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1 Introduction
In RAN 4 70 initial simulation results were provided on blind detection of NAICS parameters. In particular, documents [1-11] showed different methodology to study blind detection of performance and more importantly large difference in simulation results. Preliminary observations and conclusions were captured in the TR. However, RAN 4 conclusion on whether blind detection of set of parameters is possible, is still missing.
In order to progress the work on blind detection of NAICS parameters we have provided in [12-14] simulation results and discussion on blind detection of parameters for CRS based TM, DM-RS based TM and for semi static parameters. This paper provides a summary of the initial proposal for the parameters that can be blindly detected and the conditions under which the parameters can be estimated in a reliable manner) and the parameters which need some signalling assistance
It should be noted that RAN 4 findings have to be liaised back to RAN 1. 
2 Summary of parameters which can be blindly detected, coordinated, signalled.
In the following we consider only E-LMMSE-IRC and SLIC receivers and NC stands for Neighbour Cell.
Table 1 and 2 provide the summary of the set of parameters which can be blindly detected and the conditions according to which blind detection is still considered as acceptable in terms of performance and complexity. We propose to liaise back this information to RAN 1. Note that the conditions mentioned in this table do not imply eNodeB scheduler restrictions as this may introduce system level performance degradation.  In the tables, parameters which are not necessarily needed are marked in red, and possible alternative proposals are mentioned in grey. 
Table 1. Summary of the parameters which can be jointly blindly detected for CR-RS TMs. 

	Parameters
	SLIC CRS-Based
	Conditions for SLIC blind detection 
	E-IRC CRS based
	Conditions for E-IRC blind detection 
	COMMENTS

	BD
	Semi static for each interferer
	System Bandwidth
	When the interferer can be reliably cancelled.
	System Bandwidth
	When the interferer can be reliably suppressed
	Via PBCH reading.

	
	
	CRS AP
	Same as above
	CRS AP
	Same as above
	Same as above

	
	
	MBSFN configuration


	Same as above
	MBSFN configuration


	Same as above
	Reliably estimated over the entire bandwidth

	
	
	Cell ID
	According to the RRM requirements 
	Cell ID
	According to RRM requirements
	Via synchronization. 

	
	
	CFI
	Potentially not needed
	CFI
	Not needed
	If needed it can be blindly detected via PCFICH reading when the interferer can be reliably suppressed

	
	Dynamic
	RI
	1 PRB-pair. or 3PRB-pair
	RI
	1 PRB-pair or 3 PRB-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 
	Mod order
	NOT needed
	In general modulation order BD has small impact on throughput performance.  3 PRB pairs could be also considered 

	
	
	PMI
	1 PRB-pair or 3 PRB-pairs
	PMI
	1 PRB-pair or 3 PRB-pairs
	Some simplifications possible for E-IRC: Complexity is lower for E-IRC compared to SLIC when full rank is considered.  Reliability is increased when 3PRB-pairs are considered. UE autonomously detects when this condition applies. Similar potential NAICS gains for both 2 CRS APs and 4 CRS APs.

	
	
	TM
	Same as PMI and RI
	TM
	Same as PMI and RI 
	Some simplifications possible for E-IRC compared to SLIC.

	
	
	PDSCH presence
	1 PRB pair is enough in terms of reliability. 
	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

	
	
	PDSCH allocation
	
	PDSCH allocation
	
	No need to introduce network constraints or signalling, the UE can autonomously detect when the blind detection of parameters is reliable. 

	
	
	Strongest interferer
	Left to UE implementation, but detection should consider PDSCH
	Strongest interferer
	Left to UE implementation, but detection should consider PDSCH
	UE needs to select the PDSCH based strongest interferer which in general can be different from CRS-based interference level.

	DB+Signalling
	Static
	MBSFN config
	
	MBSFN config
	
	Alternative solution

	Signalling
	Static
	PB
	
	PB
	
	RAN 1 discussion

	
	Dynamic
	PA
	
	PA
	
	RAN 1 discussion


Table 2. Summary of the parameters which can be jointly blindly detected for DM-RS TMs.
	Parameters
	SLIC DM-RS-Based
	Conditions for SLIC blind detection 
	E-IRC DM-RS based
	Conditions for E-IRC blind detection 
	COMMENTS

	BD
	Semi static for each interferer
	System Bandwidth
	When the interferer can be reliably cancelled.
	System Bandwidth
	When the interferer can be reliably cancelled.
	Via PBCH reading

	
	
	CRS AP
	Same as above
	CRS AP
	Same as above
	If needed, same as above

	
	
	MBSFN configuration


	Same as above
	MBSFN configuration


	Same as above
	Reliably estimated over the entire bandwidth

	
	
	Cell ID
	According to the RRM requirements
	Cell ID
	According to the RRM requirements
	If needed, via synchronization. 

	
	
	CFI
	Potentially not needed
	CFI
	Not needed
	If needed it can be blindly detected via PCFICH reading when the interferer can be reliably suppressed

	
	Dynamic


	DM-RS APs
	1 PRB-pair or 3PRB-pairs
	DM-RS APs
	1 PRB-pair or 3 PRB-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
	Mod order
	Not needed
	In general modulation order BD has small impact on throughput performance. 3 PRB pairs could be also considered.

	
	
	TM
	Not needed to be detected in details 
	TM
	Not needed to be detected in details
	Inferred from DM-RS presence detection.

	
	
	PDSCH presence
	Not needed to be detected
	PDSCH presence
	Not needed to be detected
	Considered as known after DM-RS presence detection

	
	
	PDSCH allocation
	
	PDSCH allocation
	
	No need to introduce network constraints or signalling, the UE can autonomously detect when the blind detection of parameters is reliable.

	
	
	Strongest interferer
	Left to UE implementation, but detection should consider PDSCH
	Strongest interferer
	Left to UE implementation, but detection should consider PDSCH
	UE needs to select the PDSCH based strongest interferer which in general can be different from CRS-based interference level.

	
	
	QCL/PQI state
	
	QCL/PQI state
	
	DM-RS could be used for offset estimation if needed.  RAN 4 will star analysis based on this assumption.

	DB+Signalling
	Static
	MBSFN config
	
	MBSFN config
	
	Alternative solution

	
	
	Virtual cell ID
	Reduced set is needed 
	Virtual cell ID
	Reduced set is needed
	restriction to ~10 sequences could be a starting point, [2]

	Signalling
	Static
	nSCID
	
	nSCID
	
	Left for RAN 1 discussion

	
	
	CSI-RS
	Not needed 
	CSI-RS
	Not needed
	


In addition the following  key information needs to be conveyed to RAN 1.
· NAICS supporting UEs should be capable to cancel/suppress interferers from cells that have different number of CRS ports than the serving cell. 
· Mixture of TMs should be considered in the work in order to make sure that NAICS UEs  are able to cancel/suppress DMRS based interferers (when scheduled via a CRS based TM or viceversa) according to NAICS principles, in order to guarantee robust performance
· 1 PRB-pair scheduling could be considered as valid assumption for blind detection of the performance in many cases. However, the reliability of some of the parameter improves if a group of PRB-pairs share the same interference characteristics (3PRB pairs seems a reasonable assumption). RAN 4 could consider blind estimation of the parameters by assuming a minimum set of consecutive PRBs to be allocated for interferer parameter blind detection purpose in the performance work without requiring any network restriction in terms of PDSCH resource allocation.  It is up to the UE to determine when the BD reliability is good enough and when this condition applies.
· Cell ID can be detected via regular synchronization procedures considering that RAN 1 does not see the need for per cell specific signalling which might require explicit indication of the cell for which the signalling applies.
· RAN 4 will progress the work on TM10 starting from the assumption that DM-RSs can be used to base the NC channel estimation on; in particular they can be used for time and frequency offset estimation in the context of TM10, to avoid explicit per NC QCL information.  
Proposal: Liaise this information to RAN 1.

3 Conclusions

This paper provides the summary of our proposal which we propose to liaise back to RAN 1.
Proposal: Liaise the information in the tables to RAN 1 together with the following additional information
· NAICS supporting UEs should be capable to cancel/suppress interferers from cells that have different number of CRS ports than the serving cell. 
· Mixture of TMs should be considered in the work in order to make sure that NAICS UEs  are able to cancel/suppress DMRS based interferers (when scheduled via a CRS based TM or viceversa) according to NAICS principles, in order to guarantee robust performance
· 1 PRB-pair scheduling could be considered as valid assumption for blind detection of the performance in many cases. However, the reliability of some of the parameter improves if a group of PRB-pairs share the same interference characteristics (3PRB pairs seems a reasonable assumption). RAN 4 could consider blind estimation of the parameters by assuming a minimum set of consecutive PRBs to be allocated for interferer parameter blind detection purpose in the performance work without requiring any network restriction in terms of PDSCH resource allocation.  It is up to the UE to determine when the BD reliability is good enough and when this condition applies.
· Cell ID can be detected via regular synchronization procedures considering that RAN 1 does not see the need for per cell specific signalling which might require explicit indication of the cell for which the signalling applies.
· RAN 4 will progress the work on TM10 starting from the assumption that DM-RSs can be used to base the NC channel estimation on; in particular they can be used for time and frequency offset estimation in the context of TM10, to avoid explicit per NC QCL information.  
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