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1. Introduction
Simulation assumption for cell identification for low complexity UE with 1 Rx was agreed in [1].  Low complexity UE is defined by several capabilities, and one important capability that may affect or degrade the downlink cell measurement (e.g. RSRP, RSRQ) is single receive antenna capability. The existing requirements were defined for two receive antennas. In this paper Full Duplex-FDDsimulation results, in terms of time, for cell detection is presented for above mentioned propagation conditions; AWGN, ETU and EPA. In addition, the results are compared to the case with two receive antennas. 

2. Perfermance Parameters
The existing requirement on cell identification includes 800 ms out of which 200 ms is used for measurement, aka measurement period. In other words, excluding the measurement period of 200 ms, the the new cell shall be identified within 600 ms. As a performance metric we study 90th percentile acquisition time for correct cell detection of both PSS and SSS sequence IDs. The probability of correct cell detection is further compared with corresponding results for 2 receive antennas. Results are presented for AWGN, EPA and ETU propagation conditions.

3. Simulation results
2.1 Simulation results for cell identification 
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SINR 

[dB]

Case 1 Case 2 Case 3 Case 4

1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx

520 200 480 160 600 200 240 120 -8 520 200 440 160 440 160 240 120

160% 175% 175% 100%

240 120 200 80 200 80 160 80 -7 200 120 160 80 200 80 120 80

67% 100% 150% 50%

160 80 120 80 120 80 80 40 -6 120 80 80 40 120 40 80 40

50% 100% 200% 100%

SINR 

[dB]

Case 1 Case 2 Case 3 Case 4

-8

160% 200% 200% 100%

-7

100% 150% 150% 100%

-6

100% 50% 50% 100%


Table 1 Cell identification time (in ms) for AWGN, Synch. FDD (left) and TDD( right).
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SINR 

[dB]

Case 1 Case 2 Case 3 Case 4

1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx

360 240 320 240 320 240 280 200 -8 280 240 320 200 280 240 240 200

17% 60% 17% 20%

280 200 240 160 240 160 200 120 -7 240 200 200 160 240 160 200 120

20% 25% 50% 67%

200 120 200 120 200 120 160 120 -6 200 120 200 120 200 120 200 120

67% 67% 67% 67%

-7

40% 50% 50% 67%

-6

67% 67% 67% 33%

SINR 

[dB]

Case 1 Case 2 Case 3 Case 4

-8

50% 33% 33% 40%


Table 2 Cell identification time (in ms) for EPA5, Synch. FDD (left) and TDD( right).
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SINR 

[dB]

Case 1 Case 2 Case 3 Case 4

1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx

360 240 360 240 400 240 320 200 -8 360 240 360 240 320 240 320 200

50% 50% 33% 60%

280 160 280 200 280 200 240 160 -7 280 160 280 200 280 160 240 160

75% 40% 75% 50%

200 120 240 160 240 160 200 120 -6 200 160 240 120 200 120 200 120

25% 100% 67% 67%

-7

75% 40% 40% 50%

-6

67% 50% 50% 67%

SINR 

[dB]

Case 1 Case 2 Case 3 Case 4

-8

50% 50% 67% 60%


Table 3 Cell identification time (in ms) for ETU70, Synch. FDD (left) and TDD( right).
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1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx

480 160 400 160 440 160 520 160

240 80 200 80 200 80 240 80

120 80 120 80 120 80 120 80
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50% 50% 50% 50%
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Table 4 Cell identification time (in ms) for AWGN, Asynch
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320 200 320 200 320 200 320 240

240 160 240 160 200 160 240 160

200 120 200 120 200 120 200 120
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50% 50% 25% 50%

-6

67% 67% 67% 67%
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Case 5 Case 6 Case 7 Case 8

-8

60% 60% 60% 33%


Table 5 Cell identification time (in ms) for EPA5, Asynch
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1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx 1 Rx 2 Rx

360 240 360 280 360 240 360 240

240 200 280 200 280 160 240 200

200 160 240 120 240 120 200 120
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20% 40% 75% 20%
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25% 100% 100% 67%
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Table 6 Cell identification time (in ms) for ETU70, Asynch
3 Analysis of Results
Table 1, 2 and 3 show cell identification time with FDD and TDD for SINR levels -8, -7 and -6 for synchronous scenarios and tables 4, 5 and 6 show corresponding results for asynchronous scenarios. The percentage column shows how much degradation it is with 1 receive antenna in comparison to 2 receive antennas. Synchronous results show that there is significant performance degradation in cell identification time when reducing the number of receive antennas from 2 Rx to 1 Rx. The largest degradation is observed for the non-fading propagation channel AWGN at SINR -8 dB for synchronous scenarios. However, in a more typical scenario (e.g. at SINR -6 dB, EPA5) the existing cell search requirement can still be fulfilled with good marginal with one receive antenna. 
In asynchronous scenarios, the largest degradation is observed for the AWGN channel. It is further noteworthy, that the cell identification requirement cannot be fulfilled for one case for the AWGN channel at very low SINR level (-8 dB) in the synchronous scenario. For ETU70 and EPA5, there is a slight degradation in ETU70 as compared to EPA5 because of higher Doppler. Similar to results of synchronous scenario, in a typical example (e.g. at SINR -6 dB, EPA5) the cell search requirement can still be fulfilled with one receive antenna with pretty good marginal. Based on these results, we propose the following:

· Proposal #1: The existing cell search requirement is reused for low complexity UEs.  
4 Summary

In this paper we have presented simulation results for cell identification for low complexity UEs with 1 Rx and the results were compared to 2 Rx simulations results. Performance degradation is observed and it varies with the propagation channels and SINR level. However, the existing cell search requirement can still be fulfilled with good marginal with one receive antenna. Based on the results and analysis above we propose the following: 
· Proposal # 1: The existing cell search requirement is reused for low complexity UEs.  
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