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1. General

Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.14
	R4-141508
	Discussion
	Summary of the proposal for blind detection
	Ericsson

	7.14
	R4-141515
	Discussion
	LS out on blind detection of parameters
	Ericsson

	7.14
	R4-142230
	Discussion
	LS out on Parameter Detection for NAICS
	QUALCOMM


Summary
· Ericsson (R4-141508)

· Proposal: Liaise the information in the tables to RAN 1 together with the following additional information

· NAICS supporting UEs should be capable to cancel/suppress interferers from cells that have different number of CRS ports than the serving cell. 

· Mixture of TMs should be considered in the work in order to make sure that NAICS UEs  are able to cancel/suppress DMRS based interferers (when scheduled via a CRS based TM or vice versa) according to NAICS principles, in order to guarantee robust performance

· 1 PRB-pair scheduling could be considered as valid assumption for blind detection of the performance in many cases. However, the reliability of some of the parameter improves if a group of PRB-pairs share the same interference characteristics (3PRB pairs seems a reasonable assumption). RAN 4 could consider blind estimation of the parameters by assuming a minimum set of consecutive PRBs to be allocated for interferer parameter blind detection purpose in the performance work without requiring any network restriction in terms of PDSCH resource allocation.  It is up to the UE to determine when the BD reliability is good enough and when this condition applies.

· Cell ID can be detected via regular synchronization procedures considering that RAN 1 does not see the need for per cell specific signalling which might require explicit indication of the cell for which the signalling applies.

· RAN 4 will progress the work on TM10 starting from the assumption that DM-RSs can be used to base the NC channel estimation on; in particular they can be used for time and frequency offset estimation in the context of TM10, to avoid explicit per NC QCL information.  

· Proposal 2: Strongest cell PBCH and PCFICH can be reliably read and hence CRS APs, system bandwidth and CFI does not need to be signalled. For E-IRC CFI is not needed. For SLIC CFI is not an essential parameter either. 

· Ericsson (R4-141515)

· Document not available
· Qualcomm (R4-141508)

· This document provides a draft/template of LS to summarize RAN4’s observations/conclusions on parameter detection and to allow RAN1 to start finalizing higher-layer signaling for NAICS, taking into account the following RAN4 input on parameter detection and subset restriction for NAICS
Discussion
· Should we capture the RAN4 WG agreements including the agreed evaluations to be further performed in future meetings in the LS to the RAN1 WG?

Agreements
· TBD

2. Semi-static parameter blind detection and signaling
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.14.1
	R4-141505
	Discussion
	Blind detection of semi static parameters
	Ericsson

	7.14.1
	R4-141522
	Discussion
	Discussion on semi-static interference parameters blind detection and signaling
	Intel Corporation

	7.14.1
	R4-141731
	Discussion
	Higher-layer signalling for NAICS
	MediaTek Inc.

	7.14.1
	R4-141823
	Discussion
	Discussion on semi-static parameters for NAICS receiver
	LG Electronics

	7.14.1
	R4-142000
	Discussion
	Discussion on higher-layer signaling for NAICS
	NVIDIA

	7.14.1
	R4-142057
	Discussion
	On semi-static parameter for NAICS
	Samsung

	7.14.1
	R4-142169
	Discussion
	On semi-static parameter signalling and blind detection in NAICS
	Nokia Corporation, NSN

	7.14.1
	R4-142208
	Discussion
	Network Assistance and Subset Restriction
	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

	7.14.1
	R4-142213
	Discussion
	On Semistatic Parameter Detection for NAICS
	QUALCOMM Incorporated

	7.14.1
	R4-142242
	Discussion
	Discussion for NACIS receiver with semi-static signaling
	Broadcom Corporation


Summary

· Ericsson (R4-141505)

· Proposal 1. Cell ID can be detected via regular synchronization procedures considering that RAN 1 does not see the need for per cell specific signalling which might require explicit indication of the cell for which the signalling applies.

· Proposal 2: Strongest cell PBCH and PCFICH can be reliably read and hence CRS APs, system bandwidth and CFI does not need to be signalled. For E-IRC CFI is not needed. For SLIC CFI is not an essential parameter either. 

· Proposal 3: NCs MBSFN configuration could be blindly detected. An alternative solution would be to indicate the UE whether to consider the same MBSFN configuration as in the serving cell.
· Intel (R4-141522)

· Proposal:

· Higher layer signaling is used to inform UE on the following parameters of the neighboring cells:

· Physical Cell IDs

· Number of CRS ports

· System BW

· MBSFN pattern

· ρB/ρA ratio

· Minimal resource allocation granularity 

· Set of used resource allocation types (if restrictions not used)

· ZP and NZP CSI-RS configurations

· TM10 interference parameters

· Virtual Cell ID subset

· QCL parameters

· UE detection is used to get information on:

· Dominant interferer Physical Cell ID

· Interference cell CP, slot/subframe alignment
· MediaTek (R4-141731)
· Proposal #1: RAN4 could indicate to RAN1 that previous and ongoing evaluation has assumed the following knowledge. Further performance loss is expected if they are required to be blindly detected. In addition to cell-ID, antenna ports, and MBSFN pattern, as defined in Rel-11, the following information corresponding to each cell ID can be defined and they are helpful to NAICS receivers

· Indication that the cell can be considered as synchronized with the serving cell in terms of OFDM symbol timing and frequency, and also slot and  SFN aligned 

· Indication of CP length type

· Indication of system bandwidth

· Proposal #2: Cell-specific parameter PB can be HL signaled.  RAN4 could summarize current performance results under known ρB and ρA or under subset restriction of ρA, and then ask RAN1 to discuss the smallest subsets of PA that incurs minimal system performance impact and if they can be applicable to QPSK as well. RAN4 can perform further evaluation based on the feedback if necessary.  

· Proposal # 3: RAN4 should agree that it is important to enable UEs to use at least a PRB pair for blind detection, and thus indicate to RAN1 that the following RRC signaling should be defined for neighbor cells

· LVRB is always used, or

· DVRB is always used with Ngap fixed to either Ngap,1 or Ngap,2 (when system BW>=50 PRB)

· Proposal # 4: RA granularity of multiple PRB-pairs (e.g., RBG in RA type 0 or PRG in TM9/10) can be very useful for blind detection. However, eNB may not be able to guarantee that UE can always assume PDSCHs will always fit and eNB may also want to use RA type 1 and type 2 instead. But if an eNB wants to limit itself to a coarser granularity all the time, optional HL signaling can be defined. RAN4’s agreement to also evaluate the case with 1 subband resource allocation granularity can still provide useful observations.

· Proposal # 5: It seems that the following three subsets for TM restrictions most likely reflect the practice in actual deployment, which means eNB can provide related higher layer signaling without suffering scheduling constrains that much in practice:

· TM2 (TxD) and TM3 (large delay CDD + TxD)

· TM4 (rank 1 or 2 with PMI) with TM6 (rank-1) as the degenerated case, where TxD can still be used as a fall-back scheme. 

· TM8/9/10 (rank-1 or 2) where TxD can be used as a fallback scheme.

· Proposal # 6: PMI/RI subset restriction is for sure needed for 4-Tx eNBs. It requires careful study in RAN4 on candidate subset restrictions under which blind detection is feasible in complexity and performance is acceptable.  

· Proposal # 7: Configuration information for all the CSI-RS (ports and offset/periodicity and 
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if configured) should be higher-layer signaled to the UEs, unless RAN4 results can prove otherwise. 

· Proposal # 8: A subset of virtual cell ID must also be signaled in case of TM10. The exact size of the subset needs further study in RAN4 (a starting point to consider is 2 virtual cell IDs, similar to the two nSCID values allowed in TM9).

· Proposal # 9: RAN4 evaluation so far has assumes the same CFI for all cells. Further evaluation is needed under misaligned CFI. As to signaling, CFI of each cell can be provided via higher layer by the serving cell when fixing the CFI is acceptable.

· LGE (R4-141823)
· Proposal 1: For system bandwidth and synchronization indication, network signaling should be introduced.

· Proposal 2: Synchronous network should be baseline deployment scenario for NAICS receiver study.

· Proposal 3: Network signaling for Cell-ID, CRS ports, MBSFN pattern, CSI-RS configuration, virtual Cell ID, QCL information should be considered.

· Proposal 4: Network signaling for PB of interfering cells should be considered. Network signaling to use only one value of PA could be also considered. 

· Proposal 5: Network signaling for CFI should be introduced.

· NVIDIA (R4-142000)
· Proposals:

· The number of CRS ports and parameter PB shall be signaled to the UE for each cell included in the network assistance information.

· Discuss further how to handle MBSFN subframe configuration, utilization of small cell on/off and eIMTA in the neighboring cell(s).

· RAN4 actions may be needed to check whether reliable detection of CRS presence can be performed on a subframe basis assuming the knowledge of the number of CRS ports.

· UE may assume the same CP length and system bandwidth for all cells for which network assistance information has been configured.

· UE performance requirements should be developed assuming a level of synchronization between serving and interfering cells, allowing single-FFT UE receiver implementation.

· UE may assume, or alternatively, the network could inform the UE whether the interference characteristics may be assumed constant over a number of consecutive PRBs, e.g. 1 PRG or 1 CQI subband.

· UE is signaled an assumed PDSCH start symbol for the interfering transmissions.

· Higher-layer signaling should include a possibility of indicating a restricted subset of transmission modes assumed for the interfering transmission.

· Include in the higher-layer signaling a possibility of indicating a restricted set of possible values for the parameter PA.

· Include in the higher-layer signaling the possibility of indicating a restricted subset of virtual cell IDs to be assumed for DMRS scrambling.

· The default subset should contain only the physical cell ID of the interfering cell.
· Observations:

· The smallest resource allocation unit over which the interference characteristics may be assumed constant is one PRB (with DVRB-based resource allocation).

· The small number of samples may make blind estimation unreliable.

· Restricting the resource allocation sizes for NAICS might incur performance loss mainly in case of small packet sizes. 

· PDSCH start symbol cannot be detected blindly by the UE. It may be possible to detect CFI in principle, but CFI does not always provide information about the actual PDSCH start symbol.

· Signaling an assumed PDSCH start symbol does not restrict network operation in any way.

· Some demodulation performance degradation is expected when the interfering PDSCH start symbol does not match with the signaled PDSCH start symbol.

· If TM10 is in use in the interfering cell, the interfering DMRS may use any of a subset of virtual cell IDs.

· It is infeasible for the UE to attempt all 504 virtual cell ID hypotheses.
· Samsung (R4-142057)
· Proposal 1: For Rel-12 core part, prioritize the scenarios with the same TMs set for serving cell and interference cell, i.e. Case 1, Case 2 and Case 3 in Table 1.

· Proposal 2: NAICS receiver may assume the same set of TMs for desired signals and interference signals, while the blind detection feasibility among the same set of TMs, e.g. TM2/3/4/6, need to be evaluated in RAN4.

· Proposal 3: for Cell ID, CRS ports, MBSFN pattern, virtual cell ID and CFI information, it is provided by semi-static signaling and/or network coordination. Blind detection is not needed.

· Proposal 4: for PA information, network signaling could be provided for NAICS receiver to avoid the significant performance loss.

· Nokia/NSN (R4-142169)
· Observation:

· The NAICS UE should blindly detect between 4 transmission schemes instead of 10 transmission modes. 

· A transmission mode is characterized by the transmission scheme and rank.

· RAN4 needs to identify the maximum size of a set for each restricted parameter as this would define the upper bound in terms of complexity budget used by the NAICS UE.

· Parameters like system bandwidth, CP length, cell-ID, CRS ports, MBSFN pattern, ρB/ρA are not subject to parameter restriction.

· Proposal:

· Utilize the transmission scheme indication (if needed in order to reduce NAICS UE complexity) rather than transmission mode indication.

· Network assistance needs to have a direct mapping into the blind detection logic of the NAICS UE.

· At least the following parameters should be blindly detected: modulation, PMI, rank, PA.

· Alcatel-Lucent (R4-142208)
· Proposal 1: Parameters for blind detection that are semi-static shall not be restricted. These parameters are the Cell ID, MBSFN pattern, virtual cell ID and CRS ports.

· Proposal 2: Any parameter subset restrictions should be associated with a defined set of PRBs. Details on such restrictions is FFS.

· Qualcomm (R4-142213)

· Proposal 1: Rel-12 NAICS UE should not exhibit worse performance than Rel-11 MMSE-IRC performance for a given test condition, regardless of the nature of higher layer signaling.

· Proposal 2: Conclude and indicate to RAN1 on the detection/signaling of semi static parameters as first priority, following which conclusions can be made for dynamic parameters.
· Other Proposals on Semi-static NAICS Parameters are summarized in the following table:

	Parameter
	Proposal
	Comments

	Transmission Mode
	Blind Detection (with semi static signaling of TM subset to NAICS UE as allowed by deployment)
	· Mixed CRS/DMRS TMs can be blindly detected by NAICS UEs

· TM2 fallback should always be detected. 

	Data to CRS EPRE
	Blind Detection from Reduced Set 

· Limit set of PA to 3 values Eg: {0 dB, -3 dB, -6 dB}
	· QPSK + Rank1 transmissions should follow PA values

	CRS Antenna Ports
	Blind Detection
	

	DMRS Antenna Ports
	Blind Detection
	

	DMRS PDSCH Bandwidth
	Blind Detection
	Information on RB bundling may be signaled when possible

	Virtual Cell ID
	Subset Restriction 
	Restrict to limited values, determined by number of RRHs

	CSI-RS Pattern
	- Subset Restriction of Pattern

- CSI-RS Periodicity to a  common value
	Semi-statically signal the pattern and periodicity of CSI-RS

	MBSFN Configuration 
	Semi-Statically Signaled 
	

	CFI
	Blind Detection
	

	Resource Allocation Type
	Restriction to ensure same interference properties across PRB pair
	Significantly reduces blind detection complexity by ensuring same properties across PRB pair


· Broadcom (R4-142242)
· Observation 1: Knowing the TM of the interfering cell helps to prevent excessive blind search and thus excessive performance degradation due to blind detection.

· Observation 2: It is beneficial but not necessary that the TMs in NAICS transmission are aligned based on whether it is DM-RS or CRS based TM.

· Proposal 1: UE should know the TM of the interfering transmission. 

· Proposal 2: For CRS based TMs UE should not be expected to search interfering signal over large amount of layers.

· Proposal 3: For DM-RS based TMs UE should not be expected to search interfering signal over large amount antenna ports.

· Proposal 4: Parameters having large ranges such as Virtual cell ID, ρA including defining a value for QPSK MCS should be subset restricted to one or few values

· Proposal 5: Parameters such as Cell ID, CRS ports and MBSFN pattern for the interferers can be signaled by the serving eNB. 

· Observation 3: In the simulated conditions up to 1 dB performance degradation is observed due to estimation of active antenna ports and modulation order.
Previous agreements

· Higher-layer signaling of parameters related to interference PDSCH could be beneficial to reduce the blind detection complexity or performance degradation
· It is not precluded at yet that some of the following candidate parameters may be blindly detected
· Candidate parameters for higher-layer signaling for further study both in RAN1 and RAN4 include
· Resource allocation granularity (e.g., a group of PRB or PRB pairs)
· RA type (e.g., type 0, LVRB, Ngap used for DVRB)
· System bandwidth
· Synchronization indication (e.g., CP length)
· CSI-RS configuration
· QCL
· Cell-ID
· CRS ports
· MBSFN pattern
· ρB/ρA
Observations
· The majority of companies prefer to introduce higher layer (HL) signaling for the most of the semi-static parameters.
· Diverse views on the need for detection/signaling Number of CRS antenna ports, System bandwidth, MBSFN pattern and QCL information. 
	Parameters
	Intel
	QC
	E///
	LGE
	NSN
	SS
	MTK
	NVIDIA
	ALU
	BCM

	Cell ID
	Signaling (as index)
	
	Detection
	Signaling
	Signaling
	Signaling
	Signaling
	Signaling (as index)
	Signaling
	Signaling

	CRS APs
	Signaling
	Detection
	Detection
	Signaling
	Signaling
	Signaling
	Signaling
	Signaling
	Signaling
	Signaling

	System BW
	Signaling
	Detection
	Detection
	Signaling
	Signaling
	
	Signaling
	Same for all cells
	Signaling
	

	MBSFN subframe pattern
	Signaling
	Signaling
	Detection
	Signaling
	Signaling
	Signaling
	Signaling
	Signaling
	
	Signaling

	ρB/ρA ratio
	Signaling
	
	Partial Signaling
	Signaling
	Signaling
	Signaling
	Signaling
	Signaling
	
	

	CSI-RS configurations
	Signaling
	Subset signaling
	Not needed
	Signaling
	
	
	Signaling
	Signaling
	
	

	Synchronization indication (CP, slot, SF, frame, SFN alignment)
	Detection
	
	Detection
	Signaling
	Signaling
	Same for all cell
	Signaling
	Assume synch for signaled cells
	
	

	Virtual Cell ID
	Subset signaling
	Subset signaling
	Subset signaling
	Subset signaling
	
	Subset signaling
	Subset signaling
	Subset signaling
	
	Subset signaling

	QCL
	Signaling
	
	Not needed
	Signaling
	
	
	
	Signaling
	
	


Discussion
· Possible agreements on high-level understanding of HL signaling definition:
· HL signaling is always optional for eNB to provide or not, including all or a subset of the signaling. 

· Enhanced performance requirements to be defined in RAN4 will only be tested when “to-be-defined” signaling is provided. 

· Possible agreements on parameters for higher layer signaling (If not agreeable yet, clarify what evaluation is required in the next meeting):
· Physical Cell IDs of the neighboring cells
· If agreeable for signaling, is Physical Cell ID signaling required for explicit indication of the cell in the HL signaling only? 

· If not agreeable for signaling, what further evaluation can be done? 
· Number of CRS antenna ports
· If not signaled, require NAICS UEs to detect number of CRS antenna ports for dominant interferers.

· If not agreeable for signaling, what further evaluation can be done? For example, analyze interferer PBCH decoding performance in all NAICS interference conditions. Additionally, consider take into account PBCH errors for PDSCH evaluations as well.
· System bandwidth
· If not signaled, require NAICS UEs to detect system bandwidth for dominant interferers (which can have different system BW from that of serving cell).

· If not signaled but instead can be assumed by UE, how to reflect in the specification?

· If not agreeable for signaling, what further evaluation can be done? For example, analyze interferer PBCH decoding performance in all NAICS interference conditions. Additionally, consider take into account PBCH errors for PDSCH evaluations as well.
· MBSFN pattern
· If not signaled, require NAICS UEs to detect MBSFN subframes (on a per-subframe basis).

· If not agreeable for signaling, what further evaluation can be done? For example, require NAICS UEs to detect MBSFN pattern for dominant interferers and take error detection into account.

· ρB/ρA (i.e. PB)
· Signaling seems agreeable to all companies 

· Synchronization indication (CP length, symbol/slot/frame/SFN alignment)
· If not signaled, require NAICS UEs to detect synchronization for dominant interferers (which can be asynchronous). 
· If not signaled but instead can be assumed by UE, how to reflect in the specification?
· Can implicit signaling be used (e.g. UE may assume the synchronous operation for all the cells for which NA information has been configured)?

· ZP and NZP CSI-RS configurations
· Signaling seems agreeable to all companies 

· RAN1 decides how to signal CSI-RS configurations used in a cell  

· Virtual Cell ID
· Signaling of a subset of Virtual Cell ID values corresponding to the potential dominant interferers
· FFS: maximum subset size

· QCL parameters
· FFS: signaling or agree that DMRS may be sufficient for the purpose of interference PDSCH channel estimation/detection
· Other
· Other

· Handling utilization of small cell on/off and eIMTA in the neighboring cell(s)

Agreements

· Synchronization of CP, slot, SFN, subframe and common system bandwidth for the serving cell and interfering cells can be implicitly assumed if NAICS signaling is present
· ρB/ρA ratio (i.e. PB) should be signaled by the higher layer
· Virtual Cell ID needs to be restricted (Restriction indicated by signaling) 

· Subset size for VCID set needs further study

· Higher layer signaling on Cell ID, MBSFN configuration, QCL information, PDSCH start symbol for TM10, CSI-RS configuration, CRS Aps, (SFN if it’s not synchronized)
· Needed: BRCM, Intel, QC, NVD, MTK, LG, HW, DCM, SS
· Not needed: E/// , ALU (cell ID, MBSFN, QCL, CRS antenna ports should be blindly detected), Nokia (MBSFN, CSI-RS QCL should be blindly detected)
E///: need to check whether each parameter can be blindly detected. Have we done analysis to check the feasibility of blind detection of each parameter?
NVD: there is a distinction between feasibility and simulated results in terms of complexity.

QC: There are specific arguments on the complexity on whether these parameters can be blindly detected.

Nokia: some of these parameters are not fully clear and need further study

BRCM: if we check parameter by parameter we assume all other parameters are signaled and therefore it doesn’t justify the feasibility of blind detection.
Intel: make a decision on each parameter.

QC: what are the concerns to signal some parameters?

ALU: what’s the concern to blindly detect?

Nokia: MBSFN, QCL, CSI-RS are not clear

QC: Is Nokia fine to signal other parameters? If signaling is a problem, restriction can be applied. These three parameters are quite complex to detect.

Nokia: No
QC: some parameters are for TM10 only. Maybe NAICS can be applied to certain TM only.
E///: some companies think blind detection of some parameters can be detected but prefer signaling for consensus.
QC: cell id and CRS antenna ports are detectable.

3. Dynamic parameters blind detection 

Summary of contributions

General 

Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.14
	R4-141513
	Discussion
	2 CRS APs vs 4 CRS APs
	Ericsson

	7.14.2
	R4-141412
	Discussion
	Discussion on Scenarios of Different Transmission Modes for NAICS
	NTT DOCOMO, INC.

	7.14.2
	R4-141523
	Discussion
	Discussion on scenarios and assumptions for dynamic interference parameters blind detection
	Intel Corporation

	7.14.2
	R4-141733
	Discussion
	General requirements and considerations for blind detection in typical operations and simulation conditions/assumptions
	MediaTek Inc.

	7.14.2
	R4-142221
	Discussion
	On Dynamic Parameter Detection for NAICS
	QUALCOMM Incorporated


Summary
· Ericsson (R4-141513)
· Proposal: Consider 4 CRS APs as an equally important case as 1 or 2 CRS APs and for which NAICS should be supported, i.e. NAICS feature should not penalize 4 CRS APs deployment compared to 1 or 2 CRS APs.  Furthermore, NAICS supporting UEs should be capable to cancel/suppress interferers from cells that have different number of CRS ports than the serving cell.
· NTT DOCOMO (R4-141412)
· Proposals for different TMs scenario
· Proposal 1: Scenarios for employing different TMs between eNodeBs should be addressed when discussing parameter combinations that could be blindly detected jointly

· Proposal 2: Throughput performance should be evaluated to verify degree of degradation on NAICS receivers even if it will be judged that parameter combinations cannot be detected correctly
· View on alternatives to avoid degradation due to incorrect blind detection

· View 1: We prefer alternative 2, i.e., NAICS feature is turned off at UE based on blindly detected TM information when detected TM information of interfering signals is different from that of desired signals
· Intel (R4-141523)
· Proposal 1: Consider to introduce additional Phase 1 scenario with frequency selective interference MCS/RI/PMI model to ensure NAICS receiver blind detection robustness or use narrowband allocations to check sensitivity of algorithms to frequency granularity.

· Proposal 2: Further study blind detection performance under 1 PRB, 1 RBG, and 2 RBGs interference parameters granularity assumptions. Use assumption on using localized resource allocation for blind detection.

· Proposal 3: UE needs to handle either CRS or DMRS based interference transmission modes depending on the type of the TM configured by serving cell.

· Proposal 4: Take into account realistic time/frequency synchronization errors for blind detection analysis.

· Proposal 5: Confirm working assumption to limit the scope of Rel-12 study to total layers (serving + interfering) up to 3 and number interferers to cancel to 1 in application to the 1) interference parameters blind detection, 2) channel estimation and 3) MIMO detection blocks.

· Proposal 6: UE is required to make parameters detection for a single dominant interferer. The dominant interferer to be handled is the dominant interferer in terms of RSRP.

· MediaTek (R4-141733)
· Proposal #1: RAN4 should first agree that it is infeasible to require the UE to obtain the dynamic scheduling parameters by decoding the interference PDCCH associated with the interference PDSCH, or to obtain the UE-specific higher-layer configurations by detecting and decoding the interference PDSCH that potentially carries RRC messages.

· Proposal #2: RAN4 should discuss and agree on a set of receiver tasks that a UE must perform in a typical operation condition when evaluating blind detection performance. 

· Proposal #3: RAN4 should consider both the case that I1 has colliding CRS and the case with non-colliding CRS.

· Proposal #4: UE should include the detection of the following parameters in performance evaluation if signalling is not provided on cell-ID, antenna ports, MBSFN pattern, CP length, and an indication that the cell can be considered as synchronized with the serving cell in terms of OFDM symbol timing and frequency and also slot and SFN aligned. 

· Proposal # 5: Blind detection performance can be evaluated under a single PB value and 2 or 3 PA values (i.e., a subset of all 8 values). RAN4 could ask RAN1 if there is any system performance impact from the subset restriction and if they can be applicable to QPSK as well.  

· Proposal # 6: UE should have at least 1 PRB pair for blind detection, which means either LVRB is always used, or DVRB is always used with Ngap fixed to either Ngap,1 or Ngap,2 (when system BW>=50 PRB). RAN4 should discuss the situation if such condition is not guaranteed via signaling. 

· Proposal # 7: RAN4 evaluation can first focus on the following three subset restrictions that most likely reflect the practice in actual deployment. It can be important to investigate performance under mixture of both PMI-based and non-PMI based precoding schemes in a cell and under “mismatch” TMs (e.g., TM2/3/4/6 in serving cell and TM8/9/10 in a neighbor cell and vice versa). 

· TM2 (TxD) and TM3 (large delay CDD + TxD)

· TM4 (rank 1 or 2 with PMI) with TM6 (rank-1) as the degenerated case, where TxD can still be used as a fall-back scheme. 

· TM8/9/10 (rank-1 or 2) where TxD can be used as a fallback scheme.

· Proposal # 8: PMI/RI subset restriction is for sure needed for 4-Tx eNBs. It requires careful study in RAN4 on candidate subset restrictions under which blind detection is feasible in complexity and performance is acceptable.  

· Proposal # 9: Configuration information for all the CSI-RS (ports and offset/periodicity and 
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if configured) could be higher-layer signaled to the UEs in the case of TM10. 

· Proposal # 10: A subset of virtual cell IDs must also be signaled in case of TM10. The exact size of the subset needs further study in RAN4 (a starting point to consider is 2 virtual cell IDs, similar to the two nSCID values allowed in TM9).

· Proposal # 11:  Misaligned CFI must be evaluated in RAN4.

· Qualcomm (R4-142221)
· Proposal 1: Conclude and indicate to RAN1 on the detection/signaling of semi static parameters as first priority, following which conclusions can be made for dynamic parameters.

· Proposal 2: Given that NAICS UE have been shown to be capable of performing blind detection and the fact that system level throughput will be adversely impacted by the restriction of dynamic parameters, we propose full blind detection of dynamic parameters.

· Other Proposals on Dynamic NAICS Parameters are summarized in the following table:

	Parameter
	Proposal
	Comments

	Modulation Order
	Blind Detection
	Limiting modulation order is likely impact system level throughput adversely. Blind detection is shown to be feasible.

	PMI
	Blind Detection
	In Rel-12 scope, up to 2 CRS ports are considered. Up to Rank2 PMIs can be blindly detected by the UE.

	Rank
	Blind Detection
	

	Presence /Absence of Interferer
	Blind Detection
	


Dynamic parameters blind detection for CRS-based transmission modes
Contribution list
	Agenda
	Tdoc
	Type
	Title
	Source

	7.14.2.1
	R4-142308
	Discussion
	Blind detection of NAICS parameters for CRS-based TMs
	Ericsson

	7.14.2.1
	R4-141524
	Discussion
	Discussion on dynamic interference parameters detection for CRS-based transmission modes
	Intel Corporation

	7.14.2.1
	R4-141734
	Discussion
	Blind detection results of necessary parameters for interference with CRS-based TM
	MediaTek Inc.

	7.14.2.1
	R4-142352
	Discussion
	Link performance for NAICS receiver with blind detection under CRS based transmission mode
	LG Electronics

	7.14.2
	R4-142002
	Discussion
	Blind detection performance of dynamic interference parameters
	NVIDIA

	7.14.2.1
	R4-142054
	Discussion
	On blind detection feasibility of parameter combination for CRS-based TM
	Samsung

	7.14.2.1
	R4-142113
	Discussion
	Discussion on blind detection for CRS-based interference
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Summary
· Ericsson (R4-142308)
· Observation 1: The complexity of the PMI+RI blind detection for E-IRC receiver is highly reduced compared to that of SLIC receiver for 2TX ports and for ‘TX ports at full rank.

· Proposal 1: Consider blindly detect the PMI and RI for CRS-based TMs. 

· Proposal 2: Consider blind detection of the modulation order.

· Proposal 3: It can be assumed that TM can be blindly detected by the UE (or inferred from the detection of other parameters).

· Proposal 4: Mixture of TMs should be considered in the study/work in order to make sure that NAICS UEs are able to cancel/suppress DMRS based interferers (when scheduled via a CRS based TM or vice versa) according to NAICS principles, in order to guarantee robust performance.

· Proposal 5: Consider blind detection of PDSCH presence for CRS-based TMs. 

· Proposal 6. RAN 4 could consider blind estimation of the parameters by assuming a minimum set of consecutive PRBs (3PRB-pairs could be considered as a reasonable assumption) to be allocated for interferer scheduling purposes in the performance work without requiring any network restriction in terms of PDSCH resource allocation. The UE can autonomously detect when the BD reliability is good enough and when the above condition is satisfied. Note that according to our analysis, 1 PRB pair could still considered as a valid assumption to base the blind detection on in many situations.

· Proposal 7: PDSCH based strongest interferer selection has to be ensured. PDSCH strongest interferer may not correspond to CRS-based strongest interferer.

· Proposal 8: 1 PRB pair is still considered as a valid assumption to base the blind detection on in many situations when some NAICS gains are visible.  In other case 3PRB pairs seems a reasonable assumption without the need to introduce any constraints or explicit signalling on the network resource allocation.

· Intel (R4-141524)
· Conclusions:

· The detection of the CRS-based PDSCH signal parameters (modulation format, PMI, RI) is feasible from the performance perspective in the investigated scenarios.

· The complexity of the CRS-based PDSCH signal parameters detection should be reduced via applying restrictions on the number of possible PDSCH signal hypothesis and by increasing the minimum granularity of interference resource allocation.

· Further investigation of the CRS-based PDSCH signal parameters detection should be done and needs to take into account: TM detection, scenarios with 4 transmit antennas, non-colliding interference cell CRS patterns, and practical time/frequency offset synchronization errors.

· Proposals:

· Blind detection of QAM-256 modulation format should not be required. The subset of modulation formats for blind detection is {QPSK, QAM16, QAM64}.

· For 4 Tx antennas scenario, the RI = 1, 2 subset should be considered, PMI subset is FFS.

· UE needs to handle either CRS or DMRS based interference transmission modes depending on the type of the TM configured by serving cell.

· UE should follow PA signalling to derive the data to RS EPRE ratio for rank 1 QPSK transmissions. The total amount of power offset detection hypothesis for blind detection needs to be reduced.

· The interference PDSCH resource allocation granularity is restricted to 2 RBGs. 

· Per TTI granularity of the PDSCH signal parameters may be considered for the detection of the dynamic interference parameters (i.e. UE may assume Localized RA type at the eNB).

· MediaTek (R4-141734)
· Observation #1: Based on our current results of the blind R-ML receiver in phase-1 scenario, the performance of blind detection receiver has varying degree of degradation depending on the parameter being detected. Naturally, detecting more parameters causes more degradation.
· Observation #2: Detection of TM, PMI, RI, modulation order, and scheduling results in significant degradation compared against the case with genie-based information. However, the overall performance seems to still provide noticeable gain over the baseline receiver especially when a strong interference is present.
· Proposal: Before agreeing on the parameter combinations that could be blindly detected jointly for CRS-based TMs, RAN4 could focus on agreeing on the exact blind detection tasks under agreed operation condition, and derive observations for the relative gain and degradation based on company results under the same blind detection assumptions.
· LGE (R4-142352)
· Observation 1: Blind detection performances for combination of dynamic parameters such as TM, PMI, RI, and modulation order are degraded by 1.5~2.5dB in comparison with genie-aid performance under interference patter [ON OFF].
· Observation2: In interference pattern [ON ON] case with 16QAM and 64QAM, blind detection performances has minor gain in comparison to performance of baseline IRC receiver.
· Observation3: To improve performance gain for NAICS receiver, two cell interference cancellations need to be considered.
· NVIDIA (R4-142002)
· Observation 1: The performance of blind detection of interference parameters is stable throughout the studied SINR range. 

· Observation 2: TX/DTX, rank and PMI detection error rates are deemed acceptable at least for 2Tx case, pending confirmation of impact in terms of throughput performance.

· Observation 3: Modulation is correctly detected in ~63% of the simulated cases for rank-1 interference, with ~5/10/22% of false QSPK/16QAM/64QAM detections, respectively.

· Observation 4: Modulation is correctly detected in ~50% of the simulated cases for rank-2 interference, with ~9/31/10% of false QSPK/16QAM/64QAM detections, respectively. 

· Observation 5: While the proportions of QPSK and 16QAM false detections are moderate for rank-1 interference, they become significant in the rank-2 case. The impact at throughput level needs to be further checked.

· Observation 6: A slight increase is observed in the performance of TX/DTX detection and rank-2 PMI detection when the estimation bandwidth increases.

· Observation 7: A sharp increase is observed in the performance of rank detection and rank-1 PMI detection when the estimation bandwidth increases.

· Observation 8: When the estimation bandwidth increases, the fraction of correct modulation decisions overall increases and most notably the rate of false QPSK detections sharply decreases for both rank-1 and rank-2 interference.

· Observation 9: A slight increase is observed in TX/DTX detection performance when the UE is configured with a restricted set of transmission modes.

· Observation 10: A significant increase is observed in the performance of transmission scheme and rank detection when the UE is configured with a restricted set of transmission modes. False detection rates are divided almost by 3 in the simulated cases.
· Proposal 1: More studies are needed to confirm the feasibility of blind estimation of dynamic interference parameters, especially for rank-2 modulation detection. 
· Proposal 2: UE may assume, or alternatively, the network could inform the UE whether the interference characteristics may be assumed constant over a number of consecutive PRBs, e.g. 1 PRG or 1 CQI sub-band.

· Proposal 3: Higher-layer signaling should include a possibility of indicating a restricted subset of transmission modes assumed for the interfering transmission.
· Samsung (R4-142054)

· Proposal 1: For TM4 case with 2Tx case, the joint blind detection of RI, PMI, modulation and interference presence, R-ML receiver with blind detection still provide promising performance gain in most cases.
· Proposal 2: For blind detection granularity, blind detection granularity of multiple RB (e.g. 3RBs) could be considered to improve the blind detection performance and to reduce UE implementation complexity.
· Proposal 3: It is beneficial if network could semi-statically coordinate to avoid scheduling high rank and high modulation interference for NAICS receiver.
· Huawei, HiSilicon (R4-142113)

· Observation 1: The performance and complexity of CRS based interference parameter blind detection should take into account of the performance and complexity of DMRS port blind detection.

· Observation 2: In CRS-colliding cases and from performance point of view, the joint blind detection on PMI and modulation order is feasible for CRS-based transmission assuming that other interference parameters are coordinated, restricted or known. In CRS-non-colliding cases and from performance point of view, the feasibility of joint blind detection on PMI and modulation order is not clear and further evaluations are needed.

· Nokia, NSN (R4-142313)
· Observations

· PA blind detection
· PA blind detection does not introduce performance degradation. 

· The available number of sample does not influence the PA blind detection performance, hence PA can be reliably obtained at PRB level.

· The potential use of subset restriction should be discussed only when considering the total NAICS UE complexity.

· Rank and PMI blind detection

· Reliable blind detection of Rank and PMI is possible in both strong and weak interference conditions.

· Modulation blind detection

· Reliable blind detection of modulation is possible in both strong and weak interference conditions.

· Small losses have been observed in a particular setup (interfering MCS5), however the overall gain over baseline is rather high in that case as well.

· Reliable blind detection of modulation is possible with per PRB processing.

· Overall observations and recommendations:

· Reliable blind detection is possible with per PRB processing of blind detection algorithms.

· Blind detection of PA, modulation, rank and PMI (for 2 CRS ports) is reliably possible without any need of parameter restriction or NW assistance.

· Qualcomm (R4-142224)
· Observations:

· In all the scenarios across low, medium and high MCS, significant gains are observed for the blind SLIC receiver showing that blind detection of the combination of parameters required for NAICS is feasible and significantly beneficial compared to the Rel-11 baseline MMSE-IRC receiver. 

· Results with TPR restriction and TM subset information show 0.1-0.5 dB gain depending on the scenario over the fully blind receiver, with the main benefit of TPR restriction and TM subset information being UE complexity reduction while keeping the eNB flexibility intact.

· Qualcomm (R4-142227)
· Observations:

· In all the scenarios across low, medium and high MCS, significant gains are observed for the blind R-Ml receiver showing that blind detection of the combination of parameters required for NAICS is feasible and significantly beneficial compared to the Rel-11 baseline MMSE-IRC receiver. 

· In most cases, particularly at low MCS and/or high interferer strength, the blind R-ML receiver and the partially blind R-ML receiver performs nearly the same as the genie-aided R-ML receiver, a hypothetical receiver that is assumed to somehow know the interferer parameters.

· Results with TPR restriction and TM subset information show nearly the same performance as the blind receiver, with the main benefit of TPR restriction and TM subset information being UE complexity reduction while keeping the eNB flexibility intact.
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Summary
· Ericsson (R4-141502)
· Proposal 1: Considering that the DM-RS sequence is known via signalling, partial signalling or coordination detect blindly the number of APs used for DM-RS (which is equivalent to a RI detection). Note that the knowledge of the presence of DM-RS will provide information on the presence of NC PDSCH transmission in the PRB under analysis, and on the use of DM-RS based TM such as TM 8, 9, 10.


· Proposal 2: Consider blind detection of the modulation order.

· Proposal 3: For DM-RS based transmission modes, the UE does not need to have a fine TM detection. Note however that mixture of TMs should be considered in order to guarantee robust performance.

· Proposal 4: Information about the PDSCH presence is implicitly obtained through the detection of the DM-RS presence in a certain PRB.

· Proposal 5: RAN 4 could consider blind estimation of the parameters by assuming a minimum set of consecutive PRBs to be allocated for interferer scheduling purposes in the performance work without requiring any network restriction in terms of PDSCH resource allocation. The UE can autonomously detect when the BD reliability is good enough and when the above condition is satisfied.  Note that for TM9 blind detection of the parameters is considered as feasible even with 1PRB-pair allocation.

· Proposal 6: PDSCH based strongest interferer selection has to be ensured. PDSCH strongest interferer may not correspond to CRS-based strongest interferer.

· Proposal 7. CSI-RS is not necessarily needed for SLIC or E-IRC receivers.

· Proposal 8. RAN 4 has to progress the work on TM10 analysis by assuming no specific QCL information will be signaled and that everything (e.g. time/frequency offsets) has to be estimated based on interfering PDSCH (DM-RS) without using CSI-RS/CRS/PSS/SSS.

· Intel (R4-141526)

· Conclusions:

· The detection of the DMRS-based PDSCH signal parameters (PDSCH presence, DMRS APs, nSCID, modulation format) can be reliable in the investigated scenarios under proposed restrictions on the interference parameters values and granularity.

· The complexity of the DMRS-based PDSCH signal parameters detection should be reduced via applying restrictions on the maximum number of possible DMRS signal hypothesis and minimal interference parameters resource allocation and precoding granularity.

· Further investigation of the DMRS-based PDSCH signal parameters detection should be done and needs to take into account practical time/frequency offset synchronization errors.

· Proposals:

· Blind detection of QAM-256 modulation format should not be required. The subset of modulation formats for blind detection is {QPSK, QAM16, QAM64}.

· NAICS receivers are not required to handle TM7 interference.

· NAICS receiver is not required to handle DMRS APs other than APs 7 and 8.

· The UE is informed on one Virtual Cell ID value corresponding to dominant interferer for TM 10.

· Blind detection of nSCID is not required for TM10. The Virtual Cell ID to nSCID mapping is signalled by higher layers.

· The interference parameters resource allocation granularity (interference signal presence, modulation format) is restricted to 2 RBGs. One PRG restriction on the interferer precoding bundling is used.

· MediaTek (R4-142312)
· Observations:
· With fixed interference pattern in phase-1 scenario, our results show that the performance degradation due to blind detection of TM, modulation order, nSCID and antenna port is reasonably small.
· Performance gain with weaker interference (i.e., case 1) is not large as the gain in stronger interference case (i.e., case 2), but the partially blind R-ML receiver still outperforms LMMSE-IRC receiver.
· Absolute performance under 16QAM interference is a bit worse than under QPSK interference.
· Conclusion: The performance degradation of R-ML under blind detection of interference TM, modulation order and nSCID is acceptable when the interference and serving cell are in TM8/9. 
· LGE (R4-142311)

· Observation1: Blind detection performances for combination of dynamic parameters such as DMRS APs, interference presence, nSCID, and modulation order are degraded by 0.5~2.5 in comparison with genie-aided performance under interference pattern [ON ON] and [ON OFF].
· Observation2: Performance of blind detection for DMRS based transmission provides gain in comparison with baseline IRC receiver.
· Observation3: To reduce receiver complexity, restriction TM (8, 9, and 10) and reduced DMRS APs (7 and 8) should be considered.
· Samsung (R4-142055)

· Observations: 
· Compared with genie-aided R-ML receiver, blind detection of modulation format suffer marginal performance loss, i.e. up to 0.3dB in terms of average performance loss, under all simulated interference scenario.
· On top of modulation format blind detection, blind detection of interference presence, DMRS port and n_SCID doesn't show noticeable performance loss.
· BD with 3RB granularity and 1RB granularity doesn't show noticeable performance difference.
· In addition, Figure 5 provide the results when both interference cell are turn off. The results confirm no false alarm issue (i.e. OFF->ON misdetection) for interference absence detection.
· With joint blind detection of modulation, interference presence, DMRS port and n_SCID, R-ML receiver provide more than 4dB performance gain for high interference level and 2dB for rank 1 with low interference level.
· Based on the observation above, it is concluded for TM9-TM9 case with 2Tx case, the joint blind detection of modulation, interference presence, DMRS port and n_SCID is feasible, and R-ML receiver with blind detection still provide promising performance gain.
· Huawei, HiSilicon (R4-142114)
· Proposal 1: From the complexity point of view, the fully unrestricted DMRS port blind detection would be too complex to implement, and related design and restrictions should be introduced to simplify the detection procedure.
· Proposal 2: For single layer DRMS transmission from both serving and interference cells, the DMRS port and modulation order joint blind detection could achieve performance gains over Rel-11 IRC receiver without significant performance degradation compare to the Genie-aided scheme.
Discussion 

Scenarios and assumptions for dynamic parameters detection studies

Previous agreements

· Receiver still must detect the presence/absence of interference even under the “known” simulation condition 
· UE cannot assume known strongest interference PDSCH
· Use phase-1 (2 interferers with “on/on” pattern)) for blind detection performance study and phase-2 analysis will be considered later.
· 5-25% geometries RU=40%, I2/Noc conditioned @ 50% and 80%
· 40-60% geometries RU=40%, I2/Noc conditioned @ 50% 
· MCS combinations
· {Desired, I1, I2}: {5,5,5,}, {5,14,14}, {5,25, 25}, {14,5,5}, {14,14,14},  {14,25,25}
· Rank
· 5-25% geometries case: {Desired, I1, I2}= {1,1,1}, {1,2,2}
· 40-60% case: {2,1,1}
· Resource allocation assumed at UE is 

· 1 PRB-pair 
· 1 subband @ 10MHz 
Observations
· Current simulation assumptions and scenarios may not ensure sufficient coverage and NAICS performance in additional conditions need to be considered. Further discussion on the evaluation conditions for blind detection complexity and performance may be needed.

Discussion
· Should additional scenarios and assumptions for the NAICS blind detection studies be considered?

· Mixture of TMs

· Mixture of CRS-based TMs for serving and interference cells

· Mixture of CRS-based and DMRS-based TMs for serving and interference cells for the analysis of the NAICS receiver performance in cross CRS/DMRS TMs scenarios
E///: both scenarios should be considered in NAICS scenarios.

QC: what does “considered” mean?

Intel: need to check whether NAICS gains can be achieved and decide whether enhancement performance is possible.

SS: we don’t see any results on mixed transmission modes and need further study.

HW: second bullet should be studied further.

E///: consider 

NVD: companies should indicate what assumptions UE made in detecting TMs

E///: agree with NVD
· Different number of CRS APs

· 4 CRS APs for all cells
· Mixture of 2 and 4 CRS APs (i.e. 2 APs for serving cell and 4 APs for interference cells and vice versa)
QC: 4 CRS can be studied after 2 CRS study

Nokia: 4 CRS should be included in the study

NVD: conclude on 2 CRS results first

E///: 4 CRS is as important as 2 CRS. 4 CRS detection is feasible.
LG: Similar view with NVD.

SS: Considering all results are 2 CRS, it’s reasonable to conclude 2 CRS results first.

MTK: same view as NVD

Intel: focus on 2 CRS 

NVD: E/// proposal is outside the scope of WI

E///: 4 CRS ports results should be guaranteed. 4 CRS should be included in the WI
NVD: 
· Non-colliding CRS pattern for the dominant interferer
· i.e. I1 is non-colliding, I2 is TBD
· Interference model

· Frequency selective interference: N PRB interference RA granularity in frequency and 1 TTI granularity in time to ensure NAICS receiver robustness under varying interference conditions 
· Phase 2 interference model
· Realistic time/frequency offsets modeling for dominant interferers

· Should CoMP / FeICIC assumptions be reused?
· CRS-IC

· Can we take CRS-IC as working assumption in all scheduled subframes?
Agreements

· NAICS performance under mixed TM scenarios should be studied. 
· Companies should indicate assumption made when detecting TM
· Non-colliding CRS pattern for the dominant interferer should be considered in NAICS study

Prioritize 2 CRS and ensure no performance loss vs MMSE-IRC for 4 CRS: Intel, NVD, QC, SS, LG, MTK, BRCM
Same importance between 2 CRS and 4 CRS: E///, Nokia, ALU, NSN, VZ
NAICS receiver complexity assumptions

Previous agreements

· Working assumption: limit the scope of Rel-12 study to total layers (serving + interfering) up to 3 and number interferer to cancel to 1

Discussion
· Can we confirm the working assumption above? 

· Should same or different assumptions be used for interference cells CRS-IC?
Agreements

· Confirm the scope of Rel-12 NAICS to limit total layers (serving + interfering) up to 3 and number interferer to cancel to 1
Dynamic parameters detection

Previous agreements

· For the following parameters of interference PDSCH, UE blind detection is desirable to reduce scheduling restriction and signaling overhead, possibly detected from a reduced subset (e.g., RRC signaled) of all values for some parameters

· Presence or absence of interference 

· TM

· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern

· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA

· CFI (if not coordinated and required by receiver implementation)

· Blind detection for some parameters was found acceptable in terms of complexity and performance in some cases (e.g., under some interference conditions), but not in some other cases and further study is needed. 

· For all transmission modes, at least the modulation order can be blindly detected assuming all other parameters are known.

· For CRS-based transmission modes, at least PMI rank-1 (2 CRS ports) can be blindly detected assuming all other parameters are known.

· For all transmission modes, the presence of interference PDSCH can be blindly detected assuming all other parameters are known.

· For DMRS-based TM, at least DMRS ports (with restriction to port 7/8) and modulation order can be blindly detected assuming all other parameters are known.

· Working assumption: For CRS-based transmission modes, at least RI can be blindly detected assuming all other parameters are known.

Discussion
· General
· Possible agreement: It is infeasible to require the UE to obtain the dynamic scheduling parameters by decoding the interference PDCCH associated with the interference PDSCH, or to obtain the UE-specific higher-layer configurations by detecting and decoding the interference PDSCH that potentially carries RRC messages.
· Dynamic parameters detection for CRS-based transmission modes 

· Agree on the combinations of the dynamic PDSCH parameters (under possible subset restriction) for which blind detection is feasible from the performance/complexity perspective. Possible combinations of parameters are:
· MF + PMI

· MF + PMI + RI

· MF + PMI + RI + Presence

· MF + PMI + RI + Presence + TM

· MF + PMI + RI + Presence + Data to RS EPRE ratio

· MF + PMI + RI + Presence + Data to RS EPRE ratio + TM

· MF + PMI + RI + Presence+ Data to RS EPRE ratio +TM + strongest interferer
· Other

· Agree on blind detection assumptions for CRS modes

· MF subset for blind detection is QPSK, QAM16, QAM64

· 4 CRS APs scenario

· Option 1: RI subset is limited to rank 1, 2 , PMI subset is FFS

· Option 2: Blind detection for 4 CRS APs scenarios is not required in Rel12
· UE should follow PA signaling to derive the data to RS EPRE ratio for rank 1 QPSK transmissions

· Dynamic parameters detection for DMRS-based transmission modes 

· Agree on the combination of the dynamic parameters (under possible subset restriction) for which blind detection is feasible from the performance/complexity perspective. Possible combinations of parameters are:
· Last meeting agreement: Presence + MF + DMRS ports 

· Presence + MF + DMRS ports + nSCID

· Should nSCID signaling / detection be used for TM8,9 and TM10?
· Presence + MF + DMRS ports + nSCID + strongest interferer
· Agree on blind detection assumptions for DMRS modes

· MF subset for blind detection is QPSK, QAM16, QAM64

· TM7 interference handling is not required
· DMRS APs 7 and 8 are used for blind detection only
· Feasible number interference signal hypothesis for blind detection (incl. Physical Cell ID, Virtual Cell ID, nSCID, DMRS APs)

· Parameters subset restrictions for higher layer signaling

· PA subset restriction

· FFS: subset size and values 

· Agree on some subsets for further simulation

· TMs
· Subset restriction is possible. 

· FFS: example of TM subsets
· TM2 (TxD) and TM3 (large delay CDD + TxD)

· TM4 (rank 1 or 2 with PMI) with TM6 (rank-1) as the degenerated case, where TxD can still be used as a fallback scheme. 

· TM8/9/10 (rank-1 or 2) where TxD can be used as a fallback scheme.

· Agree on some subsets for further simulation
· Agree on if mixture of TMs is considered for further studies (i.e., CRS-based TM for serving cell PDSCH and DMRS-based TM for interference PDSCH, and vice versa)
· Semi-static signaling and restrictions of interference resource allocation parameters

· Agree on the interference parameters granularity required to allow feasible blind interference parameters detection from the performance/complexity perspective

· Single PRB

· Single PRB pair

· N PRB pairs (N = 3, 6, etc)

· If “Single PRB” based detection is not feasible, discuss on how can PRB pair based RA granularity be achieved (e.g. signaling, network restrictions)?
· Can performance/complexity be improved in case of using larger minimum resource allocation and precoding granularity?

· Are HL signaling and/or restrictions needed?

· Minimum PDSCH resource allocation granularity
· RA types
· Interferer precoding bundling granularity for DMRS modes

· Strongest interfering cell detection

· CRS-based RSRP detection

· PDSCH based detection

· CFI (PDSCH starting symbol) detection

· Is CFI detection really needed or can the UE ignore this parameter? What is the impact on the performance?
· Is PCFICH decoding feasible or additional studies are needed?

· If CFI is aligned among cells and indicated to UE, is there any NAICS performance gain?
· Is CFI / PDSCH starting symbol signaling required?
Agreements

· CRS based TMs: Dynamic parameters namely modulation, PMI, RI, presence of interferer can be jointly and blindly detected for 2 CRS Aps case under assumption that remaining semi-static parameters, PA, and TM are known and under scenarios studied in RAN4. There is no consensus on 4 CRS port scenarios.
· Known parameters are assumed to be signaled or blindly detected correctly
· DMRS based TMs: Dynamic parameters namely modulation, RI, DMRS ports, nSCID, and presence of interferer can be jointly and blindly detected for 2 DMRS ports (port 7 and 8) under assumption that remaining semi-static parameters and TM are known and under scenarios studied in RAN4
· Known parameters are assumed to be signaled or blindly detected correctly
· TM7 not supported by NAICS

· For TM10, blind detection of nSCID is FFS
· 4 Tx with 2 DMRS ports needs confirmation

· Following parameters are necessary to be restricted (Restriction indicated by HL signaling) 
· P_A values should apply to QPSK transmissions 
· P_A subset for further study
· For information, agreements above hold true at least for the following assumptions. Other assumptions are not precluded.
· Serving cell with two interferers: Cell ID (0, 6, 1), CRS ports (2-tx), No MBSFN and no detection at UE

· Synchronized deployment with SFN alignment, same CP, slot alignment, no frequency error

· P_B known (P_B = 1), LVRB
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