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Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc of WI/SI description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG for the
SI / 
Core part / 
Testing part
	completion date
as decided by TSG for the
SI / 
Core part / 
Testing part
	overall level of completion as decided by TSG for the
Perf. part
	completion date
as decided by TSG for the Perf. part

	63
	WI/SI started
	RP-140519
	0%
	September 2014
	0%
	June 2015

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI but not the current RAN meeting.
Please indicate the RAN Tdoc numbers for the WI/SI description sheets in the 3rd column above as link to the 3GPP server, i.e. ftp://ftp.3gpp.org/tsg_ran/TSG_RAN/TSGR_xx/Docs/RP-xxnnnn.zip
e.g.: RP-140500
1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned. If this status report covers Core and Perf. part, then the rapporteur may have to contact 2 WGs (one for the Core and RAN4 for the Perf. part).
1.2.1
Estimated level of completion of the work/study item

overall (mandatory to be provided):

Core part:


68%







RAN4 Perf. part:

0%







RAN5 Testing part:

0%







SI:



XXX
NOTE:
Please leave the XXX for lines that are not applicable for this status report.
per WG (mandatory to be provided) for Core part or SI:
RAN WG1:

70%










RAN WG2:

0%










RAN WG3:

XXX











RAN WG4:

65%










RAN WG5:

XXX
NOTE:
Please leave the XXX for lines that are not applicable for this status report.
additional comments:



1.2.2
Estimated completion date of the work/study item
This SI is planned to be 100% complete in:



XXX

          which is:
RAN #XX
The Core part WI is planned to be 100% complete in:


September 2014
which is:
RAN #65
The Performance part WI is planned to be 100% complete in:
June 2015

which is:
RAN #68
The Testing part WI is planned to be 100% complete in:

XXX


which is:
RAN #XX

NOTE:
Please leave the XX for lines that are not applicable for this status report.
additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)
	Any time units modified in this section compared to
RP-140500 endorsed by RAN #63
	Yes


NOTE:
The last row of the table(s) below have to be filled out (without revision marks) to reflect the status of time units (1 time unit ~ 2h) per session as endorsed by the previous RAN meeting: RP-140500
Then it has to be decided whether any modification is needed and a corresponding Yes or No has to be indicated in the table above.
If any modification is needed, then the table(s) below has to be modified with revision marks and a motivation/explanation of the changes has to be provided below the table(s).
If no time unit is needed for a session, then leave the field empty.
In general: The time units have to be indicated up to the target date of the WI/SI (if necessary add further tables).
	RAN #64
Q3/2014
RAN #65

	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4RF

Core
	R4RD Core
	R4RF

Perf
	R4RD Perf

	78
	78
	87
	87
	87
	85
	72
	72
	72
	72

	2.5
	
	1
	
	
	
	
	1.5
	
	1.5


L: LTE, U: UMTS, J: Joint, RD: RRM/demodulation

motivation/explanation: RAN4 still has FFS items related to the core part
2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
NOTE:
A good progress report lists what was done for each open issue in all affected WGs.
2.1.1
Progress of the SI or Core part WI or Testing part WI
RAN1 #77
RAN1#76 made the following progress which was also captured in the approved LS to RAN2 and RAN4 (R1-142702): 

1) With respect to high layer signaling and parameters that UE may implicitly assume, RAN1 reached the following conclusions: 

· The following parameters of interfering cells are signaled by higher layer

· Physical layer Cell ID, PB
· CRS ports, i.e., 1, 2, and 4

· MBSFN pattern

· Restricted subset of combinations of virtual cell ID and nSCID for TM10

· Maximum subset size of combinations of virtual cell ID and nSCID is in the range from 6 to 12, but the number of blind detection in a subframe may be less than the maximum subset size of combinations of virtual cell ID and nSCID

· Restricted subset of PA 

· Subset size of  PA  at most 3 (baseline) or 4 values
· Data RE to RS power offset values should apply to QPSK PDSCH transmissions 

· The exact values of PA will be determined until RAN1#78 or earlier (if agreements are reached after RAN1 email discussion), including existing values and possible new values
· Working assumption[note]: TM(s) used in eNB

· “x” bits to represent supported TMs, i.e., TM1, TM2 (a “fallback” mode), TM3, TM4, TM6, TM8, TM9, TM10
· [Note]: During RAN1 discussion, some companies prefer to use “transmission scheme(s)” as an alternative higher layer signalling to “TM(s)”

· FFS: QCL
· FFS: Zero power and non-zero power CSI-RS configuration (Optionally provided by eNB)
· FFS: PDSCH starting position

· FFS: TDD UL/DL configuration of interfering cells

· Synchronization of CP, slot, SFN, subframe and common system bandwidth for the serving cell and interfering cells are not signaled

· Synchronization of those parameters can be implicitly assumed at the UE when any higher layer signaling for NAICS is present

· UEs can assume the interference PDSCH resource allocation is at least 1 PRB pair when higher layer signaling for NAICS is present

· A larger interferer parameters granularity in frequency (resource allocation and precoding granularity) can be signaled to UE without any impact on scheduling in the network

· RAN1 will continue the discussion whether to support of 4 CRS APs based CRS-based TMs and whether NAICS precoding matrix assistance signalling may be needed in this case.
· FFS: How to associate the above higher layer signalling with a cell ID or other parameters (e.g., virtual cell ID, nSCID)
2) RAN1 also discussed the provisioning of higher layer signaling and reached the following conclusion: 

· Network assistance signalling from serving eNB can be provided to UEs without any new NAICS-specific report/trigger from a UE
· FFS: Network assistance signalling from serving eNB can be provided to UEs with new NAICS-specific trigger, and if so the triggering event/condition
3) RAN1 also discussed the CSI enhancement issue and reached the following agreement: 

· No RAN2 impact by NAICS CSI enhancement

· In RAN1 #78 meeting, all companies are encouraged to investigate only UE reporting behavior under the current CQI definition and possible clarification/modification if needed as CSI enhancement

RAN1 also agreed to have, after RAN1 #77, email discussion/approval until 24th June on the above FFS items and the remaining issues on PA as described above. If further agreements can be made, RAN1 will send additional LS to RAN2 and RAN4.

RAN4 #71
RAN4 #71 made the following progress which was also captured in the approved LS to RAN1 (R4-143847): 

· Parameters that RAN4 found benefit in complexity and performance if RAN1 defines the HL signaling, 
· Cell specific PDSCH-to-CRS EPRE, PB
· Cell ID
· CRS APs number (i.e., 1, 2, and 4).
· Some companies found that CRS APs could be blindly detected, but prefer to have HL signaling in order to reach consensus. Some companies found that CRS APs could be blindly detected without signalling.
· RAN4 has not studied its detectability and complexity when in combination with other parameters.

· MBSFN pattern
· Some companies found that MBSFN pattern could be blindly detected without signalling.
· RAN4 has not studied its detectability and complexity when in combination with other parameters.

· RAN4 is continuing to study the complexity and performance benefits of assistance signalling for the following parameters until RAN4 #72 at the latest:

· ZP and NZP CSI-RS configuration
· PDSCH starting OFDM symbol

· This signalling does not imply any restriction at the eNodeB
· QCL information if interference is TM10
· Parameters that could be jointly and blindly detected by the UE under assumption that remaining semi-static parameters, PA, and TM are known and under scenarios studied in RAN4:

· CRS based TMs (for 2 CRS APs):

· Modulation, PMI, RI, and the presence of interferer. 

· TM5 is not supported by NAICS

· DMRS based TMs: 

· Modulation, RI, DMRS ports, nSCID, and presence of interferer. 

· This is valid for for 2 DMRS ports (port 7 and 8) with 2Tx and 4Tx deployment.

· TM7 is not supported by NAICS

· Known parameters are assumed to be signalled or blindly detected correctly

· Parameters that RAN4 found benefit in complexity and performance if RAN1 defines the HL signaling with subset restrictions.
· Virtual Cell ID for the TM10 interference
· The maximum number of combinations of VCID and nSCID subset needs to be limited to reduce UE implementation complexity
· User specific PDSCH-to-CRS EPRE, PA
· RAN4 found that with a subset size of at most 3 (baseline) or 4 values PA can be jointly blindly detected with other dynamic parameters

· Further reduction of the subset size is considered to be beneficial in complexity and performance without restricting network deployment.
· RAN4 also suggest that P_A values should apply to QPSK PDSCH transmissions for both serving cell and interfering cell

· Transmission mode / Transmission scheme
· RAN4 found benefit in complexity and performance if HL subset signaling is provided without any scheduling constraints on the TMs/TSs used in the network. Some companies found that TM/TS could be detected without signaling.
· Interferer parameters granularity used for parameters blind detection
· Interferer parameters are assumed to have granularity of at least 1 PRB pair in time.
· RAN4 found benefit in complexity and performance if a larger interferer parameters granularity in frequency (resource allocation and precoding granularity) can be signaled to UE without any impact on scheduling in the network.
· The following conditions are assumed when any NAICS signaling is present:

· Cells are synchronized (slot, subframe, and SFN are aligned). 

· Serving cell and interfering cells have the same CP length

· Serving cell and interfering cells have the same system bandwidth.

· Agreements above hold true at least under the following assumptions used in RAN4 simulations. 

· Serving cell with two interferers: Cell ID (0, 6, 1)

· No MBSFN subframes have been considered.

· CRS-IC is performed in every scheduled subframe

· In addition, RAN4 confirms the working assumption that the scope of Rel-12 NAICS is to limit total layers (serving + interfering) up to 3 and one PDSCH.

· RAN4 is continuing to study the joint blind detection feasibility for the following scenarios: 
· Mixed TM scenarios. 

· Non-colliding CRS pattern for the dominant interferer

· Randomized interference model

· 4 CRS APs for CRS-based TMs

· RAN4 is discussing fall back operation to ensure no loss compared to Rel-11 MMSE-IRC receivers.

 RAN1 #76bis

RAN1#76bis made the following conclusions and working assumptions, and sent the corresponding approved LS (R1-141855) to RAN4:
Conclusion:

· Further discussion is needed about NAICS signaling supports of 1, 2, and 4 CRS ports

Working assumption:

· Following parameter could be signalled by higher-layer signalling

· Information related to PB
· Set of less than 8 power offset values

· Subset of virtual cell ID

· FFS: Cell ID, CRS ports, MBSFN pattern, QCL, Supported TM, signalling or restriction related to “no Type-2 distributed resource allocation”, zero-power and non-zero-power CSI-RS, CFI

· Higher-layer signalling is configured per component carrier

· Further study is needed about blind detection or higher-layer signalling for system bandwidth, synchronization indication

RAN4 #70bis
RAN4 reached the following agreement on semi-static interference parameters:

· Cell ID is needed for higher layer signaling

· 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

· Interferer parameters are assumed to have granularity of at least 1 PRB pair in time. Further bundling in frequency domain is FFS

On dynamic parameters detection, RAN4 also agreed:

· 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

RAN4 also agreed that 
· 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

2.1.2
Progress of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.2
List of completed elements (compare with open issues of last TSG)
2.2.1
Completed elements of the SI or Core part WI or Testing part WI
Compared with the WID objectives, the following elements were completed in RAN1 and RAN4:
· RAN4: 
· Identified and agreed on some parameters (ref. 2.1.1), including their relevant subset restriction, that RAN4 found benefit in complexity and performance if RAN1 defines the HL signaling. 
· Identified and agreed on some parameters (ref. 2.1.1) that could be jointly and blindly detected by the UE under the assumption that remaining semi-static parameters, PA, and TM are known and under scenarios studied in RAN4
· RAN1: 
· Decided on some parameters (ref. 2.1.1) for higher layer signaling, including some relevant subset restriction, after RAN1 took into account the system impact of higher-layer signaling and RAN4’s input and conclusion on the parameter combinations that could be blindly detected jointly.
· Concluded that there will be no RAN2 impact even if any NAICS CSI enhancement is agreed to be necessary in the next RAN1 meeting 
2.2.2
Completed elements of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
2.3
List of open issues
NOTE:
Usually, at the beginning of a WI/SI the list of open issues is copied from the objectives of the WID/SID into this open issues list. Once an open issue is completed it is moved up to section 2.2.
When a WI/SI is 100% complete the list under 2.3 is empty. Otherwise please justify why an open issue is not essential for the WI/SI.
2.3.1
Open issues of the SI or Core part WI or Testing part WI
· RAN1 
· Has not reached consensus on the high layer signalling of several more parameters and some details related to signalling such as parameter association and provisioning (ref 2.1.1) 
· Has not concluded the investigation of CSI enhancements for NAICS receivers; and if necessary need to specify the identified enhancements
· Will continue the discussion whether to support of 4 CRS APs based CRS-based TMs and whether NAICS precoding matrix assistance signalling may be needed in this case
· RAN2 has not started to specify higher-layer signalling 
· RAN4
· Will continue to study the complexity and performance benefits of assistance signalling for several more parameters (ref 2.1.1).
· Will continue the joint blind detection feasibility for additional scenarios (ref 2.1.1), including 4 CRS APs for CRS-based TMs.
2.3.2
Open issues of the Performance part WI
NOTE:
Please leave this section empty if not applicable to this status report.
Specify demodulation and CSI feedback performance requirements based on the signalling of interference parameters as specified in the core part of the work item, as well as on the assumed UE blind detection as agreed in RAN4.
· Target a unified performance requirement for the above considered NAICS receivers, including requirement covering both DMRS and CRS
· Ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH, per PRB or PRB-pair based resource allocation for interference PDSCH,  and/or lack of higher-layer signalling, in a wide range of typical network deployment conditions (including also 4Tx) for both CRS based and DM-RS based TMs.
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Higher Layer Signaling of TM10 DMRS Properties for NAICS

Ericsson

R1-141656

On CSI enhancements for NAICS

Ericsson

R1-141838

On NAICS CSI feedback

NSN, Nokia

R1-141841

WF on CSI enhancement for NAICS

LG Electronics, Ericsson, Intel, NTT DoCoMo

R1-141843

WF on NAICS Functionality Definition

Ericsson, NSN, Nokia, CATT, Nvidia, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-141844

WF on NAICS Signaling for 4 CRS Ports

Ericsson, Sprint, NSN, Nokia, CATT, NTT DoCoMo

R1-141855

LS on RAN1 progress on NAICS higher-layer signalling

RAN1, MediaTek

R1-141857

Summary of offline discussions on CSI enhancement evaluations

Ericsson
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	R4-141412

Discussion on Scenarios of Different Transmission Modes for NAICS

NTT DOCOMO, INC.

R4-141499

Blind detection of NAICS parameters for CRS-based TMs

Ericsson

R4-141502

Blind detection of NAICS parameters for DM-RS-based TMs

Ericsson

R4-141505

Blind detection of semi static parameters

Ericsson

R4-141508

Summary of the proposal for blind detection

Ericsson

R4-141513

2 CRS APs vs 4 CRS APs

Ericsson

R4-141515

LS out on blind detection of parameters

Ericsson

R4-141522

Discussion on semi-static interference parameters blind detection and signaling

Intel Corporation

R4-141523

Discussion on scenarios and assumptions for dynamic interference parameters blind detection

Intel Corporation

R4-141524

Discussion on dynamic interference parameters detection for CRS-based transmission modes

Intel Corporation

R4-141526

Discussion on dynamic interference parameters detection for DMRS-based transmission modes

Intel Corporation

R4-141731

Higher-layer signalling for NAICS

MediaTek Inc.

R4-141733

General requirements and considerations for blind detection in typical operations and simulation conditions/assumptions

MediaTek Inc.

R4-141734

Blind detection results of necessary parameters for interference with CRS-based TM

MediaTek Inc.

R4-141735

Blind detection results of necessary parameters for interference with DMRS-based TM

MediaTek Inc.

R4-141823

Discussion on semi-static parameters for NAICS receiver

LG Electronics

R4-141828

Link performance for NAICS receiver with blind detection under CRS based transmission mode

LG Electronics

R4-141832

Link performance for NAICS receiver with blind detection under DMRS based transmission mode

LG Electronics

R4-142000

Discussion on higher-layer signaling for NAICS

NVIDIA

R4-142002

Blind detection performance of dynamic interference parameters

NVIDIA

R4-142054

On blind detection feasibility of parameter combination for CRS-based TM

Samsung

R4-142055

On blind detection feasibility of parameter combination for DMRS-based TM

Samsung

R4-142057

On semi-static parameter for NAICS

Samsung

R4-142113

Discussion on blind detection for CRS-based interference

Huawei, HiSilicon

R4-142114

Discussion on blind detection for DMRS-based interference

Huawei, HiSilicon

R4-142169

On semi-static parameter signalling and blind detection in NAICS

Nokia Corporation, NSN

R4-142170

Blind detection of interference parameters

Nokia Corporation, NSN

R4-142208

Network Assistance and Subset Restriction

Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R4-142213

On Semistatic Parameter Detection for NAICS

QUALCOMM Incorporated

R4-142221

On Dynamic Parameter Detection for NAICS

QUALCOMM Incorporated

R4-142224

Link Level Evaluations for Parameter Detection with SLIC Receiver

QUALCOMM Incorporated

R4-142227

Link Level Evaluations for Parameter Detection with R-ML Receiver

QUALCOMM Incorporated

R4-142230

LS out on Parameter Detection for NAICS

QUALCOMM Incorporated

R4-142242

Discussion for NACIS receiver with semi-static signaling

Broadcom Corporation

R4-142308

Blind detection of NAICS parameters for CRS-based TMs

Ericsson

R4-142309

Blind detection of NAICS parameters for DM-RS-based TMs

Ericsson

R4-142311

Link performance for NAICS receiver with blind detection under DMRS based transmission mode

LG Electronics

R4-142312

Blind detection results of necessary parameters for interference with DMRS-based TM

MediaTek Inc.

R4-142313

Blind detection of interference parameters

Nokia Corporation, NSN

R4-142352

Link performance for NAICS receiver with blind detection under CRS based transmission mode

LG Electronics

R4-142401

Meeting minutes for ad hoc on NAICS

Intel

R4-142402

Way forward on semi-static parameters for NAICS

Qualcomm, Samsung, Intel, NVIDIA, Huawei, HiSilicon, LG, NTT DOCOMO

R4-142403

Way forward on dynamic parameters for NAICS

Qualcomm, Samsung, NTT DOCOMO

R4-142515

LS out on Parameter Detection for NAICS

QUALCOMM Incorporated

R4-142522

LS out on Parameter Detection for NAICS

QUALCOMM Incorporated

R4-142524

LS out on Parameter Detection for NAICS

QUALCOMM Incorporated
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