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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 as follows:

· Blind detection for some parameters was found acceptable in terms of complexity and performance in some cases (e.g., under some interference conditions), but not in some other cases and further study is needed. 

· For all transmission modes, at least the modulation order can be blindly detected assuming all other parameters are known.
· For CRS-based transmission modes, at least PMI rank-1 (2 CRS ports) can be blindly detected assuming all other parameters are known.
· For all transmission modes, the presence of interference PDSCH can be blindly detected assuming all other parameters are known.
· For DMRS-based TM, at least DMRS ports (with restriction to port 7/8) and modulation order can be blindly detected assuming all other parameters are known.
· Working assumption: For CRS-based transmission modes, at least RI can be blindly detected assuming all other parameters are known.

· Working assumption: limit the scope of Rel-12 study to total layers (serving + interfering) up to 3 and number interferer to cancel to 1
RAN 4 has also identified an initial list of candidates parameters for blind detection as follows:

· For the following parameters of interference PDSCH, UE blind detection is desirable to reduce scheduling restriction and signaling overhead, possibly detected from a reduced subset (e.g., RRC signaled) of all values for some parameters

· Presence or absence of interference 

· TM

· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern

· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA
· CFI (if not coordinated and required by receiver implementation)

However, RAN 4 conclusion on whether blind detection of set of parameters is possible, is still missing.
In last RAN plenary meeting it was decided to start a WI in rel-12, RAN 4 is tasked to fulfil the following objective first, [12]:
· (RAN4)  Identify and agree on the parameter combinations that could be blindly detected jointly, including if under any subset restriction for any parameters.

· As a starting point, parameters are those identified in the study item phase as desirable for blind detection, namely: 
· Presence or absence of interference 

· Transmission modes (TM)
· For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern

· For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA
· CFI (if not coordinated and required by receiver implementation)

In order to progress the work on blind detection of NAICS parameters we provide here more detailed analysis. This paper addresses the blind detection of some of the semi static parameters. Companion papers provide instead the analysis of blind detection of the dynamic parameters for CRS TM [13] and DM-RS TMs [14].

It should be noted that RAN 4 findings have to be liaised back to RAN 1.

2 NAICS Parameters blind detection 
In the following we discuss the blind detection of the following parameters: Cell ID, CRS APs, System bandwidth, MBSFN configuration.
2.1 Cell ID

In general Cell ID of all the NC can be blindly detected during synchronization procedures. However, it was brought up in previous meetings, that in case some cell related signalling is introduced then the association between the signalling itself and the cell ID might be required. Depending on the signalling methodology decided in RAN 1, this parameter may need to be included as part of the signalling or not. As an example, for CRS-based transmission mode only signalling related to PA and PB (and potentially partial information about the MBSFN subframe configurations) could be considered and for DM-RS transmission modes only nSCID, partial Virtual Cell ID and QCL information (for TM10) could be signalled. If RAN 1 decides for a signalling which indicates a single value for all the Neighbour Cells (NCs) for all signalled parameters (e.g. same MBSFN configuration as serving cell, same PA and PB setting) then there is no need to signal Cell ID information. If instead independent signalling per NC is introduced, then there might be the need to include cell ID information within the signalling. This is left for RAN 1 to discuss. However it is important to point out to RAN 1 that cell ID could be blindly detected if needed and if RAN 1 does not see the need for per cell specific signalling.

Proposal 1. 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.
2.2 
Parameters that require reading interferers control channel: CRS AP and system bandwidth, CFI
The CRS AP and the system bandwidth of the interfering signal can be obtained via reading the NC PBCH channel explicitly. In Rel-11 the UE can support cancellation of the NC PBCH which requires the capability to read and decode NC PBCH. In previous meeting it was mentioned that, considering the SINR conditions which are derived based on scenario 1 and 2, the strongest interferer PBCH could be decoded with sufficient reliability.
If we now take into account the working assumption that RAN 4 has decided in previous meeting, i.e. in Rel-12 the UE is limited to cancel 3 layers and 1 interferer only, then it can be safely concluded that the SINR is sufficient in order to read NC PBCH and detect the information such as CRS APs and system bandwidth at least for the conditions when the UE can cancel/suppress PDSCH interference.

Table 2 provides the C/I values for  NC1 in case serving cell is considered as interferer. Low geometry case is used as example.
Table 2. C/I value computation depending on the scenarios.
	40% SCENARIO 1

	%Tile for I1/Noc
	SINR Min
	SINR max
	I1/Noc
	I2/Noc
	C/I NC1 (SINR min, serving cell is interference), dB
	C/I NC1 (SINR max, serving cell is interference), dB

	20
	-3,74
	1,14
	3,28
	0,74
	-1,504398215
	-5,041626436

	50
	-3,74
	1,14
	7,77
	2,29
	0,476369206
	-3,362010553

	80
	-3,74
	1,14
	13,91
	3,34
	2,482469326
	-1,916575386

	
	
	
	
	
	
	
	

	40% SCENARIO 2

	%Tile for I1/Noc
	SINR Min
	SINR max
	I1/Noc
	I2/Noc
	C/I NC1 (SINR min, serving cell is interference), dB
	C/I NC1 (SINR max, serving cell is interference), dB

	20
	-3,28
	1,63
	5,41
	2,79
	-1,489593534
	-5,075088315

	50
	-3,28
	1,63
	11,39
	5,45
	0,563222692
	-3,397503911

	80
	-3,28
	1,63
	18,46
	7,09
	2,337243905
	-2,188828865

	
	
	
	
	
	
	
	

	60% SCENARIO 1

	%Tile for I1/Noc
	SINR Min
	SINR max
	I1/Noc
	I2/Noc
	C/I NC1 (SINR min, serving cell is interference), dB
	C/I NC1 (SINR max, serving cell is interference), dB

	20
	-3,74
	1,14
	1,94
	-0,56
	-1,740859299
	-5,347130377

	50
	-3,74
	1,14
	6,33
	0,76
	0,382841263
	-3,503975865

	80
	-3,74
	1,14
	12,33
	1,67
	2,444338215
	-1,969467491

	
	
	
	
	
	
	
	

	60% SCENARIO 2

	%Tile for I1/Noc
	SINR Min
	SINR max
	I1/Noc
	I2/Noc
	C/I NC1 (SINR min, serving cell is interference), dB
	C/I NC1 (SINR max, serving cell is interference), dB

	20
	-3,28
	1,63
	3,81 
	1,09
	-1,616916726
	-5,280679521

	50
	-3,28
	1,63
	9,67 
	3,71
	0,490365809
	-3,492747726

	80
	-3,28
	1,63
	16,71 
	5,34
	2,312585603
	-2,215759226
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Figure 1. PBCH BLER vs target cell SNR (I1/Noc) for different Carrier to Interferer (C/I) ratio, decoding after 1 segment, 2x2, EPA, 5Hz.
Figure 1 shows the performance in terms of PBCH BLER vs target cell SNR (I1/Noc) for different Carrier to Interferer ratio (C/I). Here the wanted carrier is NC 1 and the interferer is the wanted carrier + any other additional interferer. The results are considering early decoding after 1 segment, 2Tx and 2Rx, practical channel estimation and EPA 5Hz. The I1/Noc SNR is considered as sufficient to have good NC PBCH reading reliability for the conditions for which some NAICS gains are established.
As indicated already in [15] CFI is not necessarily needed for E-IRC and or SLIC. If needed this parameter can be detected blindly after reading NC PCFICH (same conclusions as reading NC PBCH are applicable). 

Proposal 2: Strongest cell PBCH and PCFICH can be reliably read and hence CRS APs, system bandwidth and CFI does not need to be signalled. For E-IRC CFI is not needed. For SLIC CFI is not an essential parameter either. 
2.3 
MBSFN subframe configuration
Even if under FeICIC, this parameter is signaled to the UE in order to facilitate the CRS interference handling, blind detection of this parameter is possible for NAICS UEs.

It is likely that the NCs schedule MBSFN data during the same subframes as in the serving cell, i.e. serving cell and NCs belongs to the same MBSFN area.  Additionally the subframes where PMCH is scheduled are characterized by a very specific RS grid, which is much denser than the normal CRSs grid. In particular there are 18 MBSFN reference signals per PRB per subframe. Moreover,  MBSFN subframes, if present, are scheduled over the entire bandwidth, hence the UE can exploit this information in order to increase the processing gain and have a more reliable detection.  This brings 12 dB processing gain per PRB used for the detection (if N PRBs are considered then the processing gain will increase by 10log10(N)) when trying to detect whether MBSFN pattern is in use. Other methods based on CRSs presence detection in MBSFN data region are also possible.
Note that an alternative proposal could be to indicate to the UE whether the same MBSFN configuration can be assumed in the NCs. This could save some complexity in the UE.

Proposal 3: NCs MBSFN configuration could be blindly detected. An alternative solution would be to indicate the UE whether to consider the same MBSFN configuration as in the serving cell.

3 Conclusions

This paper provides analysis on the blind detection of some semi static parameters in the context of NAICS.
The following is proposed:

Proposal 1. 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.

Proposal 2: Strongest cell PBCH and PCFICH can be reliably read and hence CRS APs, system bandwidth and CFI does not need to be signalled. For E-IRC CFI is not needed. For SLIC CFI is not an essential parameter either. 
Proposal 3: NCs MBSFN configuration could be blindly detected. An alternative solution would be to indicate the UE whether to consider the same MBSFN configuration as in the serving cell.
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