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1
Introduction
In this contribution we present preliminary simulation results for the intra-frequency cell identification simulation scenario agreed in the Athens RAN4#44 meeting [1]. As the agreed simulation assumptions do not contain all the necessary simulations assumptions as the RAN1 work was still ongoing, some additional assumptions are made and they are provided in this document. 
In addition to the exact scenario and parameter values agreed in [1] we have also simulated larger range of SNR levels (or geometry levels) for the same scenario in order to better understand the dynamics of the UE intra-frequency cell identifications as the intention is also to develop general UE minimum performance requirements. This one single scenario may naturally not be sufficient for developing the general UE intra-frequency cell identifications requirements but can only be used as a starting point. 
2
Simulation Assumptions
The simulation assumptions agreed in [1] are generally used. Additionally the following assumptions are made:

· Three different P-SCH sequences are used in the simulations so that each cell has different P-SCH sequence in used. ZC sequences of length 63 have been used as P-SCH sequences. 
· 1 P-SCH symbol is used for the 1st step
· S-SCH sequences are M-sequences with length of 31.  The sequences are given from cyclic shifts of a single length 31 M-sequence generated from the primitive polynomial x^5+x^2+1. Two short SSC codes are selected and interleaved
· 2 S-SCH symbols are used in the 2nd step
· Simulate radio propagation conditions : EPA5, ETU5, ETU70, ETU200

· No prior knowledge of neighbour cell timings (valid both for the synchronous and asynchronous case)

We have simulated different SNIR levels. The test scenarios Test 1, Test2 and Test3 with the Cell3 Îor/Ioc values of 1.25 dB, 0.25 dB and -0.75 dB correspond to SNIR levels of  -4dB,  -6dB and -8dB respectively. 

The simulation results are given as 90%-ile cell identification times. Additionally intermediate results after the P-SCH step 1 and S-SCH step 2 are provided as additional information. These initial results do not contain implementation margins and continuous cell searches are still performed although it was felt in RAN4 felt some additional duty cycles should also be included. Furthermore, in the P-SCH search only correlations with the P-SCH sequence of Cell 3 is made meaning that in reality some additional uncertainty in the results would be caused by cross correlation products from the correlation with the P-SCH sequences of Cell1 and Cell2. In reality the UE needs to continuously search cell with all three P-SCH sequences defined in the RAN1 specification. Due to these simplifications the simulation results are likely to be slightly over optimistic. After the initial alignment in multicell scenario additional aspects needed in real implementation could be considered. 
It should also be noted that in none of the simulation results presented in this contribution UE RSRP measurements (over a given measurement period) have been taken into account. Thus, these results do not yet correspond to time that it takes to trigger a reporting event although level measurements have been included to the UTRA cell identification requirements. In order to include the impact of RSRP measurements over a given measurement period to the cell identification simulation results the assumed measurement period time should be added to the results presented in the document.

3
Simulation Results

In Section 3.1 and 3.2 we present simulation results for the synchronous and asynchronous case respectively. SNIR levels are varied in both cases. Additionally the actual test points Test1, Test 2 and Test 3 agreed in the last RAN4 meeting are indicated separately. We have also indicated the SNIR point of -8 dB, which have been proposed as the boundary conditions for the minimum performance requirements in [2].
3.1
Synchronous cells 
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Figure 1 P-SCH Search as function of SNIR per antenna branch
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Figure 2 S-SCH Search as function of SNIR per antenna branch
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Figure 3 Total cell identification time for Cell 3 at 90%-tile point

In Figure 3 we have indicated for the synchronous case the test points 1, 2 and 3 (i.e. Îor/Ioc of 1.25 dB, 0.25dB and -0.75 dB) and points, which have been proposed for the side conditions for the core requirements in [2]. As already discussed the figures do not include either RSRP measurements averaged over a measurement period or implementation margins. For obtaining a figure that would correspond to general requirements we would need to include implementation margin and RSRP measurement period (e.g. [200 ms] as the current working assumption)
3.2
Asynchronous cells
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Figure 4 P-SCH Search as function of SNIR per antenna branch
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Figure 5 S-SCH Search as function of SNIR per antenna branch
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Figure 6 Total cell identification time for Cell 3 at 90%-tile point
In Figure 6 we have indicated for the asynchronous case the test points 1, 2 and 3 (i.e. Îor/Ioc of 1.25 dB, 0.25dB and -0.75 dB) and points, which have been proposed for the side conditions for the core requirements in [2]. Again the figures do not include either RSRP measurements averaged over a measurement period or implementation margins.
4
Conclusions
In this document we have presented initial intra-frequency cell identification simulation results for alignment purposes.. In the simulations RSRP measurements have not yet been considered. Additionally also some other simplifications are made in the simulations. Once RAN1 has agreed all the synchronisation channel sequences the final simulations could be presented in RAN4. 
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Proposed dynamic range point for requirements without impl margin and RSRP measurement period [200ms]





Proposed dynamic range point for requirements without impl margin and RSRP measurement period [200ms]
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