3GPP TSG-RAN WG4 Meeting #70bis
R4-141515
San Jose del Cabo, Mexico, 31 March - 4 April 2014
Title:
 LS out on blind detection of parameters for NAICS receiver 
Release:
Release 12
Work Item:
LTE_NAICS-Core
Source:
RAN4
To:
RAN1
Cc:

Contact Person:


Name:
Maomao Chen
E-mail Address:
Maomao.chen@ericsson.com
Attachments: 
None
1. Overall Description:
RAN 4 has discussed the blind detection of the parameters for NAICS receivers in accordance to the objective of the work item approved in RAN #63 [1] and would like to inform RAN 1 about the progress made in RAN 4  #60bis.  
RAN 4 has discussed both semi-static parameters and dynamic parameters with the following agreements.
Semi-static parameters: 
RAN 4 will assume in the future NAICS work that: 
· Cells are synchronized (slot, subframe, and SFN are aligned)
· CP is assumed to be the same   

· Serving cell and interfering cells have the same CP length

· Serving cell and interfering cells have the same system bandwidth

i.e. the UE will assume that these conditions hold true for NAICS set up; and 

· ρB/ρA ratio (i.e. PB) is perfectly known at the UE
· Cell id is perfectly known at the UE

RAN 4 did not reach consensus on whether blind detection for MBSFN configuration, QCL information, or CRS APs is acceptable in terms of performance and complexity. In addition, RAN 4 has not reach any consensus on whether the exact knowledge of PDSCH start symbol or CSI-RS configurations is needed, and if exact knowledge is needed whether blind detection is acceptable from performance and complexity points of view. These parameters require more study. 
In addition, RAN 4 concluded that restriction of the search space for the following parameters is beneficial in terms of complexity and UE performance. In particular:
· Full blind detection of Virtual Cell ID is prohibitive in terms of UE complexity; hence the set size among which the UE blindly detects the Virtual Cell ID of the interfering cell should be restricted. The acceptable subset size needs further study.
· Full blind detection of PA values is considered as complex. Currently 8 values could be used in a cell. RAN 4 thinks it is appropriate to restrict the set size in order to reduce the UE complexity. However the acceptable subset size needs further study.
· Note that RAN 4 thinks it is beneficial to apply PA also to QPSK transmissions 
Dynamic parameters:
RAN 4 has conducted performance analysis to understand the impact of blind detection of the dynamic parameters in terms of throughput degradation compared to a genie aided receiver and performance improvement compared to the baseline MMSE-IRC Rel-11 receiver. The following has been concluded: 

· CRS based TMs: the modulation order, PMI, RI, and the presence of an interferer can be jointly and blindly detected. This conclusion can be reached by considering the analysis conducted under the following assumptions (provided here for information): 

· 2 CRS APs. 4 CRS APs  case is under discussions
· Semi-static parameters, PA, and TM are perfectly known. Synchronized deployment with SFN alignment, same CP, slot alignment, no frequency error.
· LVRB are considered so far in RAN 4 and the interference detection is based on per PRB pair in time and further bundling is for future study. It was not fully discussed and varying degree of performance was achieved with different granularity.
· RAN 4 considered mainly the following case: 

· serving cell with two interferers: Cell ID (0, 6, 1), no MBSFN subframes

· Other assumptions are not precluded and need further discussions and might be needed in order to draw more general conclusions
· DMRS based TMs: the modulation order, RI, DMRS ports, nSCID, and the presence of an interferer can be jointly and blindly detected. This conclusion can be reached by considering the analysis conducted under the following assumptions (provided here for information): 

· 2 DMRS ports (port 7 and 8). 
· Semi-static parameters, PA, and TM are perfectly known (no TM7 is assumed). Synchronized deployment with SFN alignment, same CP, slot alignment, no frequency error
· For TM10, blind detection of nSCID is FFS.
· LVRB are considered so far in RAN 4 and the interference detection is based on per PRB pair in time and further bundling is for future study. It  was not fully discussed and varying degree of performance was achieved with different granularity.
· RAN 4 considered mainly the following case: 

· serving cell with two interferers: Cell ID (0, 6, 1), no MBSFN subframes
· Other assumptions are not precluded  and might be needed in order to draw more general conclusions
In addition RAN 4 has agreed to analyse the following cases:
· NAICS performance under mixed TM scenarios 

· Companies should indicate assumption made when detecting TM
· Non-colliding CRS pattern for the dominant interferer should be considered in NAICS study

Note that the agreements above hold true under the assumption that in the scope of Rel-12 NAICS the UE mitigates/cancels up to 3 layers (serving + interferer) and 1 interfering cell. This does not mandate the UE implementation.
2. Actions:
To RAN WG1: RAN WG4 respectfully asks RAN WG1 to take into consideration the above agreements in their future work on NAICS.
3. Date of Next TSG-RAN4 Meetings:

TSG-RAN4 Meeting#71
19 - 23 May 2014     
Seoul

TSG-RAN4 Meeting#72
18 - 22 Aug 2014     
Dresden
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