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1 Introduction
RAN 4 has not yet concluded the discussion on the blind detectability of certain parameters. In documents [1-6] we provide further detailed analysis of blind detectability of parameters (considering complexity issues and performance aspects). In order to progress the work we summarize here the proposals for blind detectability of the parameters and the conditions under which this hold true according to our analysis, under the form of a table.
2 Summary of parameters which can be blindly detected, coordinated or assisted.
In the following we consider only E-LMMSE-IRC and SLIC receivers and NC stands for Neighbour Cell.
Table 1 provides the summary of the set of parameters which can be blindly detected (as being the scope in RAN 4) and the conditions according to which blind detection is considered as acceptable in terms of performance and complexity. 
Note that the conditions mentioned in this table do not imply eNodeB scheduler restrictions as this may introduce system level performance degradation, i.e. the eNodeB is not mandated to follow the favourable conditions under which NAICS provide benefits. We assume, as explained in [7] that the UE has the capability to guarantee in all conditions at least the legacy receiver performance. Note that in the table we take into account the agreements RAN 4 made in the last meeting, however our preference is still provided (these parameters are in green colour). In the tables, parameters which are shown not to be needed are marked in blue. 
Table 1. Summary of the parameters which can be jointly blindly detected

	Parameters
	Parameter
	Conditions for SLIC blind detection 
	Conditions for E-IRC blind detection 
	COMMENTS

	BD
	Semi static for each interferer
	System Bandwidth
	When the interferer can be reliably cancelled.
	This parameter could be blindly detected via e.g. NC PBCH reading. However it was already agreed that same system bandwidth is assumed by the UE under NAICS functionality.

	
	
	Cell ID
	According to the RRM requirements
	Via synchronization.  Cell ID can be blindly detected, but it was already agreed in previous meeting to assume that Cell ID will be provided within the NAICS assistance information (even if this would have been a RAN 1 decision). This is mainly due to allow for cell specific network assistance.  

	
	
	CP
	Blindly detected during synchronization procedure
	It was already decided to assume same CP length among different cells under NAICS functionality

	
	
	CRS AP
	It can be reliably blindly detected for both 2 and 4 CRS-AP. 

	The detection can be done over several PRBs in frequency domain for the interfering cell (as CRSs will be always present over the entire bandwidth). Blind detection can be also carried out via NC PBCH reading when the UE support this feature. Mixture of CRS APs should be supported.

	
	
	MBSFN configuration


	Same as above


	Reliably estimated.. 

	
	
	PDSCH starting symbol
	Blindly detected over 1PRB with very high reliability
	PDSCH starting symbol can be obtained via blind detection of  via NC PCFICH reading when the NC is not in TM10.

	
	
	CSI-RS
	Not needed
	Simulation results show that CSI-RS pattern is not needed for E-IRC and SLIC.

	
	
	
	
	
	

	
	Dynamic
	RI for CRS TM
	1 PRB-pair. or 3PRB-pair
	NAICS gains depending on the conditions. Reliability is increased when 3PRB-pairs are considered. UE autonomously detects when this condition applies. 

	
	
	DM-RS APs for DM-RS TMs
	1 PRB-pair or 3PRB-pairs
	NAICS gains depending on the conditions. Reliability is increased when 3PRB-pairs are considered. UE autonomously detects when this condition applies.

	
	
	Mod order
	1 PRB-pair 
	Not needed
	EIRC has the advantage that BD is not needed for this parameter (reduction in complexity). In general modulation order BD has small impact on throughput performance.  

	
	
	PMI for CRS TMs
	1 PRB-pair or 3 PRB-pairs.

2 and 4 CRS APs should be considered. FFS whether to restrict the codebook for 4CRS APs in TM4
	Some simplifications possible for E-IRC: Complexity is lower for E-IRC compared to SLIC when full rank is considered.  Complexity of PMI detection for 4CRS APs is 1.12 and 1.3 (in the worst case without any optimization) times the complexity of 2 CRS APs for RI=1 and RI=2 respectively when the full set of precoders is considered.  FFS whether codebook restriction is needed for TM4 only. Reliability is increased when 3PRB-pairs are considered, but 1 PRB-pair is considered as valid assumption. UE autonomously detects when this condition applies. Similar NAICS gains for both 2 CRS APs and 4 CRS APs.

	
	
	TM
	1 PRB-pair or 3 PRB-pairs.


	Some simplifications possible for E-IRC compared to SLIC. TM2, 3, 4, 6 detection needed for CRS-based TM, discrimination between TM10 and non TM10 needed for DM-RS TMs. No restrictions needed. Mixture of TMs should be supported (mixture within CRS-based modes and DM-RS based modes and mixture between CRS and DM-RS based TMs).

	
	
	PDSCH presence
	1 PRB pair is enough in terms of reliability. 
	Important parameters which can affect the performance together with PMI and RI detection.  3 PRBs pairs could be also considered to improve reliability. For DM-RS TMs, PDSCH presence is known once DM-RS presence is detected. 

	
	
	PDSCH allocation
	1PRB-pair is assumed by the UE under NAICS functionality. Further boundling is FSS
	No need to introduce network constraints or signalling, the UE can autonomously detect when the blind detection of parameters is reliable.  It was already agreed in the last RAN 4 meeting that at least 1 PRB-pair is assumed under NAICS functionality

	
	
	Strongest interferer
	Left to UE implementation, but detection should consider PDSCH presence
	UE needs to select the strongest interferer taking into account PDSCH interference or only CRS-based interference depending on the NAICS capability. In general strongest interferers selected based on CRS signal strength or PDSCH signal strength might be different.

	
	
	NC QCL
	Not needed
	Estimation can be done based on DM-RS at least for the case when 3PRBs are allocated

	DB with restriction
	Semi-static 
	Virtual cell ID and nSCID
	Virtual Cell ID can be blindly detected only if the set size is considerably reduced. 
	A set of 16 values (considering SCID) could be considered assuming that a fixed pair of CCID is associated to a point.

	
	Dynamic
	PA
	Blind detection is possible by considering a reduced set size. Applied to QPSK also.
	A set of 3 values seems appropriate. 

	Signalling
	Static
	PB
	Already decided to be provided via assistance
	


Proposal 1. Capture the above  information in an LS to RAN 1.
3 Conclusions

This paper provides the summary of our proposal which we propose to liaise back to RAN 1.
We propose to capture the above information in an LS to RAN 1.
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