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1 Introduction

In RAN4 #90 SNR, Es and Noc setup for NR FR1 and FR2 UE performance requirements was discussed and the following agreements were reached in [1]

	Background: Side condition emulation modes supported in 38.101-4

· Mode 1: Target SNR (SINR) emulation
· Test system transmits desired signal and artificial AWGN in a way to emulate target SNR conditions
· The mode is applicable for the general UE Demodulation and CSI performance requirements
· The Noc power level is selected to ensure that it is far enough above UE RF noise floor to focus on baseband performance verification in the noise-limited environment
· The SNR and Noc power levels shall be specified for each test. The Es power level can be simply derived based on the SNR and Noc levels (Es = SNR + Noc).
· Mode 2: Noise free conditions emulation
· Test system transmits desired signal without artificial noise. 
· The mode is applicable for the SDR requirements (and potentially for selected UE Demodulation/CSI requirements in the future)
· Es power shall be specified as a per-test parameter.
· Es power level shall be selected in a way to ensure that effective SNR is above certain threshold.
Way Forward

· Issue 1: Noc power level for FR1 Mode 1
· Background: Noc power level for FR1 is in []
· Proposal
· Use a per-band Noc power level 
· Noc is at least X dB higher than UE RF noise floor for each band
· Noc (dBm/Hz) = PNoiseRF (dBm/Hz) + X dB
· X value
· Option 1: X = [16 ]dB
· PNoiseRF  calculation is FFS and companies are encourage to bring proposals in RAN4 #91
· Issue 2: Es Level for FR1 Mode 2 (only used for Noise free test cases)
· Background: Es power level for FR1 is undefined
· Proposal
· Use per-band Es power level 
· Es is at least X dB higher than UE RF noise
· Es (dBm/Hz) = PNoiseRF (dBm/Hz) + X dB
· X value
· Option 1: X = [35] dB
· PNoiseRF  calculation is FFS and companies are encourage to bring proposals in RAN4 #91
· Issue 3: Noc for multi-band supporting in FR2 for Mode 1 
· Background: “handling of Carrier Aggregation is FFS, and the handling of multi-band relaxation is FFS.”” 
· AH agreement: For FR2 Noc setup for multi-band devices increase the Noc power level by ΣMBP defined in TS 38.101-2 Table 6.2.1.3-4.
· Proposal: Modify the FR2 Noc equations as follows for multi-band capable devices
Noc(PC_X, Band_Y) = -155 dBm/Hz + RefsensPC_X, Band_Y, 50MHz –
 RefsensPC3, n260, 50MHz + ΣMBP


In this contribution we provide further views on the remaining open issues of SNR, Es and Noc parameters setup for the NR FR1 and FR2 UE demodulation and CSI performance requirements definition.
2 Discussion

2.1 FR1 side conditions
2.1.1 Noc power level
In accordance to RAN4 #90 agreements FR1 Noc values for Mode 1 side conditions can be derived in a band-specific manner to guarantee that the baseband SNR degradation can be controlled, but further discussion on how to derive the respective power level is needed. 

The difference between the Noc level and the actual UE RF noise floor (i.e. X value) will have impact on the effective SNR observed in the UE baseband. The baseband SNR degradation as a function of the difference between the Noc level and UE RF noise levels is illustrated in Figure 1. 
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Figure 1. Baseband SNR loss vs Noc power level
The baseband requirements in TS 38.101-4 do not take into account possible baseband SNR degradation due to respective effects and, therefore, it is desirable to set the Noc levels in a way to minimize the SNR degradation. For instance, we recommend to avoid scenarios with > 0.1 dB SNR degradation, which corresponds to X = 16 dB difference between the UE noise floor and emulated artificial noise floor.

For the single carrier scenarios the RF noise for each particular band can be derived based on the agreed UE RF REFSENS requirements using the following approach:

PNoiseSC (dBm/Hz) = PREFSENS - 10*log10(BWRX) + D - SNRREFSENS
where

· PREFSENS is the 2 antenna port reference sensitivity QPSK REFSENS defined in TS 38.101-1 Table 7.3.2-1
· BWRX is the receive signal bandwidth defined in TS 38.101-1 Table 7.3.2-1. Note that for FR1 when REFSENS was derived the actual RX BW was used to derive the values took into account the spectrum utilization. For the sake of simplicity it can be assumed that 90% SU is used for all combinations.
· SNRREFSENS = -1dB
· D = 3dB (diversity gain for 2RX antennas)
In Table 2 in the Annex we provide estimates of the PNoise (dBm/Hz) based on the REFSENS requirements in TS 38.101-1 for the single carrier case. It may be observed that values are in the range from -152.5dBm/Hz to -163.5 dBm/Hz. Also, that there are small discrepancies between the values for different CBW/SCS combinations. To simplify the calculation, we suggest to consider a single value per band (e.g. derived as the max one across different CBW/SCS). In the latter case the minimum Noc level can be derived as follows:
Table 1. FR1 Minimum Noc power level

	Frequency band
	PNoise, dBm/Hz
	Minimum Noc, dBm/Hz

	n1
	-162,5
	-146,5

	n2
	-160,5
	-144,5

	n3
	-159,5
	-143,5

	n5
	-160,5
	-144,5

	n7
	-160,5
	-144,5

	n8
	-159,5
	-143,5

	n12
	-152,5
	-136,5

	n20
	-159,5
	-143,5

	n25
	-159,0
	-143,0

	n28
	-160,6
	-144,6

	n34
	-162,5
	-146,5

	n38
	-162,5
	-146,5

	n39
	-162,5
	-146,5

	n40
	-162,5
	-146,5

	n41
	-161,5
	-145,5

	n50
	-162,5
	-146,5

	n51
	-162,5
	-146,5

	n66
	-162,0
	-146,0

	n70
	-162,5
	-146,5

	n71
	-155,8
	-139,8

	n74
	-162,0
	-146,0

	n77 (3.3 to 3.8 GHz)
	-162,5
	-146,5

	n77
	-162,0
	-146,0

	n78
	-162,5
	-146,5

	n79
	-162,5
	-146,5


For the UEs which support carrier aggregation the noise RF power and Noc shall be adjusted as follows:

PNoise_CA (dBm/Hz) = PNoiseSC (dBm/Hz) + ΔRIB
Noc_CA (dBm/Hz) = Noc (dBm/Hz) + ΔRIB
where

· ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
In addition, for CA scenarios it is more convenient to assume that same Noc power level shall be applied for multiple CCs, and, hence, the maximum Noc level among all carriers can be applied for all CCs (i.e. the PNoise_CA can be derived as the maximum one).

We also note that the band specific Noc values shall characterize the minimum Noc power level used during the test. The actual Noc power level used by the TE can be higher. For instance TE can use a fixed Noc level across all tested bands as long as the level is at least X = 16dB dB higher than the UE RF noise floor. In the latter case, the Noc level can be selected based on the worst case band and will give Noc = -136.5dBm/Hz.

Proposal #1:

For FR1 Mode 1

· Noc power level is at least X = 16 dB higher than UE RF noise floor for each band
· For single carrier the minimum Noc power level is in accordance to Table 1

· For CA case: 
· The minimum Noc power level NocCA (dBm/Hz) = Noc (dBm/Hz) + ΔRIB, where ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
· The maximum Noc level among all CC applied for each CCs
2.1.2 Es power level
For FR1 Mode 2 operation the UE RF noise power level can be derived in a similar manner to Mode 1 case. Also, to avoid the impacts on the SDR testing Y = 35 dB can be chosen (i.e. Es = Pnoise + 35dB) to ensure that the SNR is not constrained by the UE noise floor.
Table 2. FR1 Minimum Es power level

	Frequency band
	PNoise, dBm/Hz
	Minimum Es, dBm/Hz

	n1
	-162,5
	-127,5

	n2
	-160,5
	-125,5

	n3
	-159,5
	-124,5

	n5
	-160,5
	-125,5

	n7
	-160,5
	-125,5

	n8
	-159,5
	-124,5

	n12
	-152,5
	-117,5

	n20
	-159,5
	-124,5

	n25
	-159,0
	-124,0

	n28
	-160,6
	-125,6

	n34
	-162,5
	-127,5

	n38
	-162,5
	-127,5

	n39
	-162,5
	-127,5

	n40
	-162,5
	-127,5

	n41
	-161,5
	-126,5

	n50
	-162,5
	-127,5

	n51
	-162,5
	-127,5

	n66
	-162,0
	-127,0

	n70
	-162,5
	-127,5

	n71
	-155,8
	-120,8

	n74
	-162,0
	-127,0

	n77 (3.3 to 3.8 GHz)
	-162,5
	-127,5

	n77
	-162,0
	-127,0

	n78
	-162,5
	-127,5

	n79
	-162,5
	-127,5


Proposal #2:

For FR1 Mode 2

· Es power level is at least Y = 35 dB higher than UE RF noise floor for each band
· For single carrier the minimum Es power level is in accordance to Table 2

· For CA case: 
· The minimum Noc power level EsCA (dBm/Hz) = Es (dBm/Hz) + ΔRIB, where ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
· The maximum Es level among all CC applied for each CCs
2.2 FR2 side conditions
2.2.1 Noc power level
In RAN4 #90 additional Noc modification for multi-band devices were introduced. Although CA demodulation requirements are not introduced in R15 timeframe, a generic methodology for Noc derivation for CA case shall be introduced as well. In particular, for the UEs which support carrier aggregation the Noc shall be adjusted as follows:

Noc_CA (dBm/Hz) = Noc_SC (dBm/Hz) + ΔRIB
where

· ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-2 and TS 38.101-3 depending on the supported CA/DC combinations (FR2 CA, FR1+FR2 CA, FR1+FR2 EN/DC).
Proposal #3:

For FR2 Mode 1 in CA case 

· The minimum Noc power level NocCA (dBm/Hz) = Noc (dBm/Hz) + ΔRIB, where ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
· The maximum Noc level among all CC applied for each CCs
2.2.2 SNR upper bound
For FR2 test the SNR achievable by the test equipment is upper bounded due to high CBW and constrained test probe TX power. In the previous meeting the discussion on how to handle the specific SNR restriction took place and the following agreements were made in the chairman notes

	For the radiated demodulation requirements for which the maximum achievable SNR in the TE chamber for certain test conditions is less than the defined SNR requirement, these test cases will not be tested.

· FFS how to capture such applicability

· Option 1: send the LS to RAN5 to inform the issue and ask them to consider addressing the issue.

· Option 2: capture the applicability in RAN4 specifications.


Additional agreements were captured in the WF [2]:
	· Issue 4: Test applicability in FR2 considering TE achievable SNR limitation

· Further clarify in TS 38.101-4 that for FR2 requirements “In case the required SNR is larger than the SNR upper bound that can be emulated by test system, the corresponding requirement can currently not be tested.”  
· Proposal
· Option 1: SNR upper bound is derived by TE vendors for each particular setup and test case -> TE declare
· Option 2: SNR upper bound is specified by RAN4 in TR 38.810


In our understanding there are 2 key questions to be clarified:
1) SNR upper bound definition

2) Whether SNR upper bound is up to TE declaration or will be specified by RAN4
SNR upper bound definition

An example of SNR upper bound calculation is provided in the Annex of TR 38.810 and in the “Spreadsheet 2 - Demod SNR range calculator.xls” file attached to the TR 38.810. The respective analysis in the TR is applicable to the Mode 1 side conditions emulation when the TE transmits both desired signal and artificial noise. For Mode 1 side conditions the provided upper bound SNR example in TR 38.810 was done for scenarios with single carrier, UE with single band support and PC3. Based on the spreadsheet analysis is may be observed that SNR depends on 

· Test method and measurement equipment characteristics

· Measurement distance

· Measurement equipment probe antenna gain 

· Measurement equipment probe TX power

· DUT characteristics (UE RF noise power level)

· Test channel bandwidth
In general, the upper bound SNR at the baseband can be expressed as follows:
SNR = Ps,max / Pnoise
Ps,max = Es,max * BW

Pnoise = Noc * BW + Nthermal,RF * BW
Ptotal,max = Ps,max + Noc * BW
Es,max = (Ptotal,max - Noc * BW) / BW

SNRMax = (Ptotal,max - Noc * BW) / ((Noc + Nthermal,RF) * BW)
where,

· Pnoise: Total artificial noise power level for the particular scenario 
· Noc: Artificial noise power spectral density (mW/Hz) which is derived based on the procedure described in TR 38.810 and TS 38.101-4 (i.e. test specific parameter)
· Nthermal,RF: UE RF noise power spectrum density for the particular scenario
· BW: Signal transmission bandwidth, Hz (i.e. test specific parameter)
· Ps,max: maximum power level of the desired RX signal at the reference point

· Es,max: The maximum power spectrum density of the desired signal

· Ptotal,max: maximum power level of the total RX signal at the reference point including noise and desired signal components. Depends on Measurement distance, measurement equipment probe antenna gain, measurement equipment probe TX power. Note that it does not depend on the particular test parameters or DUT parameters 
Note: In the above, all symbols are represented as linear (non-dB) values.

For the case of Mode 2 side conditions emulation the upper bound SNR is not defined, but may be also needed as a part of the discussed FR2 SDR test methodology. In general, the upper bound SNR can be expressed as follows:

SNRMax = Ps,max / Pnoise

Pnoise = Nthermal,RF * BW

Ps,max = Es,max * BW

Ptotal,max = Ps,max 

SNRMax = Ptotal,max / (Nthermal,RF * BW)
where,

· Pnoise: UE RF noise power level.

· Nthermal,RF: UE RF noise power spectrum density for the particular scenario which can be derived similar to the Noc power level for Mode 1 except the fact that 6 dB offset shall not be added.

· Ps,max: maximum power level of the desired RX signal at the reference point

· Es,max: The maximum power spectrum density of the desired signal

· BW: Signal transmission bandwidth, Hz (i.e. test specific parameter)

· Ptotal,max: maximum power level of the desired RX signal at the reference point

Note: In the above, all symbols are represented as linear (non-dB) values.
Whether SNR upper bound is up to TE declaration or will be specified

As mentioned above the SNR upper bound depends on multiple factors including the TE implementation, test method, test BW and DUT RF characteristics. In case the SNR upper bound values will be explicitly captured in RAN4 specs, then the worst case assumptions on the TE implementation will be used and it is not expected that TE will be able to test larger SNR values. In addition, the respective SNR values may no longer be extended in the future. Therefore, the following approach is suggested:
· RAN4 specification includes the minimum Noc power level for FR2 tests, which characterizes the UE RF noise power level.
· Methodology for SNR upper bound calculation is added to the TS 38.101-4. SNR upper bound for FR2 Mode 1 and Mode 2 is up to TE declaration based on TE characteristics.
Proposal #4:

FR2 SNR upper bound 

· Methodology for SNR upper bound calculation is added to the TS 38.101-4. 
· SNR upper bound for FR2 Mode 1 and Mode 2 is up to TE declaration based on TE characteristics.

3 Conclusion

In this contribution we provide views on the Noc, Es and SNR setup for NR FR1 and FR2 UE demodulation and CSI reporting performance requirements. In summary, we make the following proposals.
Proposal #1:

For FR1 Mode 1

· Noc power level is at least X = 16 dB higher than UE RF noise floor for each band
· For single carrier the minimum Noc power level is in accordance to Table 1

· For CA case: 
· The minimum Noc power level NocCA (dBm/Hz) = Noc (dBm/Hz) + ΔRIB, where ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
· The maximum Noc level among all CC applied for each CCs
Proposal #2:

For FR1 Mode 2

· Es power level is at least Y = 35 dB higher than UE RF noise floor for each band
· For single carrier the minimum Es power level is in accordance to Table 2

· For CA case: 
· The minimum Noc power level EsCA (dBm/Hz) = Es (dBm/Hz) + ΔRIB, where ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
· The maximum Es level among all CC applied for each CCs
Proposal #3:

For FR2 Mode 1 in CA case 

· The minimum Noc power level NocCA (dBm/Hz) = Noc (dBm/Hz) + ΔRIB, where ΔRIB is the REFSENS relaxation factor (ΔRIB,c or ΔRIBNC) defined in TS 38.101-1 and TS 38.101-3 depending on the supported CA/DC combinations
· The maximum Noc level among all CC applied for each CCs
Proposal #4:

FR2 SNR upper bound 

· Methodology for SNR upper bound calculation is added to the TS 38.101-4. 
· SNR upper bound for FR2 Mode 1 and Mode 2 is up to TE declaration based on TE characteristics.
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Annex – FR1 noise power level
Table 2. FR1 single carrier RF noise power, dBm/Hz
	Operating Band
	SCS kHz
	5
	10
	15
	20
	25
	30
	40
	50
	60
	80
	90
	100

	
	
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz
	MHz

	n1
	15
	-162,53
	-163,51
	-163,53
	-163,61
	
	
	
	
	
	
	
	

	
	30
	
	-163,47
	-163,46
	-163,64
	
	
	
	
	
	
	
	

	
	60
	
	-163,49
	-163,53
	-163,58
	
	
	
	
	
	
	
	

	n2
	15
	-160,53
	-161,51
	-161,53
	-161,61
	
	
	
	
	
	
	
	

	
	30
	
	-161,47
	-161,46
	-161,64
	
	
	
	
	
	
	
	

	
	60
	
	-161,49
	-161,53
	-161,58
	
	
	
	
	
	
	
	

	n3
	15
	-159,53
	-160,51
	-160,53
	-160,61
	-160,49
	-160,49
	
	
	
	
	
	

	
	30
	
	-160,47
	-160,46
	-160,64
	-160,49
	-160,48
	
	
	
	
	
	

	
	60
	
	-160,49
	-160,53
	-160,58
	-160,49
	-160,47
	
	
	
	
	
	

	n5
	15
	-160,53
	-161,51
	-161,53
	-160,61
	
	
	
	
	
	
	
	

	
	30
	
	-161,47
	-161,46
	-160,64
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n71
	15
	-160,53
	-161,51
	-161,53
	-161,61
	
	
	
	
	
	
	
	

	
	30
	
	-161,47
	-161,46
	-161,64
	
	
	
	
	
	
	
	

	
	60
	
	-161,49
	-161,53
	-161,58
	
	
	
	
	
	
	
	

	n8
	15
	-159,53
	-160,51
	-160,53
	-159,81
	
	
	
	
	
	
	
	

	
	30
	
	-160,47
	-160,46
	-159,84
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n12
	15
	-159,53
	-160,51
	-152,53
	
	
	
	
	
	
	
	
	

	
	30
	
	-160,47
	-152,46
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	-159,53
	-160,51
	-159,53
	-159,61
	
	
	
	
	
	
	
	

	
	30
	
	-160,47
	-159,46
	-159,64
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n25
	15
	-159,03
	-160,01
	-160,03
	-160,11
	
	
	
	
	
	
	
	

	
	30
	
	-159,97
	-159,96
	-160,14
	
	
	
	
	
	
	
	

	
	60
	
	-159,99
	-160,03
	-160,08
	
	
	
	
	
	
	
	

	n28
	15
	-161,03
	-162,21
	-162,03
	-160,61
	
	
	
	
	
	
	
	

	
	30
	
	-161,97
	-161,96
	-160,64
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n34
	15
	-162,53
	-163,51
	-163,53
	
	
	
	
	
	
	
	
	

	
	30
	
	-163,47
	-163,46
	
	
	
	
	
	
	
	
	

	
	60
	
	-163,49
	-163,53
	
	
	
	
	
	
	
	
	

	n381
	15
	-162,53
	-163,51
	-163,53
	-163,61
	
	
	
	
	
	
	
	

	
	30
	
	-163,47
	-163,46
	-163,64
	
	
	
	
	
	
	
	

	
	60
	
	-163,49
	-163,53
	-163,58
	
	
	
	
	
	
	
	

	n39
	15
	-162,53
	-163,51
	-163,53
	-163,61
	-163,49
	-163,49
	-163,50
	
	
	
	
	

	
	30
	
	-163,47
	-163,46
	-163,64
	-163,49
	-163,48
	-163,52
	
	
	
	
	

	
	60
	
	-163,49
	-163,53
	-163,58
	-163,49
	-163,47
	-163,55
	
	
	
	
	

	n40
	15
	-162,53
	-163,51
	-163,53
	-163,61
	-163,49
	-163,49
	-163,50
	-163,47
	
	
	
	

	
	30
	
	-163,47
	-163,46
	-163,64
	-163,49
	-163,48
	-163,52
	-163,50
	-163,56
	-163,53
	
	

	
	60
	
	-163,49
	-163,53
	-163,58
	-163,49
	-163,47
	-163,55
	-163,50
	-163,65
	-163,47
	
	

	n411
	15
	
	-161,51
	-161,53
	-161,61
	
	
	-161,50
	-161,47
	
	
	
	

	
	30
	
	-161,47
	-161,46
	-161,64
	
	
	-161,52
	-161,50
	-161,56
	-161,53
	-161,55
	-161,62

	
	60
	
	-161,49
	-161,53
	-161,58
	
	
	-161,55
	-161,50
	-161,65
	-161,47
	-161,50
	-161,58

	n50
	15
	-162,53
	-163,51
	-163,53
	-163,61
	
	
	-163,50
	-163,47
	
	
	
	

	
	30
	
	-163,47
	-163,46
	-163,64
	
	
	-163,52
	-163,50
	-163,56
	-163,53
	
	

	
	60
	
	-163,49
	-163,53
	-163,58
	
	
	-163,55
	-163,50
	-163,65
	-163,47
	
	

	n51
	15
	-162,53
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	-162,03
	-163,01
	-163,03
	-163,11
	
	
	
	
	
	
	
	

	
	30
	
	-162,97
	-162,96
	-163,14
	
	
	
	
	
	
	
	

	
	60
	
	-162,99
	-163,03
	-163,08
	
	
	
	
	
	
	
	

	n70
	15
	-162,53
	-163,51
	-163,53
	-163,61
	-163,49
	
	
	
	
	
	
	

	
	30
	
	-163,47
	-163,46
	-163,64
	-163,49
	
	
	
	
	
	
	

	
	60
	
	-163,49
	-163,53
	-163,58
	-163,49
	
	
	
	
	
	
	

	n71
	15
	-159,73
	-160,71
	-160,13
	-155,81
	
	
	
	
	
	
	
	

	
	30
	
	-160,67
	-160,26
	-157,04
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	-162,03
	-163,01
	-163,03
	-163,11
	
	
	
	
	
	
	
	

	
	30
	
	-162,97
	-162,96
	-163,14
	
	
	
	
	
	
	
	

	
	60
	
	-162,99
	-163,03
	-163,08
	
	
	
	
	
	
	
	

	n77 (3.3 to 3.8 GHz)1
	15
	
	-162,51
	-162,53
	-162,51
	
	
	-162,50
	-162,47
	
	
	
	

	
	30
	
	-162,47
	-162,46
	-162,54
	
	
	-162,52
	-162,50
	-162,56
	-162,53
	-162,55
	-162,52

	
	60
	
	-162,49
	-162,53
	-162,48
	
	
	-162,55
	-162,50
	-162,55
	-162,57
	-162,60
	-162,58

	n77 1
	15
	
	-162,01
	-162,03
	-162,01
	
	
	-162,00
	-161,97
	
	
	
	

	
	30
	
	-161,97
	-161,96
	-162,04
	
	
	-162,02
	-162,00
	-162,06
	-162,03
	-162,05
	-162,02

	
	60
	
	-161,99
	-162,03
	-161,98
	
	
	-162,05
	-162,00
	-162,05
	-162,07
	-162,10
	-162,08

	n781
	15
	
	-162,51
	-162,53
	-162,51
	
	
	-162,50
	-162,47
	
	
	
	

	
	30
	
	-162,47
	-162,46
	-162,54
	
	
	-162,52
	-162,50
	-162,56
	-162,53
	-162,55
	-162,52

	
	60
	
	-162,49
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