed for FeICIC RLM requirements with and without DRX.
4.1.3. RSRP and RSRQ

Proposals:

· Qualcomm (R4-126128, R4-126132):

Modifying the RSSI definition to take into account interference cancellation has some system performance benefits, however, it would increase the implementation complexity and would make the requirements and test definitions very complicated. We believe RAN4 should consider very carefully whether the benefits of changing the RSSI definition outweigh the shortcomings considering also that the mismatch is likely to be small in most cases.

Proposal: Reuse the same accuracy requirements as defined in Rel.10 for eICIC and adjust the Es/Iot levels as follows:

•
RSRP intra frequency relative accuracy of ±2dB for Es/Iot= -7.46dB ;
•
RSRP intra frequency relative accuracy of ±3dB for Es/Iot= -9.46dB;
•
RSRP Es/Iot=-9.46dB for intra-frequency absolute accuracy.
The current RSRQ accuracy requirements should also be met if the RSRP accuracy requirements are met. Our proposal is to keep the current requirements for RSRQ with adjusting the Es/Iot values accordingly also.

· Intel (R4-126249):

Proposal 1: The definition of ideal RSSI 

The ideal RSSI is an error free measure, where the power of colliding CRS of aggressor(s) is excluded but the power of non-colliding CRS of aggressor(s) included. The ideal RSSI uses the same sampling rate as for the estimated RSSI as explained below:

The aggregate ideal RSSI during L1 measurement period is the average of ideal RSSI in all OFDM symbols used for the measuring RSSI (i.e. estimated RSSI).

Observation 1:  In case of no-MBSFN ABS, the absolute RSRP accuracy is 0.6 and 0.3 dB in FDD and TDD, respectively.  

Observation 2:  In case of no-MBSFN ABS, the RSRQ accuracy is -1.0 and -1.3 dB in FDD and TDD, respectively.

Observation3:  The measurement accuracy difference between using 400ms and 200ms measurement periods are small.
· Huawei, HiSilicon (R4-126260, R4-126261):

The simulation results can be summarized in Table 2.

Table2 Measurement accuracy for RSRP

	Channel
	　
	5%
	95%
	Span

	AWGN
	w/o IC
	1.97
	3.13
	1.16

	
	With IC
	0.78
	2.11
	1.33

	EPA5
	w/o IC
	0.43
	3.96
	3.53

	
	With IC
	0.16
	2.48
	2.32

	ETU70
	w/o IC
	0.72
	3.26
	2.54

	
	With IC
	0.08
	1.68
	1.6


Based on the simulation results, it can be seen that the with interference cancellation, the absolute RSRP measurement accuracy without IC is better than the case with IC for AWGN channel. In EPA5 and ETU70 channel, both the absolute and relative accuracy can be improved with IC.
The impacts of RSSI definition on the system, UE and specification are analyzed. The analysis should be considered when we decide the definition of RSSI.
· LG Electronics (R4-126344):

Based on these simulation results, we provide some observations.

Observation 1: In FeICIC, minimum requirements for absolute and relative accuracy of RSRP cannot be met in all Rel-8/9/10 if not cancelling 1st strongest colliding aggressor cell. 

Observation 2: In FeICIC, minimum requirements for absolute accuracy of RSRQ cannot be met in all Rel-8/9/10 if not cancelling 1st strongest colliding aggressor cell. 

Observation 3: The estimated RSSI can be different where it is measured, i.e. before or after CRS-IC/Puncturing.

Based simulation results and above summarized observations, we propose as follows.

Proposal 1: In case of colliding with 1st aggressor cell, non-colliding with 2nd aggressor cell, CRS-IC should be considered to meet the RSRP absolute and relative measurement accuracy of Rel-8/9/10 for 1st aggressor cell.

Proposal 3: In case of colliding with 1st aggressor cell, non-colliding with 2nd aggressor cell, CRS-IC should be considered to meet the RSRQ absolute measurement accuracy of Rel-8/9/10 for 1st aggressor cell.

Proposal 4: To have reasonable RSRQ in FeICIC point of view, the measurement point for RSSI should be after CRS-IC/Puncturing.

· NTT DoCoMo (R4-126500):

Observation) It is preferable to feedback more accurate RSRQ value considering CRS cancellation behaviour taking into account RSRQ accuracy.

Proposal) RAN4 is respectfully asked to discuss and select the following alternatives taking into account the demodulation receiver performance and RSRQ accuracy.


Alt 1) RSRQ calculated after CRS cancelling/ puncturing


Alt 2) No changing RSRQ from Rel-10 eICIC 


Alt 3) RSRQ defined as RSRP/ (RSSI – sum of RSRP on dominate macro cells to be cancelled)

· Ericsson, ST-Ericsson (R4-126667):

Based on the discussion above, the following proposed:

•
Proposal 1: Do not consider for measurement requirements the scenario with all three cells having colliding CRS.

•
Proposal 2: Study measurement performance in MBSFN scenarios.

•
Proposal 3: Do not consider extending measurement period to 400 ms.

•
Proposal 4: PSS/SSS, PBCH, SIB1, and paging are modelled in the ABS subframes of aggressor cells in cell identification and measurement test cases in the same manner as in Rel-10.
· Huawei, HiSilicon (R4-126263):

In terms of time plan for the tests, we suggest to complete each phase in two RAN4 meeting cycles. Based on the agreed work plan in [3], the proposed timeline is given below:

· Completion of Phase I FeICIC RRM tests

–
2 RAN4 meeting cycles

· RAN4 #66 (Jan. 2013)

-
Initial phase test drafts and alignment

· RAN4 #66bis (April 2013)

-
Final CRs agreed for TS 36.133 

· Completion of Phase II FeICIC RRM tests

–
2 RAN4 meeting cycles

· RAN4#66bis (April 2013)

-
Initial phase test drafts and alignment

· RAN4#67 (May 2012)

-
Final CRs agreed for TS 36.133
4.2. UE demodulation/CSI performance
4.2.1. System level simulations for demodulation requirements

Proposals:

· Qualcomm (R4-126127):
Proposal 1: For PCFICH/PDCCH/PHICH demodulation requirements the EI,1/Noc1 of the dominant macro cell should be set to 6 dB.

Proposal 2: For PCFICH/PDCCH/PHICH demodulation requirements the EI,2/Noc1 of the second interferer cell should be set to 4 dB.

Proposal 3: For PDSCH demodulation requirements the EI,1/Noc1 of the dominant macro cell should be set to 13 dB.

Proposal 4: For PDSCH demodulation requirements the EI,2/Noc1 of the second interferer cell should be set to 11 dB.

· Huawei, HiSilicon (R4-126147):
Proposal: It is suggested to use Alternative 1 as the method to determine the side conditions for FeICIC demodulation and CSI report testing. The detailed procedure can be described in logogram:

x%-ile of CDF for a set of UE → Es/Iot → Es/Noc2 → EI,1/Noc2 + (Noc1, Noc2, Noc3) → EI,2/Noc2 → obtain all the parameters, i.e., Es/Noc2, EI,1/Noc2, EI,2/Noc2, Noc1/Noc2, Noc3/Noc2.
4.2.2. Framework for demodulation performance and CSI requirements

Proposals:

· Huawei, HiSilicon (R4-126146):
Proposal 1: The test purposes of FeICIC demodulation tests are to verify the performance of CRS-handling in the subframes of serving cell that overlap with ABS of aggressor cell, where UE should cancel at least two interferences;

Proposal 2:  The test purposes of FeICIC CSI tests are to verify the CSI reporting with CRS-handling in the subframes of serving cell that overlap with both ABS and non-ABS of aggressor cell, where UE should cancel at least two interferences;

Proposal 3: Two aggressor cells with two strong interference levels are assumed for FeICIC demodulation and CSI requirements.

Proposal 4: Set one interference cell as CRS-colliding and another CRS-non-colliding.

Proposal 5: define demodulation and CSI requirements only for non-MBSFN ABS.

Proposal 6: PSS/SSS and PBCH can be modelled for both requirements and tests. But SIB-1 is suggested not to be modelled for the simulation but could be transmitted during the test. The other channel and signal transmissions in both ABS and non-ABS follow those specified in Rel-10.

Proposal 7: the parameters in Table 2 are suggested for the study of FeICIC PDSCH performance requirements.
Proposal 8: it is suggested to use the test parameters given in Table 3 and Table 4 for PDCCH/PCFICH and PHICH performance requirements respectively.

Proposal 9: it is suggested to use the test parameters given in Table 5 for PBCH performance requirements.
Proposal 10: it is proposed to study CQI definition test, aperiodic CQI test under fading channel and RI test for FeICIC CSI requirements.
Proposal 11: Two strong interferences should be modelled, which is aligned with the interference model defined for demodulation performance.

· Ericsson, ST-Ericsson (R4-126528, R4-126531):

PSS/SSS/PBCH/SIB-1 shall be transmitted in ABS subframes in any simulation assumption and test setup for FeICIC performance requirements
Observation 1: In typical case, one-CRS IC can achieve pretty good performance

Observation 2: “IC + Punc.” receiver can achieve pretty good performance in most of the cases with affordable complexity
· Qualcomm (R4-126608):
Proposal 1: From both the control channel reliability and PDSCH demod performance points of view, FeICIC demod requirements should be defined based on 2 cell CRS-IC

Proposal 2: Aggressor levels for demod tests should be chosen such that they can clearly differentiate the UEs with 2 cell CRS-IC from UEs with 1 cell or no CRS-IC.

Proposal 3: For demodulation and CSI tests the ES,I/Noc1 of the first aggressor level may be chosen based on X-percentile of the CDF, and the ES,I/Noc1 of the second aggressor level may be chosen based on 10%-ile of the CDF of the ratio of the two aggressor levels. X may be chosen as 50% for PDSCH demod and CSI and as 10% for PDCCH and PHICH demod tests. For TM2 tests the CDF may be based on CRE UEs, and for TM3 tests the CDF may be based on pico center UEs.

Proposal 4: Define demod and CSI requirements/tests only for non-MBSFN ABS as much as possible. If necessary, define only a single MBSFN ABS test to functionally verify UE’s correct usage of MBSFN subframe information.

Proposal 5: Use the normal PHICH duration and CFI=2 OFDM symbols for PDCCH and PHICH requirements.

Proposal 6: For FeICIC demod/CSI tests, set Noc2 equal to be Noc1.

Proposal 7: Define the following tests for FeICIC demod/CSI:

· PDSCH
· Transmit diversity, 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· Open loop spatial multiplexing, non-MBSFN ABS (FDD,TDD)
· PDCCH/PCFICH
· 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· PHICH
· 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· PBCH
· Non-ABS (FDD,TDD)
· CQI
· CQI reporting under fading conditions, PUSCH 3-0, 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· RI
· RI reporting test, 1st aggressor with colliding CRS and 2nd aggressor with non-colliding CRS, non-MBSFN ABS (FDD,TDD)
· NEC (R4-126290):

Observation 1: Considerable performance gain can be achieved by using CRS IC receiver.

Observation 2: Cancelling stronger CRS interference brings better performance gain.

Observation 3: Cancelling a weak CRS interference may bring no significant performance gain.

Observation 4: If a CRS interference is not cancelled, it would introduce more performance degradation if it’s not colliding with desired cell CRS.

Hence, we make the following proposals:

Proposal 1: Agree on two explicitly modelled interferences, which will occur in realistic scenarios. 

Proposal 2: Set two explicitly modelled interference power in such a way that CRS interference cancellation gain can be seen.
4.2.3. PBCH-IC

Proposals:

· Nokia Siemens Networks, Nokia Corporation (R4-126471):

In summary, the UE in SFN shifting network do not assumed to have much more complexity than the UE in SFN synchronized network in PBCH IC. And the decoding performance with SFN synchronization assumption can also applied for UE in SFN shifting network. Thus we don’t need to involve new requirements for SFN shifting network assumption. But assuming SFN synchronization will simplify the test case configuration thus it is proposed that RAN4 to keep the test case configuration with SFN synchronization assumption, while the performance is applied for both network deployments, SFN synchronized and SFN shifting.
· Media Tek (R4-126494):

Observation 1: Compared with the PBCH performance without interference, PBCH interference from aggressor(s) seriously deteriorate the PBCH demodulation performance with about 5dB-7dB loss.

Observation 2: Compared with no IC, 2 cell PBCH IC can improve the PBCH demodulation performance with about 2.6dB-3dB performance gain. However, there is still about 2.8dB-4dB performance gap between no interference and PBCH IC. 

Observation 3: Under two aggressors scenario, cancelling PBCH interference of two aggressors could get better performance gain than canceling PBCH interference of only stronger aggressor. However, more complexity UE implementation and high power consumption would be the cost.
· Qualcomm (R4-126611):

In this contribution we propose simulation assumptions for defining the PBCH performance requirement for the SFN synchronous case. The proposed simulation assumptions are shown in Table 1. With the simulation assumption, we propose the requirement to be determined based on the worse of the two cell ID scenarios based on PBCH IC of the two aggressors. 
Table1: PBCH IC simulation assumptions for defining FeICIC PBCH requirement for SFN synchronous case
	Assumption
	Value

	Number of interfering cells (N)
	2

	SNR for aggressor cells
	(1st dominant interferer, 2nd dominant interferer) = (4dB, 2dB)

	Cell ID
	Evaluate the following two scenarios:

(serving cell, 1st dominant interferer, 2nd dominant interferer) = (0, 6, 2)
(serving cell, 1st dominant interferer, 2nd dominant interferer) = (0, 1, 2)

	Channel model
	ETU 30Hz

	Carrier frequency
	2GHz

	Antenna configuration
	2x2, low correlation

	Subframe shifting
	None

	ABS configuration
	Non ABS subframe

	System bandwidth
	10MHz

	Cyclic prefix
	Normal

	Power allocation (rhoA, rhoB)
	-3dB

	Serving cell SNR measured at CRS
	-11 to 0dB, step size 1dB

	Interference
	Aggressor cell interferences are explicitly modeled

	Tx EVM
	6%

	Receiver
	Evaluate the following

· PBCH IC of 2 aggressors

· PBCH IC of 1 aggressor (for information)

· No PBCH IC (for information)

CRS-IC should be performed at the same time.

	Simulation length
	40000 subframes minimum

	Channel and interference estimation
	Realistic

	Aggressor PBCH decoding 
	Practical


We do not see a need to define PBCH IC requirement for the non-SFN synchronous case.
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