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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

	61
	RP-131241
	
	40%
	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):

65%



 
per WG (optional information):





WG1

60% 



WG4

70% 
additional comments:


1.2.2
Estimated completion date of the work/study item

The work/study item is planned to be 100% complete in:
March 2014 

which is:
RAN #63
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.

See open issues (section 2.3)
motivation/explanation:

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

See open issues (section 2.3)
2.
Technical status related evaluation

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

RAN1:

The progress in RAN1#74bis is summarized below:

· TR36.866 v0.5.0 was agreed in [1] which incorporated previous RAN1 and RAN4 agreements.
· For system level modelling methodology, it was agreed to capture the different options of modelling methodology for the same receiver type in the TR. But we should strive to converge to one common methodology for each type as much as possible. The actual look up tables needed for different methods do not need to be captured in the TR, but only the methodologies. Via email reflector after Ran1#74bis, several companies provided further clarification and validation results for their proposed models.  

The progress in RAN1#75 is summarized below:

· TP on system level modelling methodologies was agreed in [2] for ML/RML, SLIC, E-LMMSE-IRC, WLMMSE-IRC, L-CWIC, and iterative ML receivers

· Agreed working assumption is that link-abstraction method should apply to instantaneous channel
· TP on preliminary system level evaluation results was agreed in [3]
· TP on specification impact was agreed in [4] based on the following conclusions:
· Compared to requiring NAICS receivers to detect all interference parameters,  some network signalling/coordination can be beneficial for reducing receiver complexity and/or improve performance with increased robustness under intra-cell and inter-cell interference scenario

· The transmission parameters that can be considered for signalling and that for receiver detection are FFS
· Note that assistance signalling can be different from transmission parameters

· Some transmission parameters may be detected or corresponding signalling of those parameters may be introduced
· Such assistance signalling may use higher layers regardless of whether the associated transmission parameter is higher-layer configured or dynamic

· Some dynamic assistance signalling can be considered if sufficient system-level gain is shown, and some dynamic parameters may be coordinated, but with scheduling constraint, or detected or signalled or a combination of the three
· Other deployment related parameters may be coordinated or detected.
· Semi-static coordination signalling or coordination is suited for non-ideal backhaul 
· Dynamic coordination may be feasible only under ideal backhaul

· Other potential PHY impact needs further study (e.g., CSI feedback)
RAN4:

The progress in RAN4#68bis includes the following: 

· Agreed TP on receiver assumptions  [5]
· Agreement on how to derive all the parameters required for dynamic on/off modelling [6]. Post-meeting email reflector discuss led to the final consensus on all the parameters

· Agreed template to collect phase-1 results [7]
· Agreed guidance on SU-MIMO simulation cases and assumptions [8]
· Agreed in [9] that , same as for scenario 1, a common α for Noc(α) calculation for both macro and small cells can be used for scenario 2 

· Agreed in [10] a baseline complexity analysis approach

The progress in RAN4#69 is mainly the agreed consolidated TP [13] for TR36.866 which includes the following: 

· Complexity analysis section  with the following conclusion

· Some network assistance/coordination can reduce receiver complexity compared to requiring UE to blindly detection all the interference parameters.

· But there is no consensus on the feasibility and performance of blind detection receivers and it is agreed that RAN4 should study the performance and complexity of blind detection of interference parameters, including which parameters to be blindly estimated by the UEs.

· I/Noc and SINR setting for scenario 2a/2b 

· Phase-1 results and the following observations:
· Observations from phase-1 results:

· E-LMMSE-IRC/SL-IC/R-ML/CWIC all achieve noticeable performance gain over R.11 LMMSE-IRC receiver in most scenarios , and the gains depend on the different interference profiles:

· Performance gains for TM4 in non colliding CRSs are considerably smaller than those under colliding CRS, due to worse performance of the baseline LMMSE-IRC receiver in the colliding CRS scenario (i.e. incorrect interference covariance matrix estimation).

· Phase-2 results under dynamic on/off modelling and the following observations:
· E-LMMSE-IRC/SL-IC/R-ML/CWIC all achieve noticeable performance gain over R.11 LMMSE-IRC receiver in most scenarios , and the gains depend on the different interference profiles:

· Larger gain for stronger interference

· SL-IC/R-ML has larger gain compared to E-LMMSE-IRC in many cases with genie-aided information

· Single company results indicated that blind SL-IC/R-ML also provide large gain compared to E-LMMSE-IRC. But there is no consensus on the feasibility and performance of blind detection receivers

· Some preliminary link-level evaluation results with blind detection of interference parameters,

· There is no consensus on the feasibility and performance of blind detection receivers.

· Varying degree of performance degradation from minimal to noticeable, comparing blind detection receivers with genie-aided receivers, also depending on operation assumptions.  

Also in RAN4#69, the TP on SU-MIMO [14] was also agreed with the following conclusions:
· For intra-cell interference from SU-MIMO transmission, further advanced receiver based on IC/ML without the need for network assistance can provide significant gains (e.g. up to 5dB depending on the receiver structure and the test cases) compared to legacy baseline receivers such as MMSE-IRC and MMSE when applied to SU-MIMO scenarios listed above (i.e. the goal is to cancel the inter stream intra cell interference)
2.2
List of Completed elements (compare with open issues of last TSG)
· RAN1:
· System level modelling methodologies developed for ML/RML, SLIC, E-LMMSE-IRC, WLMMSE-IRC, L-CWIC, and iterative ML receivers 
· Some preliminary system level results of RML, SLIC, E-LMMSE-IRC, and L-CWIC receivers in terms of gains over the baseline MMSE-IRC receivers
· Potential specification impact analysis from network assistance/coordination based on the conclusion that, compared to requiring NAICS receivers to detect all interference parameters,  some network signalling/coordination can be beneficial for reducing receiver complexity and/or improve performance with increased robustness under intra-cell and inter-cell interference scenario. But the transmission parameters that can be considered for signalling and that for receiver detection are FFS.
· RAN4:
· SINR and I/Noc settings of the two explicitly modelled interferers for both scenario 1 and 2a/2b, for the purpose of link level evaluation 
· All the details of inter-cell interference on/off modelling
· Link-level evaluation results under fixed on/off pattern (Phase-1)
· Link-level evaluation results under dynamic on/off modelling (Phase-2)
· Some companies provided results for NAICS receivers performing blind detection of some interference parameters (i.e., without network assistance on some parameters) while assuming the knowledge of some other parameter (i.e., with network assistance or coordination). But there is no consensus on the feasibility and performance of blind detection receivers. 
2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.

· RAN1: 
· The transmission parameters that can be considered for signalling and that for receiver detection are FFS, after taking into account the following aspects:
· Receiver performance and complexity impact, comparing network assistance with UE blind detection (RAN4, see below)

· Feasibility of assistance signalling and the impact of associated signalling overhead on system performance (RAN1/2)

· Network performance impact if any network coordination is assumed that introduces scheduling constraints (RAN1). 
· System level results are still limited, especially in terms of 
· Performance after taking into account assistance signalling overhead and after considering backhaul latency of more than 2 msec in inter-cell NAICS in scenarios 1 and 2a 

· Performance under imperfect CRS interference cancellation and imperfect blind detection of interference parameters
· RAN4: 
· There is no consensus on the feasibility and performance of blind detection receivers and it is agreed that RAN4 should study the performance and complexity of blind detection of interference parameters, including which parameters to be blindly estimated by the UEs.
· Due to lack of time, the following aspects in SID had only limited or no discussion:

· Intra-cell MU-MIMO, since intra-cell interference focused on SU-MIMO only so far

· Other types of channel collision than PDSCH-to-PDSCH (e.g. PDCCH/EPDCCH-to-PDSCH), which was considered as first priority.
· No comparison of NAICS with respect to Rel-11 non-linear receivers required for FeICIC has been done: No discussions/agreements on whether Rel-11 non-linear receivers required for FeICIC are applicable as a baseline for NAICS. 
· Note that in Rel-11 the use of non linear receiver is mandated only on ABS subframes and optional for the other subframes for demodulation purposes and ABS subframes are not defined/applicable in NAICSs
· Based on RAN#62 discussion, RAN1 and RAN4 should have the following focus and target completion at RAN#63: 
· (RAN1) Identify the interference transmission parameters for signalling and those for receiver detection, based on the following studies and the trade-offs: 
· Receiver performance and complexity, with and without network assistance (RAN4)
· Feasibility of assistance signalling and system performance that takes into account corresponding signalling overhead (RAN1) 
· Focus first on higher-layer based assistance signalling
· Network performance evaluation if any network coordination is assumed that introduces scheduling constraints (RAN1).
RAN time budget proposal (not applicable for WIs/SIs under RAN5 leadership):

NOTE:
Once the WI/SI is approved, this information will no longer be updated in the WI/SI description but in the status 
report. The rapporteur has to extend the table below until the target date of the WI/SI.

Do NOT subdivide #TU fields (1 TU ~ 2h) of the table into different values for different objectives. You can explain 
this under additional comments below the table (if needed).

	Q1/2014

	RAN
	R1L
	R1U
	R2L
	R2U
	R2J
	R3
	R4

	62
	76
	76
	85
	 
	 
	83
	70

	
	2
	
	
	
	
	
	2
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