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Introduction
In RAN1#82bis meeting, there were agreements on synchronization signal design for NB-IoT as followings [1]: 
· Design of synchronization signal should consider the UE power consumption, UE complexity, resource overhead, and performance, and impact to the false detection of legacy devices
· Synchronization signal should not utilize the legacy control region
· FFS: size of the legacy control region

· The synchronization signals of NB-IoT consist of primary synchronization signal (PSS) and secondary synchronization signal (SSS). 
· NB-IoT PSS/SSS do not use at least:
· the LTE PDCCH control region 
· FFS: number of symbols of the control region
· REs used by LTE CRS
· The following mechanisms may be considered: 
· NB-IoT PSS/SSS are punctured by LTE CRS 
· Other mechanisms (including, for example, not using OFDM symbols used by LTE CRS, or transmitting the NB-IoT PSS/SSS in LTE MBSFN subframes) are not precluded
· NB-IoT PSS/SSS design should consider different CP lengths (e.g. normal CP and extended CP) if supported 
· FFS whether cell ID information is carried by NB-IoT PSS. 
· If not, then NB-IoT physical cell ID is indicated by NB-IoT SSS 
· FFS whether the operation mode (i.e. some or all of standalone / guard-band / in-band) needs to be indicated somehow.
· FFS whether/how FDD/TDD needs to be indicated. 

In this contribution, we show synchronization signal design for NB-IoT.

Synchronization signal
2.1      Synchronization signal transmission
 In our design, synchronization signal is transmitted in every 10 ms. For example, PSS may be transmitted in subframe #4 and SSS in subframe #9 to avoid collision with MBSFN subframe. On the other hand, we can consider synchronization signal transmission in MBSFN subframe. 
If the synchronization signal would collide with legacy CRS, we assume that legacy CRS will puncture the synchronization signal of NB-IoT. 
If the synchronization signal would collide with legacy CSI-RS, it needs further study. 
2.2 	Primary synchronization signal (PSS)
Main functionality of PSS is to obtain the timing information of the received signal and estimation of CFO. The computation complexity may come from correlation operation between received PSS signal and known PSS candidate. In addition, if CP length should be done during PSS detection process, the computational complexity will be increased. Hence, it is desirable to reduce computational complexity in PSS detection process. Assuming complex sequence of PSS, complex multiplication will be required for correlation operation. If we use binary or quaternary sequence rather than complex sequence, complex multiplication can be replaced with much less complex addition. One example of a pair of binary/quaternary PSS sequence may be complementary Golay sequence (CGS). Figure 1 shows an example of PSS design adopting CGS. 
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Figure 1 PSS transmission scheme.

If {a(n)} and {b(n)}(n=1,…, 12) are a pair of CGS of length 12, a(n) or b(n) will be assigned to OFDM symbols and the cover sequence will be applied to each OFDM symbol. Assuming 11 OFDM symbols for PSS, {a(n)}, {b(n)} {a(n)}, {b(n)}, {b(n)}, {a(n)}, {b(n)}, {a(n)}, {b(n)}, {a(n)}, and  {a(n)} are assigned to OFDM symbols, respectively, and then length-11 cover sequence {c(n)}= {1, 1, 1, -1, 1, 1, 1, -1, 1, 1, 1} is applied to each OFDM symbol where {a(n)} ={1, 1, 1, 1, -1, -1, -1, 1, j, -j, -1, 1} and {b(n)}={ 1, 1, j, j, 1, 1, -1, 1, 1, -1, 1, -1}. For complexity reduction, we assume that no physical cell id (PCI) information is delivered in PSS. 

2.3 	Secondary synchronization signal (SSS)
With SSS, PCI and other information (e.g., subframe location) should be detected. Assuming 504 PCI and 8 subframe location for SSS transmission, total 4032 hypotheses will be required to discriminate them.  Similar to PSS design, binary sequence for SSS may be beneficial in terms of complexity reduction compared with a complex sequence. Figure 2 shows an example of SSS design. 
As can be seen in Figure 2, this SSS transmission structure is similar to that of LTE. K binary sequences and scrambling sequences are generated, and then those sequences are multiplied in element-wise manner. The sequence {gk(n)} may be dependent on the PCI and subframe location, and scrambling sequence {sk(n)} is dependent on the PCI. Assuming K=2, the sequence length to deliver the required information (e.g., 4032) may be 64. One possible examples of {gk(n)}and {sk(n)}are length 64 Hadamard sequence and modified m-sequence, respectively. The combination of row/column index of length-64 Hadamard sequence can indicate PCI and subframe location (e.g., 64*64=4096 > 4032). Length-64 m-sequence can be generated based on length-63 m-sequence by adding one ‘0’. Since Hadamard sequence is orthogonal to each other, the zero cross correlation will show good detection performance in hypothesis of different subframe location in the same PCI.
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Figure 2 SSS transmission scheme.

2.4	Detection complexity
In this section, we compare the computational complexity according to sequence type. Synchronization computational complexity comes from timing estimation, initial CFO estimation, and identification of PCI and other information. The timing estimation and initial CFO estimation can be done with PSS sequence, and identification of PCI and other information can be done with SSS sequence. Main computational complexity of the timing estimation with PSS may come from the correlation between received signal and known PSS signal. If it is assumed that the PSS sequence length is M1 and search window is N, then correlation operation should be done maximum N times within search window in case of a single subframe PSS detection.  As can be seen in Table 1, the number of multiplications can be reduced by 4 times if binary/quaternary PSS sequence is adopted.

Table 1 Computation complexity for timing estimation with PSS
	Timing estimation
	Binary/quaternary PSS sequence
	Complex PSS sequence

	Multiplication
	N
	N(4M1+2)

	Addition
	NM1
	N(M1+1)

	Compare
	N-1
	N-1



    Although initial CFO estimation is dependent on the implementation, binary/quaternary PSS sequence will be helpful to reduce the computational complexity to obtain the initial CFO value with PSS. On the other hand, the computational complexity of identification of PCI and other information with SSS may come from the correlation between received signal and candidate SSS sequence. If it is assumed that the SSS length is M2 and the number of hypotheses of information in SSS is P, P times cross correlation operation would be required with SSS of length M2. As can be seen in Table 2, the number of multiplications can be reduced by 4 times if binary SSS sequence is adopted.

Table 2 Computation complexity for identification of PCI and other information with SSS
	Identification 
	Binary PSS sequence
	Complex SSS sequence

	Multiplication
	P
	P(4M2+2)

	Addition
	PM2
	P(M2+1)

	Compare
	P-1
	P-1



2.5 	Performance evaluation
     In this section, we show the evaluation results on the synchronization performance. The simulation assumptions are summarized in Table 1. 
Table 3 Simulation assumptions
	Parameter
	Value

	Carrier Frequency
	900 MHz

	Channel Model
	TU1 

	Subcarrier Spacing
	15 kHz

	BS transmit power
	Standalone : 43 dBm
In-band: 46 dBm

	Power boosting
	6 dB for in-band scenario

	Target MCL value
	144 dB, 154 dB, 164 dB

	Antenna Configuration
	Standalone : 1 Tx, 1 Rx

	Timing offset
	Uniformly distributed in [-0.5 ms, 0.5 ms]

	Frequency Offset
	Randomly selected value from [-18 KHz, 18 KHz]

	Detection threshold value
	False alarm probability of 0.1 % when only AWGN exists

	# of interfering nodes
	1, 2 (same transmit power as that of serving node is assumed)

	PSS/SSS detection
	Allow accumulation of multiple PSS/SSS subframes



     The cell detection probability in case of MCL 144 dB is shown in Table 4. The statistics for cell acquisition time of in-band and stand-alone scenarios are shown in Figure 3 and Figure 4, respectively.  

Table 4 Cell detection probability in case of MCL 144dB
	MCL 144dB
	Detection Probability
	False Alarm Probability

	In-band
	Noise only
	99.98%
	0.00%

	
	1 interferer
	99.73%
	0.00%

	
	2 interferers
	99.46%
	0.00%

	Stand-alone
	Noise only
	100.00%
	0.00%

	
	1 interferer
	99.80%
	0.00%

	
	2 interferers
	99.48%
	0.00%




Figure 3 The required time for the PCI detection in MCL 144dB over in-band scenario


Figure 4 The required time for the PCI detection in MCL 144dB over stand-alone scenario

The cell detection probability in case of MCL 154 dB is shown in Table 5. The statistics for cell acquisition time of in-band and stand-alone scenarios are shown in Figure 5 and Figure 6, respectively.
The cell detection probability in case of MCL 164 dB is shown in Table 6. The statistics for cell acquisition time of in-band and stand-alone scenarios are shown in Figure 7 and Figure 8, respectively.







Table 5 Cell detection probability in case of MCL 154dB
	MCL 154dB
	Detection Probability
	False Alarm Probability

	In-band
	Noise only
	99.69%
	0.00%

	
	1 interferer
	99.28%
	0.00%

	
	2 interferers
	98.94%
	0.00%

	Stand-alone
	Noise only
	99.94%
	0.00%

	
	1 interferer
	99.71%
	0.00%

	
	2 interferers
	99.34%
	0.00%




Figure 5 The required time for the PCI detection in MCL 154dB over in-band scenario


Figure 6 The required time for the PCI detection in MCL 144dB over stand-alone scenario

Table 6 Cell detection probability in case of MCL 164dB
	164dB
	Detection Probability
	False Alarm Probability

	In-band
	Noise only
	98.61%
	0.00%

	
	1 interferer
	99.28%
	0.00%

	
	2 interferers
	98.56%
	0.00%

	Stand-alone
	Noise only
	99.67%
	0.00%

	
	1 interferer
	99.19%
	0.00%

	
	2 interferers
	98.69%
	0.00%




Figure 7 The required time for the PCI detection in MCL 164dB over in-band scenario


Figure 8 The required time for the PCI detection in MCL 164dB over stand-alone scenario

3 Conclusions
We discuss synchronization signal design for NB-IoT:
· Binary/quaternary PSS/SSS is proposed to reduce computational complexity
· PSS sequence based on a pair of CGS with cover sequence in each OFDM symbol
· SSS sequence based on binary orthogonal sequence scrambled with binary m-sequence
· No PCI information in PSS and PCI and other information in SSS
· Binary/quaternary PSS/SSS sequence can reduce the computational complexity
· Detection probability and statistics for cell acquisition time are shown
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Noise only	0	10	10	20	20	30	30	40	40	50	50	60	60	70	70	80	80	90	90	100	100	110	110	120	120	130	130	140	140	150	150	160	160	170	170	180	180	190	190	200	200	210	210	220	220	230	230	240	240	250	250	260	260	270	270	280	280	290	290	300	300	310	310	320	320	330	330	340	340	350	350	360	360	370	370	380	380	390	390	400	400	410	410	420	420	430	430	440	440	450	450	460	460	470	470	480	480	490	490	500	500	0	0	0.3552465233881163	0.3552465233881163	0.54487989886219967	0.54487989886219967	0.63211125158027803	0.63211125158027803	0.69532237673830588	0.69532237673830588	0.75474083438685202	0.75474083438685202	0.77623261694058143	0.77623261694058143	0.79898862199747145	0.79898862199747145	0.80657395701643475	0.80657395701643475	0.81668773704171915	0.81668773704171915	0.82174462705436135	0.82174462705436135	0.82932996207332466	0.82932996207332466	0.84450063211125137	0.84450063211125137	0.85335018963337528	0.85335018963337528	0.86219974715549919	0.86219974715549919	0.8874841972187103	0.8874841972187103	0.8925410872313525	0.8925410872313525	0.90139064475347641	0.90139064475347641	0.90897597977243971	0.90897597977243971	0.91403286978508191	0.91403286978508191	0.92161820480404522	0.92161820480404522	0.92667509481668742	0.92667509481668742	0.93299620733249022	0.93299620733249022	0.93552465233881132	0.93552465233881132	0.93678887484197193	0.93678887484197193	0.94058154235145364	0.94058154235145364	0.94184576485461424	0.94184576485461424	0.94437420986093534	0.94437420986093534	0.94563843236409595	0.94563843236409595	0.94563843236409595	0.94563843236409595	0.94690265486725655	0.94690265486725655	0.94690265486725655	0.94690265486725655	0.94943109987357766	0.94943109987357766	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95069532237673826	0.95195954487989887	0.95195954487989887	0.95195954487989887	0.95195954487989887	0.95322376738305947	0.95322376738305947	0.95322376738305947	0.95322376738305947	0.95322376738305947	0.95322376738305947	0.95322376738305947	0.95322376738305947	0.95448798988622008	0.95448798988622008	0.95448798988622008	0.95448798988622008	0.95701643489254118	0.95701643489254118	0.95828065739570178	0.95828065739570178	0.95954487989886239	0.95954487989886239	0.960809102402023	1 interferer	0	10	10	20	20	30	30	40	40	50	50	60	60	70	70	80	80	90	90	100	100	110	110	120	120	130	130	140	140	150	150	160	160	170	170	180	180	190	190	200	200	210	210	220	220	230	230	240	240	250	250	260	260	270	270	280	280	290	290	300	300	310	310	320	320	330	330	340	340	350	350	360	360	370	370	380	380	390	390	400	400	410	410	420	420	430	430	440	440	450	450	460	460	470	470	480	480	490	490	500	500	0	0	0.31769230769230772	0.31769230769230772	0.49	0.49	0.58615384615384614	0.58615384615384614	0.62615384615384617	0.62615384615384617	0.66846153846153844	0.66846153846153844	0.7023076923076923	0.7023076923076923	0.72384615384615381	0.72384615384615381	0.75	0.75	0.77923076923076928	0.77923076923076928	0.81	0.81	0.83461538461538465	0.83461538461538465	0.846923076923077	0.846923076923077	0.85923076923076935	0.85923076923076935	0.86692307692307702	0.86692307692307702	0.87384615384615394	0.87384615384615394	0.87846153846153852	0.87846153846153852	0.88538461538461544	0.88538461538461544	0.89	0.89	0.89384615384615385	0.89384615384615385	0.9	0.9	0.9046153846153846	0.9046153846153846	0.90538461538461534	0.90538461538461534	0.90615384615384609	0.90615384615384609	0.90769230769230758	0.90769230769230758	0.90923076923076906	0.90923076923076906	0.91230769230769215	0.91230769230769215	0.91538461538461524	0.91538461538461524	0.91769230769230759	0.91769230769230759	0.91999999999999993	0.91999999999999993	0.92153846153846142	0.92153846153846142	0.92153846153846142	0.92153846153846142	0.92230769230769216	0.92230769230769216	0.92461538461538451	0.92461538461538451	0.92615384615384599	0.92615384615384599	0.92615384615384599	0.92615384615384599	0.92769230769230748	0.92769230769230748	0.92769230769230748	0.92769230769230748	0.92923076923076897	0.92923076923076897	0.92999999999999972	0.92999999999999972	0.92999999999999972	0.92999999999999972	0.9330769230769228	0.9330769230769228	0.93384615384615355	0.93384615384615355	0.93538461538461504	0.93538461538461504	0.93615384615384578	0.93615384615384578	0.93692307692307653	0.93692307692307653	0.93692307692307653	0.93692307692307653	0.93692307692307653	0.93692307692307653	0.93846153846153801	0.93846153846153801	0.93923076923076876	0.93923076923076876	0.9399999999999995	2 interferers	0	10	10	20	20	30	30	40	40	50	50	60	60	70	70	80	80	90	90	100	100	110	110	120	120	130	130	140	140	150	150	160	160	170	170	180	180	190	190	200	200	210	210	220	220	230	230	240	240	250	250	260	260	270	270	280	280	290	290	300	300	310	310	320	320	330	330	340	340	350	350	360	360	370	370	380	380	390	390	400	400	410	410	420	420	430	430	440	440	450	450	460	460	470	470	480	480	490	490	500	500	0	0	0.26152683295540441	0.26152683295540441	0.39947089947089953	0.39947089947089953	0.46749811035525329	0.46749811035525329	0.51625094482237344	0.51625094482237344	0.57067271352985638	0.57067271352985638	0.63114134542705969	0.63114134542705969	0.6655328798185941	0.6655328798185941	0.69425547996976567	0.69425547996976567	0.73129251700680276	0.73129251700680276	0.75245653817082392	0.75245653817082392	0.76832955404383974	0.76832955404383974	0.77966742252456533	0.77966742252456533	0.79629629629629628	0.79629629629629628	0.81065759637188206	0.81065759637188206	0.82275132275132268	0.82275132275132268	0.83182161753590322	0.83182161753590322	0.83786848072562359	0.83786848072562359	0.84353741496598644	0.84353741496598644	0.84882842025699179	0.84882842025699179	0.85487528344671215	0.85487528344671215	0.85941043083900237	0.85941043083900237	0.86205593348450504	0.86205593348450504	0.86545729402872273	0.86545729402872273	0.8677248677248679	0.8677248677248679	0.87112622826908559	0.87112622826908559	0.87339380196523075	0.87339380196523075	0.87830687830687848	0.87830687830687848	0.88170823885109617	0.88170823885109617	0.88359788359788383	0.88359788359788383	0.88662131519274401	0.88662131519274401	0.89191232048374935	0.89191232048374935	0.89342403628117939	0.89342403628117939	0.89606953892668206	0.89606953892668206	0.89795918367346972	0.89795918367346972	0.90022675736961488	0.90022675736961488	0.90173847316704492	0.90173847316704492	0.90400604686319008	0.90400604686319008	0.90740740740740777	0.90740740740740777	0.90929705215419543	0.90929705215419543	0.91043083900226796	0.91043083900226796	0.91194255479969799	0.91194255479969799	0.91383219954648565	0.91383219954648565	0.91609977324263081	0.91609977324263081	0.9195011337868485	0.9195011337868485	0.92139077853363616	0.92139077853363616	0.92517006802721136	0.92517006802721136	0.92554799697656887	0.92554799697656887	0.9270597127739989	0.9270597127739989	0.92894935752078656	0.92894935752078656	0.93159486016628923	Time required for cell ID detection
CDF

CDF of the time required for cell ID detction in Stand-alone case (164dB)
Noise only	0	10	10	20	20	30	30	40	40	50	50	60	60	70	70	80	80	90	90	100	100	110	110	120	120	130	130	140	140	150	150	160	160	170	170	180	180	190	190	200	200	210	210	220	220	230	230	240	240	250	250	260	260	270	270	280	280	290	290	300	300	310	310	320	320	330	330	340	340	350	350	360	360	370	370	380	380	390	390	400	400	410	410	420	420	430	430	440	440	450	450	460	460	470	470	480	480	490	490	500	500	0	0	0.85640870616686815	0.85640870616686815	0.92623941958887546	0.92623941958887546	0.94860943168077383	0.94860943168077383	0.95918984280532038	0.95918984280532038	0.96946795646916561	0.96946795646916561	0.97611850060459493	0.97611850060459493	0.97974607013301085	0.97974607013301085	0.98155985489721886	0.98155985489721886	0.98639661426844016	0.98639661426844016	0.9885126964933495	0.9885126964933495	0.98972188633615477	0.98972188633615477	0.99123337363966146	0.99123337363966146	0.99274486094316816	0.99274486094316816	0.99304715840386948	0.99304715840386948	0.99455864570737618	0.99455864570737618	0.99546553808948013	0.99546553808948013	0.99607013301088276	0.99607013301088276	0.99697702539298672	0.99697702539298672	0.99758162031438935	0.99758162031438935	0.99758162031438935	0.99758162031438935	0.99758162031438935	0.99758162031438935	0.99758162031438935	0.99758162031438935	0.99788391777509067	0.99788391777509067	0.99818621523579198	0.99818621523579198	0.99818621523579198	0.99818621523579198	0.99879081015719462	0.99879081015719462	0.99879081015719462	0.99879081015719462	0.99909310761789594	0.99909310761789594	0.99909310761789594	0.99909310761789594	0.99909310761789594	0.99909310761789594	0.99909310761789594	0.99909310761789594	0.99939540507859725	0.99939540507859725	0.99939540507859725	0.99939540507859725	0.99939540507859725	0.99939540507859725	0.99939540507859725	0.99939540507859725	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	0.99969770253929857	1 interferer	0	10	10	20	20	30	30	40	40	50	50	60	60	70	70	80	80	90	90	100	100	110	110	120	120	130	130	140	140	150	150	160	160	170	170	180	180	190	190	200	200	210	210	220	220	230	230	240	240	250	250	260	260	270	270	280	280	290	290	300	300	310	310	320	320	330	330	340	340	350	350	360	360	370	370	380	380	390	390	400	400	410	410	420	420	430	430	440	440	450	450	460	460	470	470	480	480	490	490	500	500	0	0	0.82388663967611331	0.82388663967611331	0.89102564102564097	0.89102564102564097	0.915991902834008	0.915991902834008	0.93589743589743579	0.93589743589743579	0.95141700404858287	0.95141700404858287	0.96187584345479071	0.96187584345479071	0.97165991902833992	0.97165991902833992	0.97941970310391346	0.97941970310391346	0.98515519568151133	0.98515519568151133	0.98819163292847489	0.98819163292847489	0.98954116059379205	0.98954116059379205	0.99156545209176772	0.99156545209176772	0.99190283400809698	0.99190283400809698	0.9925775978407555	0.9925775978407555	0.99426450742240191	0.99426450742240191	0.9952766531713898	0.9952766531713898	0.99662618083670695	0.99662618083670695	0.99662618083670695	0.99662618083670695	0.99662618083670695	0.99662618083670695	0.99696356275303621	0.99696356275303621	0.99730094466936547	0.99730094466936547	0.99730094466936547	0.99730094466936547	0.99763832658569473	0.99763832658569473	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99797570850202399	0.99831309041835326	0.99831309041835326	0.99865047233468252	0.99865047233468252	0.99865047233468252	0.99865047233468252	0.99865047233468252	0.99865047233468252	0.99898785425101178	0.99898785425101178	0.99932523616734104	0.99932523616734104	0.99932523616734104	0.99932523616734104	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	0.9996626180836703	2 interferers	0	10	10	20	20	30	30	40	40	50	50	60	60	70	70	80	80	90	90	100	100	110	110	120	120	130	130	140	140	150	150	160	160	170	170	180	180	190	190	200	200	210	210	220	220	230	230	240	240	250	250	260	260	270	270	280	280	290	290	300	300	310	310	320	320	330	330	340	340	350	350	360	360	370	370	380	380	390	390	400	400	410	410	420	420	430	430	440	440	450	450	460	460	470	470	480	480	490	490	500	500	0	0	0.75081833060556469	0.75081833060556469	0.84942716857610479	0.84942716857610479	0.88870703764320791	0.88870703764320791	0.91530278232405893	0.91530278232405893	0.95049099836333883	0.95049099836333883	0.9648117839607202	0.9648117839607202	0.97422258592471367	0.97422258592471367	0.97749590834697231	0.97749590834697231	0.98281505728314256	0.98281505728314256	0.98649754500818343	0.98649754500818343	0.98936170212765973	0.98936170212765973	0.99058919803600665	0.99058919803600665	0.99222585924713591	0.99222585924713591	0.9930441898527006	0.9930441898527006	0.99386252045826529	0.99386252045826529	0.99427168576104763	0.99427168576104763	0.99590834697217689	0.99590834697217689	0.99631751227495924	0.99631751227495924	0.99672667757774158	0.99672667757774158	0.99713584288052393	0.99713584288052393	0.99713584288052393	0.99713584288052393	0.99754500818330627	0.99754500818330627	0.99754500818330627	0.99754500818330627	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99795417348608861	0.99836333878887096	0.99836333878887096	0.99836333878887096	0.99836333878887096	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	0.9987725040916533	Time required for cell ID detection
CDF
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