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1. Introduction

In order to improve the cell detection performance when the UE is in the 9dB CRE region, two options are discussed in RAN1 [1]:
Option 1: eNB signalling solution to aid detection of PBCH in the presence of dominant interferers with 9dB bias 

· Related MIB information from the victim cell may also be supplied by aggressor cell during handover from aggressor to victim cells

· SFN offset between victim and aggressor cell

Option 2: Possible alternative to eNB signalling is the PBCH interference cancelation capable receiver based solution.

RAN1 has sent a LS [1] to RAN4 to acquire information on whether it can be assumed that FeICIC capable UEs will always have PBCH interference cancelation capability. 
Considering pros and cons of the two options of detecting both PBCH and PSS/SSS, it is reasonable to choose the same solution for both PBCH detection and cell identification. So in this contribution, we evaluate the performance of PSS/SSS detection and PBCH detection for the receiver based solution in option 2 according to the simulation assumptions agreed in last RAN4 meeting [2].
2. PBCH Detection
This section provides link level simulations to show the performance of PBCH detection given different receivers at UE side for 9dB CRE. The simulation assumptions in table 1 are based on the agreed working assumptions in [2]. 
Table 1 Simulation assumptions for PBCH detection
	Assumption
	Value

	Cell ID (victim,1st aggressor,2nd aggressor),
D1/Noc(dB), D2/Noc(dB)
	Cell ID = 0, D1/Noc = -∞; D2/Noc = -∞;
Cell ID = (0,1), D1/Noc = 3; D2/Noc = -∞;
Cell ID = (0,6), D1/Noc = 3; D2/Noc = -∞;
Cell ID = (0,1,2), D1/Noc = 6; D2/Noc = 3;
Cell ID = (0,1,2), D1/Noc = 5; D2/Noc = 1;
Cell ID = (0,6,2), D1/Noc = 6; D2/Noc = 3;
Cell ID = (0,6,2), D1/Noc = 5; D2/Noc = 1;

	Channel model
	ETU-30Hz, 2x2, low correlation

	Carrier frequency
	2GHz, FDD

	Subframe shifting
	None

	ABS configuration
	Non ABS subframe

	Bandwidth for PBCH
	6PRB

	Cyclic prefix
	Normal

	Power allocation (rhoA, rhoB)
	-3dB

	Tx EVM
	6%

	Receiver
	PBCH successive IC including CRS IC; PBCH no IC (Rx signals over 40ms are combined for PBCH decoding)

	Channel and interference estimation
	Realistic

	Aggressor PBCH decoding 
	Practical


Fig.1 shows the simulation results of PBCH detection under different cell ID and aggressor cell power combinations. We can see that when PBCH-IC receiver is applied, the 1% BLER could be achieved at Es/Noc = -4dB even two aggressor cells are assumed; On the other hand, if PBCH-IC receiver is not applied, it’s difficult to meet the 1% BLER at Es/Noc = -4dB even only one aggressor cell is assumed especially considering the implementation margin. 
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Fig.1. Performance comparisons for PBCH detection in 9dB CRE region
Observation 1): Significant gain could be achieved by implementing PBCH-IC receiver. 

Observation 2): The UE in CRE region could not meet the 1% BLER performance target at Es/Noc = -4dB if PBCH IC receiver is not applied.
3. PSS/SSS Detection
This section gives the performance on cell identification delay when UE is in 9dB CRE region. The cell identification procedure in the simulation considers only PSS/SSS detection and excluding the time for RSRP measurement. We use the same D1/Noc and D2/Noc setting for aggressor cell(s) as PBCH detection. The simulation assumptions are shown in table 2.
Table 2 Simulation assumptions for PSS/SSS detection
	Assumption
	Value

	Combinations of Cell ID (victim,1st aggressor,2nd aggressor), 

D1/Noc(dB), D2/Noc(dB) (1st aggressor,2nd aggressor)
	Cell ID = (113,119,115), D1/Noc = 6; D2/Noc = 3;
Cell ID = (113,119,115), D1/Noc = 5; D2/Noc = 1;

	Victim cell Es/Noc
	-4 dB

	Channel model, Antenna configuration
	ETU-30Hz, 1x2, low correlation

	Carrier frequency
	2GHz, FDD

	Subframe shifting
	None

	ABS configuration
	Non ABS subframe

	Bandwidth for PSS/SSS
	6PRB

	Cyclic prefix
	Normal

	Power allocation (rhoA, rhoB)
	-3dB

	Tx EVM
	6%

	Receiver
	PSS/SSS successive IC. Non-coherent detection for PSS&SSS 

	Channel and interference estimation
	Realistic


Fig.2 gives the curve of PSS/SSS detection probability vs. time delay (ms). We can see that when IC receiver is implemented, cell identification could be finished within 100ms (excluding RSRP measurement); on the other hand if IC receiver is not applied, the cell identification process (excluding RSRP measurement) could only be finished within around 600ms given 90% detection rate under the condition of D1/Noc = 5dB, D2/Noc = 1dB and almost could not be finished within 800ms given 90% detection rate under the condition of D1/Noc = 6dB, D2/Noc = 3dB. If we take the 200ms RSRP measurement into account, more than 1000ms (Rel.10 eICIC cell identification requirement) is needed to finish the cell detection for FeICIC. Then the Rel.11 cell identification requirements have to be further extended if IC receiver is not considered.
Observation 3): PSS/SSS IC receiver could significantly shorten the cell ID acquisition delay for 9dB CRE. 
Observation 4): The cell ID acquisition delay consumes too much time if PSS/SSS IC receiver is not implemented.
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Fig.2. Performance comparisons for PSS/SSS Detection in 9dB CRE region 
4. Conclusion
In this contribution we show the results of cell identification and PBCH detection with different receiver (with IC and without IC at UE side). Based on the observations above we have the following proposal:
Proposal: Since IC receiver brings significant gain for both PBCH detection and PSS/SSS detection, FeICIC capable UE should be able to apply both PBCH and PSS/SSS interference cancellation.
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