3GPP TSG-RAN WG4 Meeting #64bis
                       


       R4-125325
Santa Rosa, CA, US, 8-12 October, 2012
Agenda Item:
   6.15.1.3
Source: 
Intel Corporation
Title:
Further simulation on cell detection for FeICIC
Document for:
Discussion
1. Introduction

There has been long discussion on the interference conditions given 9dB CRE in the past RAN4 meetings. It has been agreed that 2 interferences should be assumed for cell detection but the power level is still FFS. In our companion contribution [1], the interference power level is evaluated by system level simulation, and these interference conditions will be used for link level cell detection evaluation in this contribution. In [2], we gave link level simulation results on cell detection with one combination of cell ID, and shown that interference cancellation receiver provides promising gain for cell detection. Since the performance of cell detection relies much on the combinations of cell ID between serving cell and aggressing cell, we provide more results under different cell ID combinations in this contribution.

2. Simulation Assumptions
Simulation assumptions of cell detection used in this contribution are listed in Table 1 ~ Table 3. The interference conditions follow the system level outputs in [1] for 9dB CRE. We use the cell ID combinations proposed in [3] to test the impact of different cell IDs on cell detection. The cell identification procedure in this simulation considers only PSS/SSS detection and excludes the time for RSRP measurement. 
Table 1 Simulation assumptions for PSS/SSS detection

	Assumption
	Value

	Combinations of Cell ID
	Listed in Table 2. 
UE has no pre-knowledge on Cell ID

	D1/Noc(dB), D2/Noc(dB) (1st aggressor,2nd aggressor)
	4dB, 1dB

	Victim cell Es/Noc
	-4 dB

	Channel model, Antenna configuration
	ETU-30Hz/EPA-5Hz, 1x2, low correlation

	Carrier frequency
	2GHz, FDD

	Subframe shifting
	None

	ABS configuration
	Non ABS subframe

	Bandwidth for PSS/SSS
	6PRB

	Cyclic prefix
	Normal

	Synchronization
	Fully synchronized for all cells

	Receiver
	PSS/SSS successive IC to cancel 1 or 2 aggressor.

	Channel and interference estimation
	2D MMSE


Table 2 Cell ID combinations for cell detection

	Case
	Cell 0

(Desired Cell)
	Cell 1

(Interferer 1)
	Cell 2

(Interferer 2)
	Note

	
	PSS
	SSS
	Cell ID
	PSS
	SSS
	Cell ID
	PSS
	SSS
	Cell ID
	

	1
	psc3
	ssc3a, ssc3b
	113
	psc1
	ssc1a, ssc1b
	109
	psc2
	ssc2a, ssc2b
	120
	NN, distinct SSS

	2
	psc1
	ssc3a, ssc3b
	112
	psc1
	ssc1a, ssc1b
	109
	psc2
	ssc2a, ssc2b
	120
	CN, distinct SSS

	3
	psc1
	ssc3a, ssc3b
	112
	psc1
	ssc1a, ssc1b
	109
	psc1
	ssc2a, ssc2b
	121
	CC, distinct SSS

	4
	psc3
	ssc1a, ssc1b
	110
	psc1
	ssc1a, ssc1b
	109
	psc2
	ssc1a, ssc1b
	108
	NN, similar SSS

	5
	psc1
	ssc1a, ssc3b
	196
	psc1
	ssc1a, ssc1b
	109
	psc2
	ssc1a, ssc1b
	108
	CN, similar SSS

	6
	psc1
	ssc1a, ssc3b
	196
	psc1
	ssc1a, ssc1b
	109
	psc1
	ssc3a, ssc3b
	112
	CC, similar SSS


Table 3 PSS/SSS indices for cell detection
	Label
	Code index
(m0, m1)
	Cell group index
NID(1)
	Identity within group

NID(2)

	psc1
	29
	-
	1

	psc2
	25
	-
	0

	psc3
	34
	-
	2

	(ssc1a, ssc1b)
	(6, 8)
	36
	-

	(ssc2a, ssc2b)
	(10, 12)
	40
	-

	(ssc3a, ssc3b)
	(7, 9)
	37
	-

	(ssc1a, ssc3b)
	(6, 9)
	65
	-


3. Simulation Results
Table 4 and Table 5 show the performance of cell detection for ETU-30Hz and EPA-5Hz. Different approaches are considered at the receiver: no IC, cancel 1 aggressor and cancel 2 aggressors. The PSS/SSS bursts in each frame are used for cell detection. The cell detection delay stands for the time requirement of 90% percentile PSS/SSS detection.
Table 4: Cell detection delay (ms) under ETU-30Hz 
	IC
Case
	Cancel 2 Aggressors
	Cancel 1 Aggressor
	No IC

	1
	40
	40
	200

	2
	40
	40
	400

	3
	40
	100
	680

	4
	40
	40
	200

	5
	40
	80
	320

	6
	40
	160
	440


Table 5: Cell detection delay (ms) under EPA-5Hz
	IC
Case
	Cancel 2 Aggressors
	Cancel 1 Aggressor
	No IC

	1
	40
	80
	400

	2
	80
	80
	600

	3
	80
	280
	>800

	4
	40
	80
	440

	5
	80
	80
	>800

	6
	80
	480
	>800


We can see that when IC receiver is implemented, cell identification could always be finished within Rel.8 requirement (600ms without RSRP measurement) no matter one or two aggressor cell are cancelled; on the other hand if IC receiver is not applied, several cases exceed the Rel.8 requirement, and several others even exceed the Rel.10 requirement (800ms without RSRP measurement) in EPA channel due to less frequency diversity could be extracted compared with ETU channel. 
Observation 1): PSS/SSS IC receiver could significantly shorten the cell ID acquisition delay for 9dB CRE given either 1 or 2 aggressor cell are cancelled;
Observation 2): The cell ID acquisition delay could not meet the Rel.8 or Rel.10 requirement if IC receiver is not implemented for some cell ID combinations.
4. Conclusion
In this contribution, we give the link level simulation results on cell detection under different simulation assumptions such as different cell ID combinations and channel model. Based on the observations above we have the following proposal:
Proposal: Since IC receiver brings significant gain for PSS/SSS detection, FeICIC capable UE should be able to apply PSS/SSS interference cancellation in cell detection process.
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