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Workplan related evaluation

1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	59
	SI started
	RP-130404
	0%
	December 2013

	60
	RP-130594
	
	25%
	December 2013

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

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.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):

40%



 
per WG (optional information):





WG1

30%



WG4

50%
additional comments:


1.2.2
Estimated completion date of the work/study item

The work/study item is planned to be 100% complete in:
December 2013 

which is:
RAN #62
additional comments:




1.2.3
Future time budget situation (not applicable to RAN5 WIs/SIs)

NOTE:
This section has to be filled out by the rapporteur (the table below has to be extended until the target 

date of the WI/SI).



The #TU values in the table have to be in line with the time units (1 TU ~ 2h) of the time budget 


overview endorsed by the previous RAN meeting.


In case a change is proposed then the modification has to be shown with revision marks.

	Q4/2013

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	61
	74bis
	74bis
	83bis
	 
	 
	81bis
	68bis
	75
	75
	84
	 
	 
	82
	69

	
	2
	
	
	
	
	
	2
	2.5
	
	
	
	
	
	1


L: LTE, U: UMTS, J: Joint

motivation/explanation:

NOTE:
In case of a modification of time budgets, this must be motivated/explained here.

2.
Technical status related evaluation

2.1
Detailed Progress report since last TSG meeting (for all involved WGs)

Remark: The technical report number of this study item will be changed to TR36.866 from TR36.863 from RAN#61 on, because that TR36.863 was also assigned to another Rel-12 SI “Study on CRS Interference Cancellation for Homogenous Deployments for LTE”   

RAN1#74:
There was no discussion in RAN1#74 according to the decision in RAN#60 to let RAN4 progress for one quarter before RAN1 discussion resumes.
RAN4#68:

During RAN4#68, RAN4 has made good progress as detailed below.

1) Agreed to send an LS (R4-134478) to RAN1 with the action “RAN 4 respectfully asks RAN 1 to take the above information into account to start discussion on the objective #3 as described in the SID, for the receivers identified in RAN4.”, where the information provided to RAN1 includes:
· Extensive discussion in RAN4#67 and email discussion after RAN4#67 led to agreed link-level simulation settings for scenario 1, including SINR range of interest, I1/Noc, and I2/Noc. Details can be found the attached TP for TR36.866 section 8 (i.e., [R4-134458]).

· The current status of RAN4 link level simulation includes:
· Phase-1 (Calibration) study that assumes fixed ON/OFF pattern of the two explicitly modelled interferers, and with fixed MCS of the serving cell

· Phase 1 studies are ongoing

· Phase-2 study that assumes dynamic ON/OFF modelling of the two explicitly modelled interferers  (e.g., MCS/RI/PMI), and with adaptive or fixed MCS of the serving cell

· Phase 2 modelling discussions are ongoing and evaluations results are pending

· Based on Phase-1 (Calibration) study only, for Scenario 1, RAN4 observes: 

· Company results so far showed that nonlinear receivers (i.e., ML/R-ML, SLIC, and CWIC) can provide significant performance gain over baseline LMMSE-IRC in some cases

· The above NAICS receivers were studied under the assumption of known interferer parameters (additionally for CWIC perfect PDSCH allocation alignment is assumed). Evaluation of some receivers was also performed with blind and partially blind detection.

· Performance gain was also observed for linear receivers (E-LMMSE-IRC and WLMMSE).

· The E-LMMSE-IRC receiver was studied under the assumption of known interferer parameters. 

· The WLMMSE receiver was studied under the assumption of PAM transmission from the dominant interferer.

· Performance gain significantly depends on interference condition and MCS/RI, transmission mode, and quality of the channel estimation of serving and interference cells. Generally, the gain increases with increased I/Noc.

· Candidate NAICS receivers will have different trade-offs between performance, complexity, network coordination, and network signalling. Details are yet to be studied.

· The list of candidate receivers under evaluation in RAN 4 as well as the associated terminology is provided in the attached TP for section 7 of TR36.866 (i.e., [R4-134477])

· RAN4 will continue to study the performance comparison among NAICS receivers, especially to:

· Finalize Phase 2 modelling details

· Complete link evaluations of Phase-1 and Phase 2

· With network assistance, full blind detection and partially blind detection of interferer parameters

· Study the performance dependency on interference condition, network coordination and/or signalling, as well as on the reliability of parameter detection in the case of blind or partially blind detection.

· RAN4 also thinks that the performance of NAICS receivers should be evaluated from the perspective of both link level in RAN4 and system level in RAN1.

· It is RAN4’s understanding that RAN1 will study system level modelling methods to take into account, with the input of RAN4, performance-affecting factors (e.g., interference condition, coordination assumptions, signalling requirements, channel estimation, interferer parameter blind or partially blind detection) for candidate NAICS receivers.

· RAN4 intends to provide further detailed description for candidate receiver at least for the purpose of system level modelling   
2) RAN4 agreed (R4-134495) to have additional email discussion after RAN4#68 and before #68bis on the following aspects:

· Interference knowledge assumed by the receivers, and network coordination assumptions

· Link abstraction modeling details that is useful for RAN1

· Receiver complexity analysis
3) RAN4 agreed on further details of link level modeling parameters:
· A set of agreement or working assumptions agreed in R4-134476 on detailed ON/OFF modelling in phase-2 link level simulation

· For phase-2, there is a need for a reference scheduling behaviour based on UE feedback mode/periodicity and OLLA. Describe the OLLA algorithm in each company’s submission. Companies could also provide additional results without OLLA. Evaluate cases with TM3/4/9/10, which are the same for both serving cell and interference cells. Wide-band CQI feedback is assumed.
· Prioritizing analysis of Scenario #2a/b with 4 Small cells. Two dominant interferers are explicitly modelled for Scenario #2a/b.
2.2
List of Completed elements (compare with open issues of last TSG)
· RAN4 agreement on link level simulation models:
· SINR of interest
· Two explicitly modelled inter-cell interferers for both scenario #1 and 2a/2b, and their I/Noc settings for simulation 
· For the study item phase, RAN4 agreed to model interferers to have a constant MCS/RI across the time and frequency domain for the duration of each packet. Further details of the ON/OFF model were also agreed as a working assumption. 
· Some evaluation results were obtained from phase-1 for a number of identified receivers, but the link evaluation is still ongoing. 
· There was also some discussion on receiver complexity and feasibility, as well as assumptions on the network assistance information for the evaluated receivers under possible network coordination, but further analysis is necessary for conclusion. 
2.3
List of open issues

· RAN1: 
· Develop system level modelling methodologies for the IS/IC receivers identified in SID objective #2 by RAN4, including input from RAN4 on relevant receiver performance impairments

· Evaluate the system-level gain of advanced receivers over LTE Rel-11 receivers 
· RAN4
· Finalize remaining details of inter-cell interference ON/OFF modelling methodology
· Evaluate the performance of reference IS/IC receivers with and without network assistance 
3.
References
RAN4#68:

[1] R4-134326
  Ad hoc minutes for NAICS
MediaTek
[2] R4-134454
  Way forward on NAICS receivers
MediaTek
[3] R4-134495
  Way forward on email discussion for receiver descriptions for NAICS
Nokia/NSN
[4] R4-134476
  Way forward on ON/OFF model for NAICS
 MediaTek
[5] R4-134477
  Proposed TP for TR36.866for NAICS (Section 7)   MediaTek
[6] R4-134458  Proposed TP for TR36.866 for NAICS (Section 8)   MediaTek
[7] R4-134478
  LS to RAN1 on current status and observation on NAICS receivers  MediaTek
4 / 4

