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1
Introduction
The discussion on Rel.11 FeICIC WI in RAN4 has been ongoing for a few meetings. A WF regarding the interference scenarios and number of interferers to be explicitly modeled was agreed in [1]. In [2] and [3] some aspects of how to define the cell identification requirements and performance were discussed. In this contribution we further discuss the cell detection requirements for FeICIC. We also propose some simulation assumptions to be used in the RAN4 analysis on defining the cell detection requirements.
2
Discussion
2.1 Cell Identification side conditions
The cell identification side conditions for FeICIC have been under discussion for several meetings. In [4] some basic assumptions on the receiver to be used for FeICIC were agreed as follows:
· Cell detection with 9 dB CRE is to be studied. This may include
· PSS/SSS IC
· Other types of receivers are not excluded
· PBCH performance with 9 dB CRE is to be studied. This may include
· PBCH IC
· Other types of receivers are not excluded 
In [1] it was agreed to define the requirements such that all the scenarios covered by RAN4 are covered and 2 interferers are explicitly modeled. Based on the above agreements and the system simulation results presented by several companies, a proposal for the side conditions used to define the cell identification core requirements was made in [5]. For convenience we also listed the proposal below:
Proposal 1: Use the following signal levels for defining the cell detection and RRM/RLM requirements.

Es/Iot=-11.6dB, Es/Noc=-4dB, Ei,1/Noc=5dB, Ei,2/Noc=2dB
2.2 Cell Identification delay

The cell identification requirements are defined as a certain identification delay with some side conditions. Rel. 8 requirements are defined with a cell identification delay of 800ms(cell identification is 600ms with 200ms measurement time). We believe that the Rel.11 requirements should also target an 800ms delay. If a PSS/SSS IC receiver is assumed it is unlikely that a longer time would be needed since the performance would not be very sensible to the integration time.
If the Rel.8 identification delay is found to be unattainable then a relaxation of the requirements could be discussed.

The Rel.10 delay requirements were relaxed compared to the Rel.8 ones because the Rel.8 baseline receiver did offer some time integration gain under the Rel.10 side conditions. However, beyond a certain SINR level, longer time integration is expected to bring very little gains.

Proposal 2. Cell identification delay requirements should target 800ms latency.

2.3 Simulation assumptions

In Sections 2.1 and 2.2 it was proposed how to define the cell identification requirements. However, a simulation campaign to verify the feasibility of these requirements is needed. Some results have already been presented and it was shown that the requirements proposed are feasible [3].

The proposed simulation assumptions are as follows:
Table 1: 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
	
	See Table 2
	See Table 2

	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 1,2: (fixed delay)
	ms
	0
	CP/2

	SNR
	dB
	(1st, 2nd) interferer (EI,1/Noc, EI,2/Noc) = (5, 3), (5, 2), (5, 1),(4,3),(4,2),(4,1)dB
	ES/Noc = -4 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 2: PSS and SSS sequences in different cells
	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 simulations
	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
	-


The cell IDs (hence PSS and SSS sequences) of the desired cell and the first interferer for the cases 1, 2, 4, 5, and 6 in Table 2 were taken from the Rel-10 cell identification evaluation [6]. On top of them, the cell IDs for the second interferer were carefully chosen such that the 6 cases defined in Table 2 covers various collision scenarios between PSSs of different cells and the sub-sequences of SSSs of different cells.
Companies are asked to provide further details about the parameters used such as receiver duty cycle, number of cells reported per period, etc.
3 
Conclusions

In this paper we briefly discussed the cell identification requirements for Rel. 11 FeICIC. The following 2 proposals were made:
Proposal 1: Use the following signal levels for defining the cell detection and RRM/RLM requirements.
Es/Iot=-11.6dB, Es/Noc=-4dB, Ei,1/Noc=5dB, Ei,2/Noc=2dB B
Proposal 2. Cell identification delay requirements should target 800ms latency.
We also proposed some basic simulation assumptions to be used in simulation campaign to verify that the requirements are feasible. Companies are expected to bring simulation results at the next RAN4 meeting.
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