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1 Introduction

In this contribution, we propose scenarios and link-level simulation studies for cell identification with FeICIC. In these studies, it is expected that an enhanced receiver is used at least for PSS/SSS. Based on system studies [2], one aggressor interferer is assumed.
2 Scenarios
The scenarios to be simulated and the patterns for each case are listed in Table 1. In all scenarios, the number of modelled aggressor cell interferers is N=1.

Restricted measurement patterns overlapping with ABS pattern in the aggressor cell are configured, which may be exploited for CRS-based measurements used for the verification step (ABS do not help to reduce interference on PSS/SSS in frame-aligned cells). It is proposed to reuse patterns defined in the corresponding eICIC tests.
Table 1: Scenarios for link-level cell identification studies
	Scenario name
	Scneario description
	Patterns

	cid1
	 FDD, colliding CRS, non-MBSFN ABS
	‘1000000010 0000001000 0000100000 0010000000’

	cid2
	 FDD, non-colliding CRS, non-MBSFN ABS
	

	cid3
	 FDD, colliding CRS, MBSFN ABS
	‘0100000010 0000001000 0000001000 0001000000’

	cid4
	 FDD, non-colliding CRS, MBSFN ABS
	

	cid5
	 TDD, colliding CRS, non-MBSFN ABS
	‘0000000001 0000000001’

	cid6
	 TDD, non-colliding CRS, non-MBSFN ABS
	

	cid7
	 TDD, colliding CRS, MBSFN ABS
	‘0000100000 0000100000’

	cid8
	TDD, non-colliding CRS, MBSFN ABS
	


The impact of PBCH has to be accounted for in the link simulations.
3 Link-Level Assumptions
The proposed assumptions for studying the intra-frequency cell identification requirements are based on earlier RAN4 work on the cell identification in Rel-10 [1,3].
3.1 Assumptions related to PSS/SSS
Tables 2-4 provide assumptions related to PSS/SSS, which are based on [1]. The PSS/SSS SNR levels are based on system studies [2].
Table 2: Link-level simulation parameters for PSS/SSS
	Parameter
	Unit
	Cell 1
	Cell 2

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	Cell type
	
	Aggressor
	To be identified

	Cell Identifier (2 cases)
	
	unknown to UE
	known to UE (mandated with the measurement pattern)

	Data and Control PSD relative to RS PSD
	dB
	0
	0

	P-SCH and S-SCH PSD relative to RS PSD
	dB
	0
	0

	System bandwidth
	RB
	6
	6

	RB Utilization
	%
	100
	100

	Data Modulation
	-
	QPSK
	QPSK

	Frame Structure Type
	-
	1
	1

	DRX
	
	OFF
	OFF

	CP Length
	-
	Normal
	Normal

	Frequency Offset relative to UE frequency reference
	Hz
	0
	0

	Relative delay of 1st Path w.r.t. cell 1: (fixed delay)
	μs
	0
	CP/2

	SNR
	dB
	[4; 6]
	[-2]

	Number of Tx antennas
	-
	1
	1

	TDD Uplink-downlink configuration
	
	1
	1

	TDD Special sub-frame configuration
	
	6
	6

	Number of Rx antennas (uncorrelated with equal gain)
	
	2
	2

	Propagation conditions
	
	AWGN, EPA5, ETU30, ETU70

	Note: Timings of cell 1 and cell 2 are unknown to the UE.


Table 3: SSS sequences in different cells

	case #
	Cell 2

(Desired Cell)
	Cell 1

(Interferer 1) 

	 1
	psc3
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b

	2
	psc1
	ssc3a, ssc3b
	psc1
	ssc1a, ssc1b

	3
	psc1
	ssc1a, ssc3b
	psc1
	ssc1a, ssc1b

	4
	psc3
	ssc1a, ssc1b
	psc1
	ssc1a, ssc1b


Table 4: PSS, SSS indices for simulations

	Label
	Code index
	Cell group index

	psc1
	29
	-

	psc2
	25
	-

	psc3
	34
	-

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65


3.2 Assumptions related to CRS
The assumptions related to CRS complement the assumptions related to PSS/SSS with parameters specific for the measurements on CRS. Based on system results [2], one measured cell and one interfering cell are assumed, for which the CRS SNR are as follows:
· Normal subframe
· measured cell SNR0 = [-2] dB,

· interfering cell SNR1 = [4] dB and [6] dB,

· Restricted subframe (non-MBSFN ABS, colliding CRS)
· measured cell SNR0 = [-1] dB,

· interfering cell SNR1 = [5] dB and [7] dB,

· Restricted subframe (non-MBSFN ABS, non-colliding CRS)

· measured cell SNR0 = [-1] dB,

· interfering cell SNR1 = [TBD] dB and [TBD] dB,

· Restricted subframe (MBSFN ABS, colliding CRS)

· measured cell SNR0 = [TBD] dB,

· interfering cell SNR1 = [TBD] dB and [TBD] dB,

· Restricted subframe (MBSFN ABS, non-colliding CRS)

· measured cell SNR0 = [TBD] dB,

· interfering cell SNR1 = [TBD] dB and [TBD] dB.
Link-level assumptions for RSRP measurments to be used for cell verification with FeICIC are summarized in Table 5, which are mostly based on [3]. The corresponding SINR levels are summarized in Table 6 below.

Table 5: Simulation parameters for RSRP measurements
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms, 400 ms
	Two cases

	Measurement sampling rate
	-
	Implementation dependent (NOTE 1)

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	NOTE 1: Companies are requested to provide the details of the measurement sampling rate for interpretation and comparison of the results.


Table 6: CRS Es/Iot levels in different subframes
	Normal subframes
	Restricted subframes

	Es/Iot, [dB]
	ABS type
	PCI relation
	CRS symbols
	Es/Iot, [dB]

	[-7.45 dB (SNR1=4 dB); 
-8.97 dB (SNR1=6 dB)]
	non-MBSFN ABS
	Colliding CRS
	0, 4, 7, 11
	[TBD]

	
	non-MBSFN ABS
	Non-colliding CRS
	0, 4, 7, 11
	[TBD]

	
	MBSFN ABS
	Colliding CRS
	0
	[TBD]

	
	
	
	4, 7, 11
	[TBD]

	
	MBSFN ABS
	Non-colliding CRS
	0
	[TBD]

	
	
	
	4, 7, 11
	[TBD]


4 Performance Metrics

The results should be presented in terms of the cell identification delay (T_identify) as a function of the aggressor SNR. The cell identification delay is the time required by the UE to fully identify the cell (cell 2 in this case) by detecting PSS/SSS sequences and including the L1 period. More specifically the results are expected for:

· The 90th percentile of the intra-frequency cell identification delay as a function of the aggressor SNR.
· Mean intra-frequency cell identification delay as a function of the aggressor SNR.
5 Time Plan

It is proposed that the initial results (e.g., for scenarios with non-MBSFN ABS and colliding CRS) are provided in the August meeting (RAN4#64).
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