[bookmark: _Toc436619014][bookmark: _Toc436619251][bookmark: _Toc451844181][bookmark: _Toc466346620][bookmark: _Toc466348853][bookmark: _Toc466352960][bookmark: _Toc472222527][bookmark: _Ref399006623][bookmark: _Toc107399996][bookmark: _Toc118106256][bookmark: _Toc127815000][bookmark: _Toc175717711]TSG-RAN Working Group 4 (Radio) meeting #64                  R4-126161
New Orleans, USA, 12 – 16 Nov, 2012

Source:	ZTE
Title:	Simulation Results on Cell Identification for FeICIC
Agenda item:	6.15.1.3
Document for:	Discussion

1.  Introduction
In RAN4 #64bis meeting the link level simulation assumptions for cell identification with FeICIC [1] was agreed. It was expected that initial results were to be provided at this meeting.
In this contribution, we provided our simulation results of cell identification with FeICIC.
[bookmark: _GoBack]
2. Simulation Assumptions
Table 1 provides scenarios for link level cell identification studies.
Table 1: Scenarios for link-level cell identification studies
	Scenario name
	Scenario description

	‘cid1’
	 FDD, non-MBSFN ABS

	‘cid2’
	 FDD, MBSFN ABS

	‘cid3’
	 TDD, non-MBSFN ABS

	‘cid4’
	 TDD, MBSFN ABS


The following IC scenarios to be simulated:
· ‘IC1’: IC for the first aggressor cell,
· ‘IC1-2’: IC for both aggressor cells.

Tables 2-4 provide assumptions related to PSS/SSS. 
Table 2: Link-level simulation parameters for PSS/SSS
	Parameter
	Unit
	Cell 1, 2
	Cell 0

	E-UTRA RF Channel number
	-
	Channel 1
	Channel 1

	Cell type
	
	Aggressor
	To be identified

	Cell Identifier
	
	unknown to UE
	known to UE (Rel-10) 

	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

	
	
	2
	2

	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 0: (fixed delay)
	ms
	CP/2
	0

	SNR
	dB
	SNR1 = 4 dB, SNR2 =2 dB
	-4

	Es/Iot
	dB
	Calculated based on SNR levels
	(Es/Iot)0=-11.07 dB

	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 0
(Target cell)
	Cell 1
(Strongest interferer) 
	Cell 2
(Weaker interferer)

	1
	psc3
	fssc1a, fssc1b
	PCI= 17
	psc3
	fssc2a, fssc1b
	PCI=269
	psc1
	fssc2a, fssc1b
	PCI=268

	2
	psc3
	fssc1a, fssc1b
	PCI= 17
	psc3
	fssc3a, fssc1b
	PCI=347
	psc2
	fssc1a, fssc1b
	PCI= 15

	3
	psc1
	fssc1a, fssc2b
	PCI=106
	psc1
	fssc4a, fssc2b
	PCI=190
	psc2
	fssc3a, fssc2b
	PCI=423

	4
	psc3
	fssc1a, fssc2b
	PCI=107
	psc3
	fssc3a, fssc2b
	PCI=425
	psc3
	fssc3a, fssc1b
	PCI=347

	5
	psc3
	ssc3a, ssc3b
	PCI=113
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	

	6
	psc1
	ssc3a, ssc3b
	PCI=112
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	

	7
	psc1
	ssc1a, ssc3b
	PCI=196
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	

	8
	psc3
	ssc1a, ssc1b
	PCI=110
	psc1
	ssc1a, ssc1b
	PCI=109
	psc2
	ssc2a, ssc2b
	



Table 4: PSS, SSS indices for simulations
	Label
	Code index
	Cell group index

	psc1
	29
	-

	psc2
	25
	-

	psc3
	34
	-

	(fssc1a, fssc1b)
	(5, 6)
	5

	(fssc2a, fssc1b)
	(2 6)
	89

	(fssc3a, fssc1b)
	(1,6)
	115

	(fssc1a, fssc2b)
	(5,7)
	35

	(fssc4a, fssc2b)
	(4,7)
	63

	(fssc3a, fssc2b)
	(1,7)
	141

	(ssc1a, ssc1b)
	(6, 8)
	36

	(ssc2a, ssc2b)
	(10, 12)
	40

	(ssc3a, ssc3b)
	(7, 9)
	37

	(ssc1a, ssc3b)
	(6, 9)
	65



3. Simulation Results
The cell identification requirement to be defined by RAN4 is expected to specify the maximum cell detection time to identify an LTE cell for some given propagation conditions. The processing steps included in LTE cell identification are expected to be at least the following steps:
Step 1 - Detect and synchronise to a newly appearing LTE cell (i.e. identify cell id and frame boundary position).
[bookmark: _Ref173251790]Step 2 - Estimate the cell signal strength/quality the newly identified cell over the relevant measurement period (e.g. 200 ms for RSRP)
Step 3 - Perform an event-triggered RRC measurement report
Cell identification for feICIC consists of eICIC-type processing with PSS/SSS IC capability. eICIC-type cell identification can be explained in [2][3]. 
The cell identification duty cycle is 50%, i.e. there are 8 pairs of PSS/SSS within 40ms DRX cycle and only 4 continuous of them are used for cell identification. The 4 pairs of PSS/SSS are searched separately which means there are 4 search attempts in one DRX cycle and cell ID is considered to be identified if anyone of these four attempts is succeeded. 
Table 5 – 7 shows the cell detection delay performance under EPA5, ETU30 and ETU70 channel model. L1 measurement period (200ms) is not included in the tables.
Table 5: cell detection delay under EPA5 channel model (ms)
	case #
	NO IC
	1 Cell IC
	2 Cell IC

	
	90%-ile
	mean
	90%-ile
	mean
	90%-ile
	mean

	1
	340 
	285 
	40 
	35 
	40 
	32 

	2
	340 
	290 
	80 
	40 
	40 
	37 

	3
	400 
	344 
	40 
	23 
	40 
	22 

	4
	360 
	338 
	80 
	49 
	40 
	36 

	5
	300 
	247 
	200 
	154 
	120 
	86 

	6
	420 
	316 
	160 
	121 
	80 
	52 

	7
	400 
	292 
	40 
	38 
	40 
	36 

	8
	320 
	222 
	380 
	352 
	120 
	90 



Table 6: cell detection delay under ETU30 channel model (ms)
	case #
	NO IC
	1 Cell IC
	2 Cell IC

	
	90%-ile
	mean
	90%-ile
	mean
	90%-ile
	mean

	1
	200 
	193 
	40 
	33 
	40 
	30 

	2
	400 
	348 
	40 
	33 
	40 
	32 

	3
	200 
	152 
	40 
	38 
	40 
	35 

	4
	240 
	207 
	80 
	48 
	80 
	40 

	5
	560 
	459 
	340 
	275 
	160 
	97 

	6
	320 
	283 
	200 
	185 
	80 
	66 

	7
	240 
	212 
	40 
	33 
	40 
	30 

	8
	520 
	416 
	320 
	229 
	120 
	89 



Table 7: cell detection delay under ETU70 channel model (ms)
	case #
	NO IC
	1 Cell IC
	2 Cell IC

	
	90%-ile
	mean
	90%-ile
	mean
	90%-ile
	mean

	1
	700 
	618 
	160 
	131 
	80 
	65 

	2
	1040 
	1061 
	120 
	99 
	40 
	33 

	3
	620 
	566 
	120 
	85 
	40 
	34 

	4
	840 
	831 
	160 
	145 
	80 
	70 

	5
	1320 
	1068 
	480 
	202 
	360 
	174 

	6
	840 
	708 
	280 
	134 
	120 
	89 

	7
	840 
	713 
	160 
	139 
	120 
	72 

	8
	1080 
	909 
	440 
	198 
	320 
	139 



From Table 5 – 7, the following observations can be obtained:
Observation 1: ETU70 case gives the worst cell detection performance, i.e. with larger delay. However, it is still within the Rel-10 eICIC requirements of [1000] ms for its corresponding side conditions (i.e. see [2] [3]) for 1- and 2- Cell IC receiver, taking into consideration of L1 measurement period and other margins.   
Observation 2: It is also observed that without IC Rel-8/9 baseline receiver could not meet the cell detection delay requirements (e.g. as given in [2][3]) for Rel-10 (eICIC) under the agreed side conditions for FeICIC. If IC receiver is assumed, regardless of either one or two cell(s) interference cancellation, the cell detection delay performance could meet the Rel-10 requirements.

4. Conclusions
In this contribution, we provided our simulation results of cell detection with FeICIC. Based on the results, we proposed that:
Proposal 1: Reuse Rel-10 cell detection requirements for eICIC as Rel-11 cell detection requirements for FeICIC, which is [1000]ms latency.
Proposal 2: PSS/SSS IC receiver should be used as the baseline receiver for FeICIC.
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