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1 Introduction

In the last RAN4 meeting (RAN4#43bis) simulation results on intra-frequency cell identification were provided [1]. Those results were based on the simulation parameters and scenario agreed in RAN4 [2]. This contribution provides revised cell identification results (intra-frequency and non DRX case) by taking into consideration the latest agreements on SCH channel design in the last RAN1 meeting (RAN1#49bis). 

2 Simulation Scenario
2.1 Simulation Parameters

The results are based on RAN4 agreed simulation assumptions [2]. The assumptions and parameters used in the link level simulations are given in table 1. 
Table 1: Simulation parameters for cell identification 
	Parameters
	Value
	Comments

	System bandwidth
	6 resource blocks
	

	Neighbour cell list
	None
	UE detects cells itself

	P-SCH correlation
	Quantized 1 bit (I, Q)
	Realistic P-SCH correlation

	Transmit antenna
	1
	

	Receive antennas
	2
	Uncorrelated antennas with equal gain.

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

	Propagation conditions [4]
	AWGN, ETU, EPA
	

	Doppler Frequency: ETU, ETU and EPA
	70 Hz, 200 Hz and 5 Hz
	

	Frequency band
	2.6 GHz
	

	Interference from other cells [Ioc] 
	-70 dBm
	AWGN

	Power received from cell to measure RSRP to Ioc [Ior/Ioc]
	-10 to +3 dB
	To be varied


2.2 SCH Parameters and Detection Procedures
The primary and secondary synchronization signals are transmitted twice per 10 ms frame: sub-frame 0 and sub-frame 5 as described in [3]. In previous simulation [1], the S-SCH was based on Hadamard code whereas in this contribution the S-SCH is based on M-sequence as recently agreed in RAN1. The SCH related parameters and procedure of SCH detection are summarized in table 2.
Table 2: Parameters related to SCH detection 
	Parameters
	Value
	Comments

	P-SCH sequence [3]
	Zadoff-Chu sequences in frequency-domain
	Different P-SCH use different root sequences.

	S-SCH sequence [3]
	Concatenation of two short codes mapped interleaved to sub-carriers
	The frame-timing is encoded in the permutation which short code word is allocated to which sub-carriers.

	P-SCH correlation
	Quantized 1 bit (I, Q)
	Realistic P-SCH correlation

	Number of P-SCH symbols for timing detection
	1
	Timing information used for S-SCH detection

	Number of S-SCH symbols for S-SCH sequence detection
	1
	

	Minimum cell identification time
	10 ms
	Sequential detection: timing detection obtained from P-SCH is used for S-SCH detection in the next frame.


3 Simulation Results
The intra-frequency cell identification is the time required by the UE to fully identify the cell on the serving. 
The simulation results in terms of 90th percentile cell identification delay without any implementation margin versus geometry factor are shown in figure 1. The figure shows that at very high geometry (high SNR) the UE is able to identify the cell within a frame. However as expected at low geometry values the cell ID detection requires longer delay. In AWGN at low geometry the cell ID delay is longer compared to fading environment since in the former case the SCH signal is received consistently at low levels. The average cell ID detection delay versus geometry factor is also shown in figure 2.
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Figure 1: Cell identification delay: 90th percentile 
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Figure 2: Mean cell identification delay

The current results in figures 1-2 are very similar to the previous results in [2] in which S-SCH was based on Hadamard code.

4 Requirement Proposal
As suggested earlier [1] that the cell detection below geometry value of -8 dB would not be needed in practice. Further more as shown in figure that below -8 dB the cell identification starts becoming significantly worst. It is therefore suggested that cell ID detection requirements are defined for geometry value up to -8 dB.  

The results shown in figures don’t include implementation margin. We propose an implementation margin in the order of 1.5-2 dB. Considering geometry of -8 dB and 1.5-2 dB, the worst case cell identification delay would be in the order of 800 ms for intra-frequency case without DRX. This is the same figure used in WCDMA for intra-frequency cell identification without DRX [5].
5 Summary
In this paper we have provided revised simulation results on cell identification delay in intra-frequency and non DRX scenario. The results are based on recent agreement on SCH design in RAN1 (RAN1#49bis). Based on these results we suggested to define cell identification delay requirements for geometry factor (
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) ( - 8 dB. The worst case cell identification delay by taking into account an implementation margin of 1.5-2 dB turns out to be approximately 800 ms, which is the same as in WCDMA.
6 References

[1] R4-071015, “Intra-Frequency Cell Identification in E-UTRAN”, Ericsson.
[2] R4-070847, “RRM Ad Hoc, Wednesday evening”, Nokia.
[3] R1-073023, “Synchronization signals for LTE”, Ericsson.
[4] 3GPP TR 36.803, “Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception”.  
[5] 3GPP TS 25.133, “Requirements for support of radio resource management (FDD)”.  






[image: image4.png]90th percentile sync time [ms]

Neighbor CS, 2 RX antennas

900 ‘ \ :
—— AWGN
—— TU 200 Hz
800 E ! —— PAS5Hz

700

600

500,

400

300

200

100

0
-10 -8 -6 -4 -2 0 2
SNR (Imjloc) per antenna [dB]



[image: image5.png]Neighbor CS, 2 RX antennas

400 T T T
—— AWGN
=e— TU 200 Hz
350 —— PASHz

300

mean sync time [ms]
N N
(=] o
o o

o
=]

100

50

0
-10 -8 -6 -4 -2 0 2
SNR (Imjloc) per antenna [dB]



_1243420928.unknown

