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1. General
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	Qualcomm 

	7.13
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Summary
· Qualcomm (R4-145191)

NAICS Parameters:

RAN4 found performance and complexity benefit with

· Higher layer signalling of PDSCH starting symbol, with one of the signalled possibilities being to follow PCFICH. If the signalling indicates follow PCFICH, the UE blindly detects the starting position through PCFICH reading.

· Limiting the number of VCID values to a total of 6-12 values as agreed by RAN1. Further, it would be beneficial to structure the signalling such that 

· VCID + SCID can be associated with the PCI of the CoMP cluster

· VCID + SCID can be associated with the CSI processes within each CoMP cluster 

in order to allow further refinement for QCL information.

· Allow for signalling a reduced set of potential CSI-RS tones based on network operation. 

NAICS Operation:

RAN4 found performance and complexity benefit with

· One bit indication to NAICS users on whether eIMTA is supported in neighbour cell or not.

For informational purposes, RAN4 has reached agreement on the following aspects

· Performance of the Rel-12 advanced receiver should be no worse than the Rel-11 MMSE-IRC performance.

·  Allow UE-driven fallback operation to Rel-11 MMSE-IRC performance. 

·  Not support any NAICS-specific trigger signalling.
· Test cases covering mixed TM scenarios, non-colliding CRS interferer and randomized interference model across RBs to be discussed further in the RAN4 WI performance part.

· Do not support 4 CRS AP based CRS-based TM in Rel-12, while 4 Tx DMRS based TMs are supported by Rel-12 NAICS.

· Qualcomm (R4-145193)

· Proposal 1: Performance of the Rel-12 advanced receiver should be no worse than the Rel-11 MMSE-IRC performance.

· Propose to allow UE-driven fallback operation to Rel-11 MMSE-IRC performance and propose to have RAN4 demodulation test cases to ensure this behaviour.

· Propose to not support any NAICS-specific trigger signalling, as this decision at the UE can depend on dynamic parameters. In the category of semi-static signalling, the existing RSRP reporting mechanism can be re-used.
· Proposal 2: Test cases covering mixed TM scenarios, non-colliding CRS interferer and randomized interference model across RBs should be discussed further in the RAN4 WI performance part.

· Proposal 3: Provide one bit indication to NAICS users on whether eIMTA is supported in neighbour cell or not.

· Proposal 4: 4 Tx Antenna Ports

· Propose to not support enhanced performance requirements for 4 Tx based CRS-TMs in Rel-12, while fallback to Rel-11 MMSE-IRC needs to be ensured.

· On the other hand, enhanced performance requirements would be supported for 4 Tx based DMRS-TMs for up to rank 2 transmissions as already agreed by RAN4.

· Qualcomm (R4-145194)
· Conclusion: In this paper, test cases for UE demodulation requirements for NAICS were proposed covering variations in a wide variety of aspects such as:
· Low / Medium geometries to test enhanced performance as well as fallback operation.

· Modulation schemes

· Transmission rank

· Traffic to pilot power ratio

· Transmission modes

· Frequency selective interference: Multiple UEs scheduled

· Colliding/ Non-Colliding CRS patterns for dominant and non-dominant interferers

· Mediatek(R4-145287)
· Proposal # 1: The network is free to choose three PA values from the set of existing 8 values and these same 3 values shall be also used for QPSK C-RNTI based PDSCH transmissions. The three values need to be explicitly signalled.
· Proposal # 2: Considering the progress of the NAICS WI, our preference is for 12 but we are fine with either 6 or 12 combinations for VCID and nSCID. 
· Proposal # 3:  The PDSCH start position could be either blindly detected or found by decoding the interferes PCFICH. However for cross carrier scheduling in CA and TM10, this decoding does not give enough information to determine the PDSCH start position. Always using the 4th symbol assumption for the start position leads to a performance loss which leads to the conclusion that the NAICS receiver would benefit from receiving information about the PDSCH start position signalled from the network.

· Proposal # 4:  Configuration information for all the CSI-RS (ports and offset/periodicity and 
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if configured) should be higher-layer signalled to the UEs. 

· Proposal # 5:  We propose QCL information be signalled to the UE using TM10 to aid in channel estimation of DMRS with the aid of the quasi-collocated CSI-RS/CRS.

· Proposal # 6: The NAICS receiver shows worthwhile performance gains with 4 CRS AP configurations. However, due to the complexity we recommend that signalling be defined for PMI subset restriction to reduce the UE complexity in this mode
2. Semi-static parameter blind detection and signaling
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Summary

· CATT (R4-144260)

Proposal:
· TDD subframe type blind detection should be minimized when possible to reduce UE complexity
· UE is allowed to assume synchronized UL/DL configuration in the serving and interference cells
· UE is allowed to assume synchronized SS configuration (or DwPTS length) in the serving and interference cells
Observation:

· There seems to be a benefit of signaling the CSI-RS configuration

· If the working assumption of supporting TM10 in NAICS is to be confirmed, it is beneficial to include QCL in higher-layer signaling
· Huawei (R4-144316)

· Proposal 1: Agree on 3 PA values
· Proposal 2: Agree to inform RAN2 to define signalling for virtual cell ID coupled with nSCID, CSI-RS configurations and QCL information. The number of VCID+nSCID combinations be 6

· Proposal 3: Agree that PB, CRS ports, MBSFN pattern, subset of PA, and subset of TMs are associated with physical Cell ID 

· Samsung (R4-144531)
· Proposal #1: The maximum number of PA values for NAICS higher-layer signaling parameter should be three per interfering cell.
· Proposal #2: HL signaling on PDSCH starting symbol is beneficial in terms of reducing UE complexity and improving performance, without implying any limitation at eNB side
· Proposal #3: HL signaling on ZP and NZP CSI-RS configuration is beneficial in terms of reducing UE complexity and improving performance, without implying any limitation at eNB side
· Proposal #4a: The TDD UL/DL configuration of interference cell is assumed to be same as serving cell when any NAICS signaling is present
· Proposal #4b: Not to support NACIS + eIMTA operation in Rel-12. Not to mandate enabling NAICS receiver on TDD special subframe.  
· Samsung (R4-144532) 
· Observation #1: DMRS based FO/TO estimation will introduce non-negligible UE implementation complexity even for TM10 capable UE
· Observation #2: DMRS based FO/TO estimation is not reliable under Rel-11 network deployment assumptions, e.g. the performance loss can be up to 2.0dB in certain case. Meanwhile, CRS/CSI-RS based FO/TO estimation is more reliable. It confirmed RAN1/4 Rel-11 conclusion once again
· Observation #3: In each TP, use of one TP-specific VCID and the legacy PCID would be enough to realize TP-specific local transmissions with interference randomization in Rel-11 CoMP deployment
· Proposal #1: QCL information for TM10 interference and the associated TP specific CSI-RS information is found as beneficial in complexity and performance if RAN1 defines the HL signaling
· Proposal #2: The maximum number of combinations of VCID and nSCID for a NAICS UE should be six which corresponds to up to three interfering TPs.
· LGE (R4-144537)

· Proposal #1: CSI-RS and QCL information should be signaled by higher layer for feasible NAICS operation (interference for TM10)
· Proposal #2: The limited number of candidate TPs to transmit information by high layer signaling should be considered
· Proposal #3 PDSCH start symbol for all transmission modes should be signaled by higher layer
· NVIDIA (R4-144684) 
Proposal:  
· Signal both zero-power and non-zero-power CSI-RS information to the UE
· Signal an assumed PDSCH starting symbol to the UE per each NAICS candidate cell
· Signal an associated QCL CSI-RS resource per combination of virtual cell ID and nSCID
· CSI-RS also needs to be associated with CRS as in Rel-11 to enable reliable frequency tracking
· Signal optionally the SIB1-configured UL-DL configuration of each NAICS candidate cell
· The signaling may be used by the UE to determine fixed DL subframes
· Absence of this signaling means that eIMTA is not used in the cell
· Ericsson (R4-144808)
· Observation 1: Phase 1 interference model does not present a realistic scenario for NAICS
· Observation 2: Phase 1 interference model does not guarantee the blind detection reliability for more realistic scenarios where the interference characteristics are changing
· Observation 3: A randomized interference model is necessary to verify the blind detection reliability
· Observation 4: With the proposed modified Phase 2 interference model joint blind detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI) is feasible with reasonably good gain with 1PRB pair based blind detection
· Proposal 1: Phase 2 interference model should be considered in NAICS WI in order to guarantee the blind detection reliability with the following modifications
· Follow CQI and OLLA are disabled
· Randomized Modulation order, PMI, RI on every PRB pair should be assumed for the interfering cells
· Bursty traffic model should be maintained
· Ericsson (R4-144809)
· Observation 1: NAICS gains are smaller in non-colliding CRS scenarios than the colliding CRS scenarios due to poor channel estimation and noise estimation for the NAICS receivers, and a better baseline receiver comparing to the colliding CRS scenarios as shown in [2]. The baseline receiver is better due to that the interference seen on CRS is the same as seen on PDSCH
· Observation 2: NAICS gains are smaller in non-colliding CRS scenarios than the colliding CRS scenarios due to poor channel estimation and noise estimation for the NAICS receivers, and a better baseline receiver comparing to the colliding CRS scenarios as shown in [2]. The baseline receiver is better due to that the interference seen on CRS is the same as seen on PDSCH
· Proposal: Confirm non-colliding CRS on the dominant interfering cell to be included to for NAICS WI with the goal to set up RAN4 performance requirement
· Ericsson (R4-144810)
· Observation 1: Under conditions with different interference levels the joint detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI) with SLIC can achieve comparably good gain when compared to genie case
· Observation 2: Under conditions with different interference levels the joint detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI) with SLIC can achieve comparably good gain when compared to genie case
· Proposal: No need for HL signaling for TM or TM scheme
· Ericsson (R4-144812)
· Observation 1: Very small loss with CSI-RS ignorance comparing to the genie case for TM2 with 2 CRS AP, even with the heavy 4 port CSI-RS configuration tested
· Observation 2: Very small loss with CSI-RS ignorance comparing to the genie case for TM2 with 4 CRS AP, even with the heavy 4 port CSI-RS configuration tested
· Observation 3: No performance loss with CSI-RS ignorance comparing to the genie case for TM3 with 2 CRS AP
· Observation 4: TM3 with 4 CRS AP may not be the typical deployment scenario for NAICS
· Proposal 1: No need for HL signaling on ZP CSI-RS and NZP CSI-RS configurations
· Proposal 2: CSI-RS ignorance could be used in joint blind detection with good NAICS gain for TM2 and TM3 under aggressive CoMP configuration with heavy CSI-RS configurations for 2 and 4 CRS AP
· Proposal 3: 4 CRS APs with NAICS functionality should be considered in NAICS WI in the context of Rel-12 with the goal to define the performance requirement
· Ericsson (R4-144813)
· Observation 1: DMRS estimation for frequency and timing error based on 3 PRB pairs with SLIC receiver joint blind detection can achieve as good NAICS gain as genie case while 1 dB loss based on 1 PRB pair
· Proposal 1: Use DMRS to estimate neighboring transmission point frequency and timing error for CoMP deployment based on 3 PRB pairs blind detection granularity
· Proposal 2: No higher layer signaling of QCL is needed.  Instead PRB bundling information can be signaled to improve the performance for DMRS based frequency and timing error estimation
· Ericsson (R4-144814)
· Observation 1: Erroneous information about PDSCH starting symbol may lead to degradation of the performance (degradation depends on the error)
· Observation 2: Blind detection of PDSCH starting symbol provides no loss in performance and it is considered to be a safer approach compared to neighbour cell PCFICH decoding, which might not lead to the correct information in case the information is carried by higher layer signalling or by cross carrier scheduling under CA
· Observation 3: Blind detection of PDSCH starting symbol is demonstrated to be feasible in terms of performance (no degradation of the performance for 1 PRB-pair PDSCH allocation) while adding small complexity compared to the overall NAICS complexity
· Proposal 1: No need for HL signaling for PDSCH starting symbol position
· Ericsson (R4-144815)
· Observation 1: Under TDD scenario SLIC receiver can achieve as good NAICS gain as FDD scenario when the other test configurations are equivalent
· Observation 2: Under TDD scenarios with different interference levels the joint detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI) with SLIC can achieve comparably good gain when compared to genie case
· Proposal 1: Confirm TDD deployment with NAICS functionality in NAICS WI with the goal to set up RAN4 UE performance requirement
· Ericsson (R4-144816)
· Proposal 1: With CRS-IC capability agreed in NAICS WI the UE could fall back to CRS-IC receiver under certain condition e.g. when there is no PDSCH present or not favorable to PDSCH cancellation
· Proposal 2: Send LS to RAN 1 to perform some system level analysis to understand whether RAN 4 can assume a simple RSRP based strongest interferer selection for the derivation of the requirements or whether the conditions should be changed in order to make sure that also PDSCH interference level is taken into account when selecting the strongest interferer
· Ericsson (R4-144817)
· Observation 1: From a performance point of view, the current consideration of subset size of CCID is taken as feasible for acceptable detection probability
· Observation 2: Blind detection of PDSCH starting symbol brings no signalling overhead and can be used for all TMs including TM10
· Observation 3: CSI-RS ignorance can be used in the blind detection with relative good NAICS gain for all supported TMs including TM10 with CoMP operation
· Observation 4: DMRS estimation for frequency and timing error based on 3 PRB pairs with SLIC receiver joint blind detection can achieve as good NAICS gain as genie case
· Proposal 1: A simulation scenario of typical CoMP operation should be set up in order to get alignment results to confirm the observations and provide guidelines to RAN1 for the signalling design
· Proposal 2: TM10 with DL-CoMP operation should be supported with NAICS functionality in Rel-12
· Ericsson (R4-144818)
· Way Forward Doc
· Qualcomm (R4-145192)

· Proposal 1: Support higher layer signalling of PDSCH starting symbol, but one of the signalled possibilities is to follow PCFICH. If the signalling indicates follow PCFICH, the UE blindly detects the starting position through PCFICH reading.

· For TM10 and SCC in CA, the signalled value can either be 

· Worst case starting position which NAICS UE can assume for PDSCH starting position or a common value that TM10 or CA users use as starting position. 

· Coordinated starting PDSCH position across transmission points in the case of TM10 and component carriers in the case of CA to allow a common value.

· Proposal 2: Propose to limit the number of VCID values to a total of 6-12 values as agreed by RAN1. Further, propose to structure the signalling such that

· VCID + SCID can be associated with the PCI of the CoMP cluster

· VCID + SCID can be associated with the CSI processes within each CoMP cluster 

in order to allow further refinement for QCL information.

· Proposal 3: CSI-RS Subset Signalling:

· Allow for signalling a reduced set of potential CSI-RS tones (as oppose to 40 REs allowed by the current spec) based on network operation. In this approach, the UE can benefit from subset signalling without loss of flexibility at the eNB.

· For the potential CSI-RS tones signalled by the eNB, the following two approaches can be considered – treat CSI-RS as PDSCH or exclude them from NAICS processing and blind detection. Performance impact each option and the impact of number of REs would depend on the exact test conditions to be defined by RAN4.

· Alternative Proposal: 

Currently, the periodicity of CSI-RS is variable – it can be scheduled on every 5th, 10th, 20th, 40th and 80th subframe etc. 
· Proposal 4: Propose to limit the periodicity of CSI-RS processes to one fixed value in order to aid blind detection of the pattern at the UE.
· Intel (R4-145249)

· Proposal 1: The maximum PA subset size is 3. The possible set of PA values to be signalled is up to RAN1 decision
· Proposal 2: Neighbouring cells PDSCH starting positions are optionally higher-layer signalled to the UE. If information on the PDSCH starting symbols is not provided, UE applies NAICS processing under conservative assumption on the interferer PDSCH starting position. Interferer PDSCH starting position blind detection is not required and is up to UE implementation
· Proposal 3: Neighbouring cells ZP and NZP CSI-RS configurations are signalled to the UE
· Proposal 4: For TDD networks, in case if semi-static signalling is provided UE may assume that all neighbouring cells operate synchronously in time with perfectly aligned SIB-1 UL/DL configurations across different cells in the same band and same special subframe configurations
· Proposal 5: If the serving cell operates in eIMTA mode and UE supports both eIMTA and NAICS, UE should be informed whether eIMTA dynamic UL-DL reconfiguration is used in the neighbouring cells
· Intel (R4-145250)

· Proposal 1: Inform UE on at most 4-6 combinations of Virtual Cell ID and nSCID values corresponding to the dominant TM10 interferer(s)
· Proposal 2: Inform UE on the QCL parameters of the dominant TM10 interferer(s) (i.e. QCL assumptions between the DMRS / CRS / CSI-RS)
· Proposal 3: TM10 PDSCH interference suppression is supported by TM10 capable UEs only
3. Dynamic parameters blind detection 

3.1. Summary of contributions

3.1.1. General 

Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.13.2
	R4-144317
	Discussion
	Blind detection for 4 CRS ports
	Huawei, HiSi

	7.13.2
	R4-144318
	Discussion
	Discussion on remaining issues of NAICS blind detection
	Huawei, HiSi

	7.13.2
	R4-144319
	Discussion
	Discussion of interference model
	Huawei, HiSi

	7.13.2
	R4-144390
	Approval
	View on assistance signalling for PDSCH starting OFDM symbol
	NTT DOCOMO

	7.13.2
	R4-144807
	Discussion
	Mixed TM between CRS-based and DMRS based TM for NAICS
	Ericsson

	7.13.2
	R4-145285
	Discussion
	On the blind detection of PDSCH starting symbol of interference
	Mediatek


Summary
· Huawei (R4-144317)
· Observation 1: For 4 CRS APs with CRS-colliding configuration, joint blind detection is feasible in terms of UE achieving performance gain over MMSE-IRC receiver
· Observation 2: For 4 CRS APs case, the blind detection complexity of pre-coding matrix is at least 5 times of the 2 CRS APs case. So the joint blind detection feasibility in term of UE implantation complexity needs further study
· Huawei (R4-144318)
· Observation 1: For CRS-based serving cell transmission, the performance of blind detection on interference parameters is feasible under CRS collision configuration regardless the transmission mode of interference cell
· Observation 2: For DMRS-based serving cell transmission and CRS-based interference cell transmission, blind detection of interference is not feasible from performance point of view
· Observation 3: Under the simulation assumptions of CRS-non-colliding, joint blind detection of interference parameters for advanced receiver leads to performance loss over Rel-11 MMSE-IRC receiver
· Proposal 1:   From the performance point of view, regarding the feasibility of blind detection
· When serving TM is CRS-based, NAICS UE could be required to only suppress the CRS- colliding interference, no matter either CRS-based or DMRS-based
· When serving TM is DMRS-based, NAICS UE could be required to suppress DMRS-based interference
	                    Interference cell

Serving cell
	CRS-based 

colliding
	CRS-based
non-colliding
	DMRS-based
colliding
	DMRS-based
non-colliding

	CRS-based
	gain
	slight loss
	gain
	slight gain/loss

	DMRS-based
	slight gain/loss
	loss
	gain
	gain


· Huawei (R4-144319)
· Observation 1: R.12 NAICS advanced receiver performance gain could be overestimated because of the lack of performance enhancement for CCH
· Observation 2: Consider fully loaded PDCCH interference modeling in evaluating the NAICS advance receiver performance gain and specifying UE demodulation requirements
· NTT DoCoMo(R4-144390)
· Observation 1: Semi-static signalling for the CFI and PDSCH starting position can be considered to avoid the performance degradation if the CFI estimation is found to be inaccurate enough to degrade performance
· Proposal 1: It should be concluded whether blind detection of the CFI is feasible or not
· Observation 2: If the number of OFDM symbols for the PDCCH for the interfering cell exceeds the semi-static value due to dynamic change in the PDCCH region, the NAICS performance would be degraded since the UE is not able to identify the exact boundary between PDCCH and PDSCH of the interfering cell
· Proposal 2: If the conclusion of Proposal 1 is not feasible, then, if the PDSCH starting symbol is configured by higher layer signalling, and the UE should assume that the number of OFDM symbols for the PDCCH for the interfering cell does not exceed the configured value
· Ericsson (R4-144807)
· Observation 1: Under mixed TM scenarios with CRS based TM as the serving cell and DMRS based TM as the interfering cell the relative TP gain with SLIC or EIRC receiver is as good as CRS based TM only scenarios
· Observation 2: Under mixed TM scenarios with CRS based TM as the serving cell and DMRS based TM as the interfering cell, the joint blind detection of dynamic parameters (including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI)) with 1PRB pair does not degrade the genie aided performance for the simulated conditions
· Observation 3: Under mixed TM scenarios with DMRS based TM as the serving cell and CRS based TM as the interfering cells, SLIC or EIRC receiver without dual decoder gives worse performance than IRC receiver.  Therefore it is essential to test UE performance with serving DMRS based TMs and interfering CRS based TMs in order to meet the NAICS WID requirement [3] to “ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH”
· Proposal 1: Dual decoding capability should be considered to guarantee the minimum UE performance as IRC receiver in NAICS WI
· Proposal 2: Confirm the mixed TM scenarios between CRS based and DMRS based TM (including both CRS based TM as serving cell and DMRS based TM as serving cell) to be included for NAICS WI with the goal to set up RAN4 performance requirement
· Mediatek (R4-145285)
· Observation #1: The detection of PDSCH starting symbol seems to be possible without much degradation
3.1.2. Dynamic parameters blind detection for CRS-based transmission modes
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.13.2.1
	R4-144261
	Discussion
	Views on dynamic parameter blind detection and signalling
	CATT

	7.13.2.1
	R4-144538
	Discussion
	Blind detection under colliding CRS based transmission mode
	LGE

	7.13.2.1
	R4-144539
	Discussion
	Blind detection under non-colliding CRS based transmission mode
	LGE

	7.13.2.1
	R4-144685
	Discussion
	Performance of blind detection of dynamic parameters: 2 vs 4 CRS antenna ports
	NVIDIA

	7.13.2.1
	R4-144686
	Discussion
	Complexity of blind detection of dynamic parameters: 2 vs 4 CRS antenna ports
	NVIDIA

	7.13.2.1
	R4-144806
	Discussion
	4 CRS AP and mixed 2 and 4 CRS AP for NAICS
	Ericsson

	7.13.2.1
	R4-145284
	Discussion
	Consideration of 4 CRS antenna ports
	Mediatek

	7.13.2.1
	R4-145325
	Discussion
	Blind detection of interference parameters for CRS-based interference
	Nokia,NSN


Summary
· CATT(R4-144261)
Proposal
· Maximum 3 PA values in the restricted subset
· UE is allowed to assume a fixed PDSCH starting symbol without higher-layer signaling; alternatively, higher-layer signaling may indicate the PDSCH starting symbol
· 4Tx CRS port is supported in Rel.12 NAICS. Optional RI/PMI subset restriction can be considered to reduce UE blind detection complexity
· LGE (R4-144538)
· Observation 1: SLIC receiver with joint blind detection performance under TM2 has 0.1~6.79dB in comparison with the baseline IRC receiver
· Observation 2: SLIC receiver with joint blind detection under rank 1 interference condition has reasonable performance gain up to 7.8dB in comparison with the baseline IRC receiver for TM4 case
· Observation 3: SLIC receiver with joint blind detection under rank 2 interference condition has negligible performance gain in comparison with the baseline IRC receiver except one test case for TM4 case
· Observation 4: SLIC receiver with joint blind detection performance under mixed TM4 and TM2 has reasonable performance gain up to 7.62dB in comparison with the baseline IRC receiver
· Proposal 1: We need to consider only rank 1 interference test case for NAICS receiver and performance requirement phase under CRS based transmission mode to reduce NAICS receiver complexity
· Proposal 2: NAICS supporting TM with 4 CRS APs should be considered in later release
· LGE (R4-144539)
· Observation 1: SLIC receiver with joint blind detection performance under TM2 in non-colliding CRS case has noticeable performance gain up to 7.4dB in comparison with the baseline IRC receiver
· Observation 2: SLIC receiver with joint blind detection under rank 1 interference in non-colliding CRS case has suitable performance gain in comparison with the baseline IRC receiver for TM4 case
· Observation 3: SLIC receiver with joint blind detection under rank 2 interference in non-colliding CRS has negligible performance gain in comparison the baseline IRC receiver for TM4 case
· Proposal 1: We need to consider only rank 1 interference test case for NAICS receiver and performance requirement phase under CRS based transmission mode in non-colliding CRS
· NVIDIA (R4-144685)
· Observation 1: A significant increase in TX/DTX and P_A detection errors is observed
· Observation 2: Rank detection errors are multiplied by 1.7, PMI detection errors by 3.2
· Observation 3: Modulation detection performance is similar
· NVIDIA (R4-144686)
· Conclusion: The complexity of blind estimation of dynamic interference parameters for CRS-based modes is ~5.8 times (= +480%) more complex for 4 CRS AP compared to 2 CRS AP.
· Ericsson (R4-144806)

· Observation 1: With 4 CRS AP or mixed 2 CRS AP and 4 CRS AP the relative TP gain with SLIC or EIRC receiver wrt IRC receiver is comparably good when compared to 2 CRS AP with under condition as shown in [3]
· Observation 2: The joint blind detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI) can achieve comparable gains with 1PRB pair based blind detection as the blind detection applied to 2 CRS APs case as shown in [3]. The performance still achieve good NAICS gain when the PMI detection probability is 60%, which is due to that the precoders are close for 4CRS AP
· Observation 3: SLIC and EIRC receiver with blind detection achieve similar performance (less than 0.5dB difference) for all simulated cases
· Proposal 1: Consider 4 CRS APs as an equally important case as 1 or 2 CRS APs with NAICS functionality.  Furthermore, mixed 2 CRS AP and 4 CRS AP scenario should be considered during NAICS WI in order to make sure legacy deployment with the support of 2 CRS AP will be able to  evolve to later phase release with the support of 4 CRS AP
· Proposal 2: Codebook subset restriction can be considered to further reduce the UE complexity for NAICS for 4 CRS AP
· Mediatek (R4-145284)

· Observation 1: It seems that the above-mentioned ambiguity in TM3 can be resolved with blind detection. Considerable gain is still observed in TM2/3/2 scenario with 4x2 setup
· Observation 2: Despite the large number of possible precoders in 4 AP codebook, considerable gain is also observed in TM4/4/4 scenario
· Observation 3: This contribution presented only the performance related simulation results. In the absence of any aid from the eNB in the form of a subset restriction of the PMI, the complexity of this approach would be prohibitive. Thus we recommend that the network signals a PMI subset restriction to help reduce UE complexity
· Nokia, NSN (R4-145325)
Observations
· PA blind detection does not introduce performance degradation in addition to the joint blind detection of PMI and modulation.
· four options for PA subset performs similar to three PA values.

· The potential use of PA subset restriction should be discussed only when considering the total NAICS UE complexity
· Fixed, conservative PDSCH starting symbol assumption provides good performance
· PDCCH load had an impact on the cancelation efficiency, however we note that the PDCCH IC as such is not part of this discussion
· Cancelling one PDCCH symbol (assuming it as part of PDSCH) has larger performance penalty compared to conservative PDSCH starting symbol assumption
· The signalling of exact CSI-RS configuration(s) of interfering transmission point to the NAICS UE is not needed
Proposal

· Four PA values should be utilized
· If blind detection of PDSCH starting symbols is not found feasible, fixed, conservative PDSCH starting symbol assumption should be used by NAICS UE
· The signalling of the exact CSI-RS configuration(s) of the interfering transmission point to the NAICS UE is not needed
3.1.3. Dynamic parameters blind detection for DMRS-based transmission modes

Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.13.2.2
	R4-144540
	Discussion
	Blind detection under DMRS based transmission mode
	LGE

	7.13.2.2
	R4-145286
	Discussion
	Blind detection of interference with TM10
	Mediatek


Summary
· LGE (R4-144540)
· Observation: SLIC receiver with joint blind detection for both rank 1 and rank 2 interference conditions has noticeable performance gain in comparison with the baseline IRC receiver under DMRS based TMs
· Mediatek (R4-145286)

· Observation 1: It seems that the performance of subset size 12 is very close to the performance of subset size 6 when the combination of VCID and nSCID of strongest interference is configured in signaled subset
· Observation 2: Considering interference parameters detection for TM, modulation order, scheduling, antenna port and combination of VCID and nSCID, there is still noticeable gain over IRC receiver
· Conclusion: The subset size 6 and 12 of VCID and nSCID combination has a trade off. The smaller set could have an advantage in terms of complexity. On the other hand, the larger set could have an advantage in terms of network operation. Considering the progress of the NAICS WI, our preference is for 12 but we are fine with either choice. We also suggest that RAN4 agree on this issue in this meeting
3.1.4. UE Demodulation Requirements
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.13.3
	R4-145251
	Discussion
	NAICS link-level performance analysis
	Intel

	7.13.3
	R4-145252
	Discussion
	Views on NAICS UE demodulation requirements
	Intel


Summary
· Intel (R4-145251)

Proposals:

1. Consider to define enhanced performance requirements for the TM9/TM9 scenario with non-colliding CRS under assumption of using a) PDSCH-IS/IC with blind DMRS-based interference parameters detection and b) non-colliding CRS-IC.

2. Consider to define enhanced performance requirements for the TM4/TM4 scenario with colliding CRS under assumption of using 1) PDSCH-IS/IC with blind DMRS-based and CRS-based interference parameters detection and 2) colliding CRS-IC.

3. Continue studies of NAICS performance in the TM4/TM4 scenario with the non-colliding CRS in order to identify whether enhanced performance requirements for this scenario need to be introduced and whether the requirements should be based on the NAICS or LMMSE-IRC + CRS-IC receiver.

4. Continue studies of NAICS performance in the TM4/TM9 scenario with the colliding and non-colliding CRS in order to identify whether enhanced performance requirements for this scenario need to be introduced and whether the requirements should be based on the NAICS or LMMSE-IRC + CRS-IC receiver.

5. Do not introduce enhanced performance requirements for the TM9/TM4 and other DMRS/CRS TMs scenarios in the LTE Rel12 NAICS scope. Assume that UE can autonomously detect the absence of DMRS interference and fallback to the LMMSE-IRC to ensure no loss vs. baseline receiver.

· Intel (R4-145252)

Proposal:

1. Introduce PDSCH demodulation tests for the verification of NAICS functionality

2. Consider two test purposes for PDSCH demodulation tests: verification of NAICS receivers’ performance gains and verification of NAICS receivers’ robustness

3. Further discuss whether absolute or relative enhanced IS/IC receiver performance requirements need to be defined

4. E-LMMSE-IRC receiver is not considered for the definition of NAICS performance requirements.

5. Further discuss the methodology to define the unified requirements for the R-ML and SLIC based NAICS receivers.

6. The NAICS fallback mechanism is implementation specific.

7. For the case of non-TM10 interference handling the dominant interferer selection for enhanced IS/IC receivers is done based on the average CRS RSRP.
4. NAICS Topics for Discussion 

4.1. PA Values

The topics of PA values has now been discussed extensively in both RAN1 and RAN4. RAN4 now needs to align for a proposal for it’s recommendation to RAN1. There are three issues relating to PA value. The size of the subset restriction, already agreed as [3 baseline or 4], which values are used for this subset and applicability to QPSK signalling. Since the PA values only applied to 16QAM and 64QAM transmissions, it is proposed that the subset restriction also applies to QPSK C-RINTI PDSCH transmissions that the NAICS receiver would process. This PA value restriction does not apply to PDSCH QPSK transmissions such as system information or paging. Most companies prefer a subset size of 3 whilst some companies prefer a subset size of 4.
Most companies also prefer that the subset be taken from the existing 8 PA values which are {-6, -4.77, -3, -1.77, 0, 1, 2, 3} dB. Some companies prefer a different set of PA values be used. 
Based on the majority view, the following way forward for PA values in proposed for consideration:

Companies Views
E///

There is no consensous on using the existing 8 values. 



Prefer to align with Nokia’s comment.





The actual values should be agreed in RAN1

QC:

Agree the 3 values based on complexity. The concensous in RAN4 all the evaluations for P_A have been based on the existing 8 values.

Intel: 
could agree 3 values, but not the actual values.



Prefer to only agree the subset size.

SS:

3 is beneficial in aiding UE complexity, but do want to agree the actual values.

Nokia:
No performance penalty has been seen for 4 PA values



Extending the range for QPSK does not introduce any additional UE complexity

LGE

Prefer 3 value. The subset values is a RAN1 decision.



NVidia:
Agree with QC comment above

MTK:
RAN4 recommends that the network is free to choose three PA values from the set of existing 8 values and these same 3 values shall apply for QPSK C-RNTI based PDSCH transmissions.
Possible Agreements

LS Proposal #1:

The actual values should be agreed in RAN1

Agree on 3 values, however, no performance penalty has been seen for 4 PA values

LS Proposal #2:

The actual values should be agreed in RAN1

Agree on 3 values, however, no performance penalty has been seen for 4 PA values

Extending the range for QPSK does not introduce any additional UE complexity

The concensous in RAN4 all the evaluations for P_A have been based on the existing 8 values.

4.2. PDSCH Start Position

The majority of companies prefer the PDSCH start position to be signalled, whereas some other companies feel that the PDSCH start position can be blindly detected. With the PDSCH start position signalled to the UE, there are performance gains for a NAICS receiver. If the network decides that this signalling of PDSCH start position is restrictive, then it can optionally not signal the PDSCH start position. In this case, the minimum performance for the NAICS receiver can be based on an MMSE-IRC assumption up to the maximum number of PDCCH symbols and the NAICS performance for the remaining symbols.

Since most companies agree that the benefits for PDSCH start position being signalled gives UE performance gains, and that signalling of the PDSCH could be recommended as optional, the following proposal is for consideration.

Companies Views
E/// 
The PDSCH position is blindly detected.

Intel
OK with either proposal 1 or 2 from MTK

MTK
PDSCH start position is optionally signalled to the UE.

MTK
If the PDSCH start position is not signalled, then the minimum UE performance is based on an MMSE-IRC assumption up to the maximum number of PDCCH symbols and NAICS performance for the remaining symbols within the subframe. RAN4 is still open to consider further performance gains from this minimum performance.

QC:
Signalling the PDSCH start position with one of the options being “follow PCFICH”. If this is not an option, then the network could signal a conservative assumption of the PDSCH start position.

Nokia:
Blind detection of PDSCH starting symbol has been found feasible for TM1-9



For TM10, assuming conservative PDSCH starting symbol brings little performance penalty

HW:
Signal the UE to “follow” PCFICH or assume the worst case.

NVidia
Agree with QC

LGE

For TM10 or cross carrier scheduling or ePDCCH, the starting symbol should be signaled

. 

Possible Agreements
LS Proposal #1:

Blind detection of PDSCH starting symbol has been found feasible for TM1-9

For TM10, assuming conservative PDSCH starting symbol brings little performance penalty

If the PDSCH start position is not signalled, then the minimum UE performance is based on an MMSE-IRC assumption up to the maximum number of PDCCH symbols and NAICS performance for the remaining symbols within the subframe. RAN4 is still open to consider further performance gains from this minimum performance.
4.3. TDD UL/DL Configuration 

With eIMTA there can be dynamic switching of subframes which could be either UL or DL. In order for a UE to mitigate DL interference, it would first need to verify the subframe is in fact a DL subframe. This verification could be based on CRS detection to verify there is actually a DL present. However, the continual CRS detection adds a burden to the UE which would not be needed in non eIMTA scenarios. In this case a single bit could be used which indicates if eIMTA is being used in a cell. This would alleviate the CRS checking burden in TDD systems.

Furthermore NVIDA (R4-144684) point out that also signalling the SIB1 UL/DL configuration will help limit the number of subframes for which this DL detection is required. 

RAN4 would also need to consider the performance of a UE in an eIMTA scenario and may decide either that NAICS gains are feasible or that the UE would give MMSE-IRC performance. The signalling of this one bit will aid both of these cases. Since it is one bit and static it is proposed to recommend this for inclusion in the NAICS signalling.

Companies Views
MTK:
The use of a one bit static signal to indicate if eIMTA is utilised on an interfering cell or not. This signal will aid the UE in TDD mode of operation. The UE could either use MMSE-IRC performance or if NAICS is used it would help alleviate the constant use of possible DL detection, such as CRS detection. 

MTK: 
If eIMTA is present, RAN4 also recommends the signalling of the UL/DL configuration in SIB1 for the interfering cell. The UE can use this information to further limit the subframes for which DL detection is required

Nokia
No signalling required, follow SIB1 indication of UL/DL config of the serving cell.
QC
1 bit signalling to indicate in the NC uses eIMTA or not.

Intel
Agree QC

CATT
No Signalling

HW
No signalling

NVidia:
Signal 1 bit, NAICS is only required in DL subframes.

LGe
No signalling

E///
No signalling
SS:
No signalling is preferred

Possible Agreements
Proposal #1

No signalling
Proposal #2
One bit signalling to indicate in the Neighbour Cell uses eIMTA or not.

Proposal #3

If any NAICS signalling is present, the UE assumes the same UL/DL configuration is present in the NC and SC.

4.4. 4 CRS AP

A few companies in RAN4 have studied the performance of NAICS in 4CRS antenna ports. Although there are performance gains, most companies believe the associated UE complexity to support these gains is prohibitive. One company presented a complexity study which showed an approximate 480% increase in complexity required to support 4 CRS APs. Some companies prefer to see 4 CRS AP be considered within NAICS and the majority of companies recommend that 4 CRS AP not be covered in Rel-12 NAICS. Since 4 CRS AP is not within the scope of the NAICS WID and the majority of companies prefer not to support 4 CRS AP we propose the following for consideration:

Companies Views
MTK 
On the topic of 4 CRS antenna ports. RAN4 notes that support for 4 CRS is not in the NAICS WID and recommends that this not be covered within the scope of Rel-12 NAICS.

QC
Agree with above. 
E///
Blind detection of 4CRS is feasible considering complexity and performance. Performance of 4 CRS AP is left to the performance phase of NAICS. CRS-IC should e considered. Agree with the subset restriction of PMI. Consider the 4CRS as a UE capability. Since there is no consensus, this could be decided in the performance phase of the NAICS WI.
Nokia
BD of PMI shows NACIS gain in TM4



BD complexity of PMI search in 4CRS scenarios is higher than in 2CRS ports scenario



TM3 requires extra blind detection of PMI cycling phase. 

Intel:
Agree with MTK and QC.

NVida 
Same view as MTK

SS:
No consensous on the feasibility for 4 CRS AP.

CATT:
Subset restriction of PMI for 4cCRS AP reduces complexity.
LGE:
Agree with MTK. Not only complexity but the TM2, TM3 ambiguity increases complexity.

Possible Agreements
Proposal #1
Propose to either agree with the subset restriction of PMI 

Proposal #2

Consider the 4 CRS AP support as a UE capability. The 4 CRS AP requirements could be decided in the performance phase of the NAICS WI.

Proposal #3
4 CRS AP is not considered in Rel-12.

4.5. VCID and nSCID Combinations

RAN4 and RAN1 have agreed on HL signalling for VCID and nSCID and that the size of this set is [6,12]. There are several companies who prefer 6 combinations and several companies who prefer 12. Since there are a range of views on this topic, a proposal is made below for consideration:
RAN4 understanding of the VCID+nSCID applies to the total number of VCID+nSCID combinations signalled to the UE, which includes all cells and TPs.

Companies Views
MTK: 

RAN4 recommends that [6,12] combinations of VCID and nSCID be signalled to the NAICS UE.


The actual value which RAN4 recommends to RAN1 of 6 or 12 can be decided during the meeting.
Nokia:
No performance loss has been found between 6 and 12.

E///

Agree with Nokia

Intel:
Due to complexity issues preference is 6.

LGE
Prefer 6 combinations

NVida
Prefer 6 due to complexity

HW:
Prefer 6 as a tradeoff for complexity and performance

SS
Agree with HW

Possible Agreements

LS Proposal #1

RAN4 sees benefit in restricting the VCID+nSCID combinations to 6 to be processed due to complexity

RAN4 does not see a performance loss with 12 VCID+nSCID combinations if they are signalled

RAN4 understanding of the VCID+nSCID applies to the total number of VCID+nSCID combinations signalled to the UE, which includes all cells and TPs.

The complexity issues that RAN4 is considering is related to time/freq tracking and DMRS detection and cancelation. 
4.6. TM10 QCL Information

The issue of QCL information for DMRS time/frequency correction has been studied in Rel 11 CoMP. With the additional aid of QCL information, the associated CSI-RS and CRS aids in the DMRS estimation process. Since all companies agree that without QCL information and only 1 PRB pair assumed the NAICS receiver shows performance loss. The following is proposed for consideration:
Companies Views
MTK: 
RAN4 recommends that for TM10 CoMP, the addition of QCL information should be signalled to the NAICS receiver, in order to show performance gains.
E///
QCL signalling is not required and QCL information can be obtained by using 3 PRBS pairs based on DMRS. This does not lead to a network restriction. There would be benefit in letting RAN1 know what the actual performance gains/loss would be from RAN4.
LGE:
QCL should be signalled, since UE complexity is increase without this information.

NVidia
QCL should be signalled for similar reason to Rel-11 CoMP

Nokia: 
QCL information has been found beneficial for 1 PRB operation



Consistent NAICS gain is possible when no QCL information is provided for 1PRB operation



QCL information has not been found beneficial for 3 PRB and more than 3 PRB operation

QC
Signalling of QCL information is beneficial
SS
RAN4 sees benefits in complexity and performance if the QCL information is provided, at least for one PRB resource allocation 
Intel:


Possible Agreements
LS Proposal #1

QCL information has been found beneficial for 1 PRB operation

Consistent NAICS gain is possible when no QCL information is provided for 1PRB operation

QCL information has not been found beneficial for 3 PRB and more than 3 PRB operation

LS Proposal #2

RAN4 sees benefits in complexity and performance if the QCL information is provided, at least for one PRB pair detection granularity.
LS Proposal #3
QCL information has been found beneficial for 1 PRB operation from a complexity and performance perspective

Consistent NAICS gain is possible when no QCL information is provided for 1PRB operation

QCL information has not been found beneficial for 3 PRB and more than 3 PRB operation

However RAN4 would not recommend two different implements for the processing of both 1PRB as well as 3PRBs

4.7. ZP and NZP CSI-RS Information

With knowledge of the zero power and non-zero power CSI-RS in the neighbour cell, the UE can make use of this information to aid the interference cancellation/suppression process. The signalling of this information does not lead to a network restriction. The percentage of CSI-RS REs in some subframes can be high and in some TDD UL/DL configurations every second subframe can contain CSI-RS. This can result in poor NAICS performance. There is also an added complexity with the phase ambiguity for transmit diversity when considering CSI-RS. Given that TM2 is the fallback mode for all other transmission modes, this is an important consideration. The majority of companies prefer to have the ZP and NZP CSI_RS information signalled, whilst a few companies do not.
Based the majority view, the following is proposed for consideration:

Companies Views
MTK: 
RAN4 recommends that the ZP and NZP CSI-RS information be signalled to the UE.  

SS
Agree with MTK

Intel
Agree with MTK

NVidia
Agree with MTK

LGE
Agree with MTK

QC
Agree with MTK

HW
Agree with MTK

Nokia 
There is no significant impact on blind detection performance if no CSI-RS signaling is provided for TM4/6.



There is no significant impact on TM2 operation for 2CRS and 4CRS if no CSI-RS signaling is provided.



There is no significant impact on TM3 operation for 2CRS if no CSI-RS signaling is provided.



Signaling of subframes containing CSI-RS provides benefits in TM2.



Could signal the subframes which contain CSI-RS 

E///
No signalling is required and agree with Nokia.

Possible Agreements

LS Proposal #1
RAN4 recommends that the ZP and NZP CSI-RS information be signalled to the UE.  

LS Proposal #2
No signalling is required.

4.8. AOB

Any other topics for consideration
5. Performance Simulation  

The following contributions discuss NAICS performance or proposed simulation assumptions for the next meeting. 
· Qualcomm (R4-145194)
· Conclusion: In this paper, test cases for UE demodulation requirements for NAICS were proposed covering variations in a wide variety of aspects such as:
· Low / Medium geometries to test enhanced performance as well as fallback operation.

· Modulation schemes

· Transmission rank

· Traffic to pilot power ratio

· Transmission modes

· Frequency selective interference: Multiple UEs scheduled

· Colliding/ Non-Colliding CRS patterns for dominant and non-dominant interferers

· Ericsson (R4-144808)
· Observation 1: Phase 1 interference model does not present a realistic scenario for NAICS
· Observation 2: Phase 1 interference model does not guarantee the blind detection reliability for more realistic scenarios where the interference characteristics are changing
· Observation 3: A randomized interference model is necessary to verify the blind detection reliability
· Observation 4: With the proposed modified Phase 2 interference model joint blind detection of dynamic parameters including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI) is feasible with reasonably good gain with 1PRB pair based blind detection
· Proposal 1: Phase 2 interference model should be considered in NAICS WI in order to guarantee the blind detection reliability with the following modifications
· Follow CQI and OLLA are disabled
· Randomized Modulation order, PMI, RI on every PRB pair should be assumed for the interfering cells
· Bursty traffic model should be maintained
· Intel (R4-145251)

Proposals:

1. Consider to define enhanced performance requirements for the TM9/TM9 scenario with non-colliding CRS under assumption of using a) PDSCH-IS/IC with blind DMRS-based interference parameters detection and b) non-colliding CRS-IC.

2. Consider to define enhanced performance requirements for the TM4/TM4 scenario with colliding CRS under assumption of using 1) PDSCH-IS/IC with blind DMRS-based and CRS-based interference parameters detection and 2) colliding CRS-IC.

3. Continue studies of NAICS performance in the TM4/TM4 scenario with the non-colliding CRS in order to identify whether enhanced performance requirements for this scenario need to be introduced and whether the requirements should be based on the NAICS or LMMSE-IRC + CRS-IC receiver.

4. Continue studies of NAICS performance in the TM4/TM9 scenario with the colliding and non-colliding CRS in order to identify whether enhanced performance requirements for this scenario need to be introduced and whether the requirements should be based on the NAICS or LMMSE-IRC + CRS-IC receiver.

5. Do not introduce enhanced performance requirements for the TM9/TM4 and other DMRS/CRS TMs scenarios in the LTE Rel12 NAICS scope. Assume that UE can autonomously detect the absence of DMRS interference and fallback to the LMMSE-IRC to ensure no loss vs. baseline receiver.

· Intel (R4-145252)

Proposal:

1. Introduce PDSCH demodulation tests for the verification of NAICS functionality

2. Consider two test purposes for PDSCH demodulation tests: verification of NAICS receivers’ performance gains and verification of NAICS receivers’ robustness

3. Further discuss whether absolute or relative enhanced IS/IC receiver performance requirements need to be defined

4. E-LMMSE-IRC receiver is not considered for the definition of NAICS performance requirements.

5. Further discuss the methodology to define the unified requirements for the R-ML and SLIC based NAICS receivers.

6. The NAICS fallback mechanism is implementation specific.

7. For the case of non-TM10 interference handling the dominant interferer selection for enhanced IS/IC receivers is done based on the average CRS RSRP.
· Huawei (R4-144319)
· Observation 1: R.12 NAICS advanced receiver performance gain could be overestimated because of the lack of performance enhancement for CCH
· Observation 2: Consider fully loaded PDCCH interference modeling in evaluating the NAICS advance receiver performance gain and specifying UE demodulation requirements
· Ericsson (R4-144809)
· Observation 1: NAICS gains are smaller in non-colliding CRS scenarios than the colliding CRS scenarios due to poor channel estimation and noise estimation for the NAICS receivers, and a better baseline receiver comparing to the colliding CRS scenarios as shown in [2]. The baseline receiver is better due to that the interference seen on CRS is the same as seen on PDSCH
· Observation 2: NAICS gains are smaller in non-colliding CRS scenarios than the colliding CRS scenarios due to poor channel estimation and noise estimation for the NAICS receivers, and a better baseline receiver comparing to the colliding CRS scenarios as shown in [2]. The baseline receiver is better due to that the interference seen on CRS is the same as seen on PDSCH
· Proposal: Confirm non-colliding CRS on the dominant interfering cell to be included to for NAICS WI with the goal to set up RAN4 performance requirement
· Ericsson (R4-144807)
· Observation 1: Under mixed TM scenarios with CRS based TM as the serving cell and DMRS based TM as the interfering cell the relative TP gain with SLIC or EIRC receiver is as good as CRS based TM only scenarios
· Observation 2: Under mixed TM scenarios with CRS based TM as the serving cell and DMRS based TM as the interfering cell, the joint blind detection of dynamic parameters (including TM, Modulation order, PMI, RI, PDSCH presence and PDSCH based strongest interferer and semi-static parameters including PDSCH starting (CFI)) with 1PRB pair does not degrade the genie aided performance for the simulated conditions
· Observation 3: Under mixed TM scenarios with DMRS based TM as the serving cell and CRS based TM as the interfering cells, SLIC or EIRC receiver without dual decoder gives worse performance than IRC receiver.  Therefore it is essential to test UE performance with serving DMRS based TMs and interfering CRS based TMs in order to meet the NAICS WID requirement [3] to “ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH”
· Proposal 1: Dual decoding capability should be considered to guarantee the minimum UE performance as IRC receiver in NAICS WI
· Proposal 2: Confirm the mixed TM scenarios between CRS based and DMRS based TM (including both CRS based TM as serving cell and DMRS based TM as serving cell) to be included for NAICS WI with the goal to set up RAN4 performance requirement
· Intel (R4-145252)

Proposal:

1. Introduce PDSCH demodulation tests for the verification of NAICS functionality

2. Consider two test purposes for PDSCH demodulation tests: verification of NAICS receivers’ performance gains and verification of NAICS receivers’ robustness

3. Further discuss whether absolute or relative enhanced IS/IC receiver performance requirements need to be defined

4. E-LMMSE-IRC receiver is not considered for the definition of NAICS performance requirements.

5. Further discuss the methodology to define the unified requirements for the R-ML and SLIC based NAICS receivers.

6. The NAICS fallback mechanism is implementation specific.

7. For the case of non-TM10 interference handling the dominant interferer selection for enhanced IS/IC receivers is done based on the average CRS RSRP.
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