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1 Introduction

In the previous RAN4 meeting multiple agreements NR SDR requirements were reached [1]. In this paper we provide our view on remaining aspect of NR SDR requirements.
2 Discussion
2.1 General simulation assumptions

Number of HARQ processes for FR2
In the previous RAN4 meeting the following agreement was reached:

	· Number of HARQ process is
· 4 for FDD and 8 TDD


For FR2 SDR requirements DDSU TDD pattern is used for scenarios with 60 kHz and DDDSU TDD pattern is used for scenarios with 120 kHz. Using 8 HARQ processes for DDDSU pattern guarantees that a retransmission of a signal from full DL slots will be always scheduled in full DL slot and not Special slot. However, using of 8 HARQ processes for DDSU pattern does not allow to have similar scheduling procedure like for DDDSU pattern. Therefore, we suggest to configure maximum number of HARQ process for DDSU pattern equal to 10 (i.e. similar to Normal PDSCH assumptions).
Proposal #1:
Configure maximum number of HARQ process equal to 10 for FR2 scenarios with 60 kHz SCS.
2.2 NR SDR requirements for FR2 SA
In the previous RAN4 meeting the following agreement was captured in WF [1] related to FR2 requirements methodology:

	· Previous agreements
· Adopt the following procedure for FR2 SDR test cases: (baseline)
1. Use general procedure to select CA bandwidth for testing 
2. Derive 
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 for each CC based on UE capability by the previous slide (j  is  CC index)
3. Identify testable SNR value for particular test configuration based on test equipment characteristics 
4. Use “SNR to MCS+Rank” table to find 
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 for each CC (Detail of “SNR to MCS+Rank” table is FFS)
5. Conduct SDR test with 
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· Other options not excluded
· Current options:
· Option 1: Keep the exiting procedure (Baseline)
· Option 2: New procedure proposed in R4-1900048 (Next slide)
· Proposal:
· Further evaluation and comparison among these two options in next RAN4 meeting,  if no difference for test channel bandwidth combinations among Op1 and Op2 ; then using option1 


Difference between Option 1 and Option 2 is how to select CBW combination for SDR testing. For Option 1, CBW combination is selected based on theoretical data rate equation [4]. For Option 2, CBW combination is selected based on practical data rate calculation taking into account SNR limitation from TE system.
For SDR tests the TE does not make the transmission of the artificial noise power level. Therefore, the SNR definition is different from the conventional noise-limited tests and can be expressed as follows:
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where 
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: power level of the desired RX signal at the reference point
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: UE RF noise power spectrum density for the particular scenario

[image: image10.wmf]TE

S

E

: power level of the desired signal at output of test equipment


[image: image11.wmf]_

TEMAX

P

: maximum power level of signal generated by test equipment (see Table 2)
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: power difference of signal at the output of test equipment and signal at the reference point. This parameter takes into account multiple test factors (i.e. free space path loss, probe antenna gain etc.) (see Table 2 for IFF method)
The achievable maximum SNR level is higher than the one achievable for the test cases with artificial noise transmission by ~ 6dB. 

In Table 1 we provide estimation of maximum achievable SNR for TE system with IFF method for PC3 based on parameters provided in “Spreadsheet 2 - Demod SNR range calculator.xls” file attached to the TR 38.810 [5] and listed in Table 2. Also, we provide indexes of practical MCS under assumption of Rank 2 transmission based on simulation results from [7]. We assume that all TE parameters are same for different bands.
Table 1. TE SNR and MCSpract estimation for IFF method.

	Band
	
	Aggregated channel bandwidth, [MHz]

	
	
	50
	100
	200
	400
	500
	600
	700
	800
	1000
	1200

	n257, 258, 261
	TE SNR, [dB]
	32.0
	29.1
	26.1
	23.1
	22.1
	21.3
	20.6
	20.0
	18.6
	17.8

	
	MCSpract
	27
	27
	27
	26
	25
	24
	24
	24
	22
	21

	n260
	TE SNR, [dB]
	29.4
	26.5
	23.5
	20.5
	19.5
	18.7
	18.0
	17.4
	16.0
	15.2

	
	MCSpract
	27
	27
	26
	24
	23
	23
	22
	21
	20
	19


Note: The estimation of TE SNR for all aggregated channel bandwidth are provided in the attached Excel spreadsheet:
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Table 2. TE parameters for IFF method

	Parameter
	Value

	Free space path loss, dB
	-62

	Probe Antenna gain, dB
	12.0

	Test system DL setting uncertainty, +/-dB
	6.49

	Beam peak search procedure/meas error
	-0.5

	Cable loss, dB
	-8.0

	Backoff from P1dB
	-13
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	-77.99

	TE Power amplifier 1dB compression (
[image: image15.wmf]_

TEMAX

P

), dBm
	23


In Table 3 we provide values for practical and theoretical data rate for several selected NR FR2 CA combinations. Practical TBS and data rate are calculated taking into account TE SNR limitation for considered bands and CBW combinations.
Table 3. Data rate estimation for IFF method.

	NR CA configuration
	TE SNR, [dB]
	CBW per CC, [MHz]
	Practical TBS per CC, [bits]
	Practical data rate, Mb/s
	Theoretical data rate, Mb/s

	
	
	CC1
	CC2
	CC3
	CC4
	CC1
	CC2
	CC3
	CC4
	
	

	CA_n257D
	25.1
	50
	200
	
	
	96264
	385272
	
	
	19261
	20201

	
	24.3
	100
	200
	
	
	192624
	385272
	
	
	23115
	24241

	
	23.1
	200
	200
	
	
	368872
	368872
	
	
	29509
	32322

	CA_n257E
	22.5
	50
	200
	200
	
	92200
	368872
	368872
	
	33197
	36362

	
	22.1
	100
	200
	200
	
	176208
	352440
	352440
	
	35243
	40403

	
	21.3
	200
	200
	200
	
	327888
	327888
	327888
	
	39346
	48483

	CA_n257F
	20.9
	50
	200
	200
	200
	81976
	327888
	327888
	327888
	42625
	52524

	
	20.6
	100
	200
	200
	200
	163976
	327888
	327888
	327888
	45905
	56564

	
	20.0
	200
	200
	200
	200
	327888
	327888
	327888
	327888
	52462
	64645

	CA_n260C
	16.7
	50
	400
	400
	
	31752
	262376
	262376
	
	44520
	68563

	
	16.4
	100
	400
	400
	
	60456
	241720
	241720
	
	43511
	72725

	
	16.0
	200
	400
	400
	
	120936
	241720
	241720
	
	48350
	80806

	
	15.2
	400
	400
	400
	
	221376
	221376
	221376
	
	53130
	96967

	CA_n260F
	18.3
	50
	200
	200
	200
	34816
	143400
	143400
	143400
	37201
	52524

	
	18.0
	100
	200
	200
	200
	71688
	143400
	143400
	143400
	40151
	56564

	
	17.4
	200
	200
	200
	200
	131176
	131176
	131176
	131176
	41976
	64645

	CA_n261B
	22.5
	50
	400
	
	
	45096
	368872
	
	
	33117
	36240

	
	22.1
	100
	400
	
	
	88064
	352440
	
	
	35240
	40403

	
	21.3
	200
	400
	
	
	163976
	327888
	
	
	39349
	48483

	
	20.0
	400
	400
	
	
	327888
	327888
	
	
	52462
	64645

	CA_n261C
	19.3
	50
	400
	400
	
	36896
	303240
	303240
	
	51470
	68563


Observations:

· Within one NR CA configuration, the channel bandwidth combination with the highest theoretical data rate value coincides with channel bandwidth combination with the highest practical data rate

· For band 261, practical data rate for aggregated channel bandwidth 800 MHz (the highest for class B) is higher than practical data rate for aggregated channel bandwidth 850 MHz (the highest for class C)
· Practical data rate for aggregated CBW 650 MHz in band n257 is higher than practical data rate for aggregated CBW 800 MHz in band n260

If UE supports single band operation then for most of existing CA configurations calculation of practical and theoretical data rates give the same CBW combination for testing. However, if UE supports multi band operation and list of supported bands includes bands with different REFSENS values then we cannot guarantee that channel bandwidth combination with the highest theoretical date rate has the highest practical data rate. Therefore, we suggest to use SDR methodology described in Option 2 for requirements definition.
Proposal #2:
Use Option 2 methodology (i.e. CBW combination selection based on practical data rate calculation) to define FR2 SDR requirements.
2.3 NR SDR requirements for EN-DC
In the RAN4 #89 meeting the following agreements on EN-DC requirements were reached [3]: 

	· Issue 1: Handling of simultaneous Tx/Rx for EN-DC 

· Proposal: EN-DC test parameters

· Transmissions on the LTE and NR carriers are synchronous (i.e. aligned on subframe boundaries)

· TDD-TDD EN-DC LTE configuration

· Use LTE TDD DL-UL configuration 2

· LTE frame is shifted by 2 SF’s to the right with respect to the start of NR frame 

· Issue 2: Handing of FR1 EN-DC test cases of NR TDD DL-UL configurations not aligned with LTE 

· Proposal: FR1 EN-DC test cases with  NR TDD DL-UL configurations not aligned with LTE  can be tested on the corresponding EN-DC BCs where UE supports simultaneous Tx/Rx

· Issue 3-1 : EN-DC including FR2 carrier requirements  (both SDR and normal test cases)

· Proposal: 

· Normal demodulation requirements: 

· No requirements for FR1 NR/LTE carriers for Rel-15 EN-DC test cases including FR2 carrier.

· SDR requirements: 

· Define requirements for FR1 NR/LTE carriers of Rel-15 EN-DC SDR test cases which including FR2 carrier. 

· Only FR2 performance is tested in Rel-15. 


At current stage we have the following list of possible EN-DC requirements

1) EN-DC within FR1
2) EN-DC including FR2 NR carrier
3) EN-DC including FR1 and FR2 NR carriers
2.3.1 NR SDR requirements for EN-DC within FR1
For MR-DC scenarios RAN2 have defined separate equation to calculate Date rate for EUTRA carriers [4]:

	For EUTRA in case of MR-DC, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.

Data rate (in Mbps) = [image: image17.wmf]3
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wherein

J is the number of aggregated EUTRA component carriers in MR-DC band combination
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is the total maximum number of DL-SCH transport block bits received within a 1ms TTI for j-th CC, as derived from TS36.213 [22] based on the UE supported maximum MIMO layers for the j-th carrier, and based on the modulation order and number of PRBs based on the bandwidth of the j-th carrier.


From this equation, we can observe that EUTRA data rate takes into account only UE capabilities on maximum number of MIMO layers and maximum modulation order and does not take into account UE LTE category. Such methodology provides rather flexible and unified approach for SDR testing in MR-DC scenarios:

· Step 1: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest data rate [TS 38.306 [14, Section 4.1.2]].
· Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
· Step 2: For each NR CC in EN-DC bandwidth combination, use MCSs from FR1 SDR requirements depending on EN-DC scenario. For each EUTRA CC in EN-DC bandwidth combination, use FRCs which are defined based on LTE SDR FRCs [TS 36.101, Sections 8.7]. 

FDD EUTRA FRCs can be fully reused from TS 36.101 [6]. TDD EUTRA FRCs should be modified, because it was agreed to use LTE TDD DL-UL configuration 2 for EN-DC requirements. 
Proposal #3:
Use the following SDR methodology for EN-DC scenarios within FR1:

· Step 1: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest data rate [TS 38.306 [14, Section 4.1.2]].

· Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].

· Step 2: For each NR CC in EN-DC bandwidth combination, use MCSs from FR1 SA SDR requirements depending on EN-DC scenario. For each EUTRA CC in EN-DC bandwidth combination, use FRCs which are defined based on LTE SDR FRCs [TS 36.101, Sections 8.7]. 
2.3.2 NR SDR requirements for EN-DC including FR2 NR carrier
At current stage we have two options for SA FR2 SDR requirements. Therefore, we also can have two options for NR SDR requirements for EN-DC including FR2 NR carrier.

If we assume that Option 1 is used for SA FR2 requirements (i.e. CBW combination is selected based on theoretical data rate equation [4]) then for EN-DC scenarios including FR2 NR carrier we have the similar methodology as for EN-DC scenarios within FR1. The only difference is that for Step 2 we should use MCSs calculated based on FR2 SA methodology (i.e. taking into account TE SNR limitation).
If we assume that Option 2 is used for SA FR2 requirements (i.e. CBW combination is selected based on practical data rate calculation) then we have the following methodology for EN-DC scenarios including FR2 NR carrier:

· Step 1: Calculate data rate (DataRateFR2) for FR2 CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
· Step 1-1: Select MCSupperbound which allows to achieve the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
· Step 1-2: Identify testable SNR value for particular test configuration based on test equipment characteristics 
· Step 1-3: Use “SNR to MCS+Rank” table to find MCSpractical for each FR2 CC in EN-DC bandwidth combination
· Step 1-4: Calculate data rate using the MCS = min(MCSupperbound, MCSpractical) for each FR2 CC in EN-DC bandwidth combination
· Step 2: Calculate data rate (DataRateEUTRA) for EUTRA CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities using equation from [TS 38.306 [14, Section 4.1.2]]
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].
· Step 3: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest total data rate (DataRateEUTRA+ DataRateFR2)

· Step 4: For each NR FR2 CC in EN-DC bandwidth combination, use MCSs from Step 1-4 for selected EN-DC bandwidth combination. 
For Step 4, we propose to configure transmission parameters only for FR2 CCs and no signal on EUTRA CCs based agreement in [4].
In Figure 1 we provide illustration of Option 2 SDR methodology for EN-DC including FR2 NR carrier.
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	Figure 1. SDR methodology for EN-DC including FR2 NR carrier.


Similar to our proposal for SA SDR requirements, we propose to use Option 2 for SDR requirements for for EN-DC scenarios including FR2 NR carrier.

Proposal #4:
Adopt the following SDR methodology for EN-DC scenarios including FR2 NR carrier:

· Step 1: Calculate data rate (DataRateFR2) for FR2 CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
· Step 1-1: Select MCSupperbound which allows to achieve the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
· Step 1-2: Identify testable SNR value for particular test configuration based on test equipment characteristics 
· Step 1-3: Use “SNR to MCS+Rank” table to find MCSpractical for each FR2 CC in EN-DC bandwidth combination
· Step 1-4: Calculate data rate using the MCS = min(MCSupperbound, MCSpractical) for each FR2 CC in EN-DC bandwidth combination
· Step 2: Calculate data rate (DataRateEUTRA) for EUTRA CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities using equation from [TS 38.306 [14, Section 4.1.2]]

· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].

· Step 3: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest total data rate (DataRateEUTRA+ DataRateFR2)

· Step 4: For each NR FR2 CC in EN-DC bandwidth combination, use MCSs from Step 1-4 for selected EN-DC bandwidth combination. 

2.3.3 NR SDR requirements for EN-DC including FR1 and FR2 NR carriers
Methodology for NR SDR requirements for EN-DC scenarios including FR1 and FR2 NR carriers is rather similar to methodology for EN-DC scenarios including FR1 NR carrier. In addition, we just need to take into account data rate on FR1 NR CCs.
For EN-DC scenario including FR1 and FR2 NR carriers we also propose to use EN-DC bandwidth combination selection taking into account SNR limitation on FR2 BR CCs (Option 2 from FR2 SA requirements).
Proposal #5:
Adopt the following SDR methodology for EN-DC scenarios including FR1 and FR2 NR carriers:

· Step 1: Calculate data rate (DataRateFR2) for FR2 CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
· Step 1-1: Select MCSupperbound which allows to achieve the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
· Step 1-2: Identify testable SNR value for particular test configuration based on test equipment characteristics
· Step 1-3: Use “SNR to MCS+Rank” table to find MCSpractical for each FR2 CC in EN-DC bandwidth combination
· Step 1-4: Calculate data rate using the MCS = min(MCSupperbound, MCSpractical) for each FR2 CC in EN-DC bandwidth combination
· Step 2: Calculate data rate (DataRateFR1 + DataRateEUTRA) for FR1 NR and EUTRA CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities using equation from [TS 38.306 [14, Section 4.1.2]]

· Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].

· Step 3: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest total data rate (DataRateFR1 + DataRateEUTRA+ DataRateFR2).
· Step 4: For each NR FR2 CC in EN-DC bandwidth combination, use MCSs from Step 1-4 for selected EN-DC bandwidth combination.
3 Conclusion

In this paper we provided our view on methodology for NR SDR testing. In summary we make the following proposals:
Proposal #1:
Configure maximum number of HARQ process equal to 10 for scenarios with 60 kHz SCS.
Proposal #2:
Use Option 2 methodology (i.e. CBW combination selection based on practical data rate calculation) to define FR2 SDR requirements.
Proposal #3:
Use the following SDR methodology for EN-DC scenarios within FR1:
· Step 1: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest data rate [TS 38.306 [14, Section 4.1.2]].

· Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].

· Step 2: For each NR CC in EN-DC bandwidth combination, use MCSs from FR1 SA SDR requirements depending on EN-DC scenario. For each EUTRA CC in EN-DC bandwidth combination, use FRCs which are defined based on LTE SDR FRCs [TS 36.101, Sections 8.7]. 

Proposal #4:
Adopt the following SDR methodology for EN-DC scenarios including FR2 NR carrier:

· Step 1: Calculate data rate (DataRateFR2) for FR2 CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
· Step 1-1: Select MCSupperbound which allows to achieve the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
· Step 1-2: Identify testable SNR value for particular test configuration based on test equipment characteristics 
· Step 1-3: Use “SNR to MCS+Rank” table to find MCSpractical for each FR2 CC in EN-DC bandwidth combination
· Step 1-4: Calculate data rate using the MCS = min(MCSupperbound, MCSpractical) for each FR2 CC in EN-DC bandwidth combination
· Step 2: Calculate data rate (DataRateEUTRA) for EUTRA CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities using equation from [TS 38.306 [14, Section 4.1.2]]

· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].

· Step 3: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest total data rate (DataRateEUTRA+ DataRateFR2)

· Step 4: For each NR FR2 CC in EN-DC bandwidth combination, use MCSs from Step 1-4 for selected EN-DC bandwidth combination. 

Proposal #5:
Adopt the following SDR methodology for EN-DC scenarios including FR1 and FR2 NR carriers:

· Step 1: Calculate data rate (DataRateFR2) for FR2 CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities:
· Step 1-1: Select MCSupperbound which allows to achieve the largest data rate [TS 38.306 [14, Section 4.1.2]] based on UE capabilities. 
· Step 1-2: Identify testable SNR value for particular test configuration based on test equipment characteristics
· Step 1-3: Use “SNR to MCS+Rank” table to find MCSpractical for each FR2 CC in EN-DC bandwidth combination
· Step 1-4: Calculate data rate using the MCS = min(MCSupperbound, MCSpractical) for each FR2 CC in EN-DC bandwidth combination
· Step 2: Calculate data rate (DataRateFR1 + DataRateEUTRA) for FR1 NR and EUTRA CCs for all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities using equation from [TS 38.306 [14, Section 4.1.2]]

· Set of per NR CC UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers, modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].
· Set of per EUTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and modulation format [TS 38.306 [14, Section 4.1.2]].

· Step 3: Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component carrier (CC) UE capabilities among all supported UE capabilities that provides the largest total data rate (DataRateFR1 + DataRateEUTRA+ DataRateFR2).
· Step 4: For each NR FR2 CC in EN-DC bandwidth combination, use MCSs from Step 1-4 for selected EN-DC bandwidth combination.
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								nRB per CBW/SCS														TE parameters																REFSENS

										50		100		200		400						Free space path loss, dB										-62.0								50		100		200		400				CA relaxation				0.5

								60		66		132		264		N.A						Probe Antenna gain, dB										12.0						n257		-88.3		-85.3		-82.3		-79.3

								120		32		66		132		264						Test system DL setting uncertainty, +/-dB 										6.5						n258		-88.3		-85.3		-82.3		-79.3

																						Beam peak search procedure/meas error										-0.5						n260		-85.7		-82.7		-79.7		-76.7

																						Cable loss, dB										-8.0						n261		-88.3		-85.3		-82.3		-79.3

																						Backoff from P1dB										-13.0

																						Delata_TE										-78.0

																						Max output power										23.0



		Agregated channel bandwidth						50		100		200		400		450		500		600		800		850		900		1000		1200		250		300		400		450		500		600		650		700		800		150		200		250		300		350		400		450		500		550		600		650		700		750		800		200		150		300		250		200

		CBW combinations						50		100		200		400		50+400		100+400		200+400		400+400		50+2x400		100+2x400		200+2x400		3x400		50+200		100+200		200+200		50+2x200		100+2x200		3x200		50+3x200		100+3x200		4x200		50+100		2x100		50+2x100		3x100		50+3x100		4x100		50+4x100		5x100		50+5x100		6x100		50+6x100		7x100		50+7x100		8x100		2x50+100		3x50		2x50+2x100		3x50+100		4x50

		RX CBW				60		47520		95040		190080																				237600		285120		380160		427680		475200		570240		617760		665280		760320		142560		190080		237600		285120		332640		380160		427680		475200		522720		570240		617760		665280		712800		760320		190080		142560		285120		237600		190080

						120		46080		95040		190080		380160		426240		475200		570240		760320		806400		855360		950400		1140480		236160		285120		380160		426240		475200		570240		616320		665280		760320		141120		190080		236160		285120		331200		380160		426240		475200		521280		570240		616320		665280		711360		760320		187200		138240		282240		233280		184320

		N_termal		n257, n258, n261		60		-164.1		-164.1		-164.1																				-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1

						120		-163.9		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-163.6		-163.6		-163.6		-163.6		-164.0		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.0		-164.1		-164.0		-164.1		-164.0		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.0		-163.9		-164.0		-164.0		-163.9

				n260		60		-161.5		-161.5		-161.5																				-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5

						120		-161.3		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.0		-161.0		-161.0		-161.0		-161.4		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.4		-161.5		-161.4		-161.5		-161.4		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.4		-161.3		-161.4		-161.4		-161.3

		Noc		n257, n258, n261		60		-158.0		-158.0		-158.0																				-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0

						120		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-157.5		-157.5		-157.5		-157.5		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0		-158.0

				n260		60		-155.5		-155.5		-155.5																				-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5

						120		-155.0		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.0		-155.0		-155.0		-155.0		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.5		-155.0		-155.5		-155.5		-155.0

		Ntotal		n257, n258, n261		60		-157.0		-157.0		-157.0																				-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0

						120		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-156.5		-156.5		-156.5		-156.5		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0		-157.0

				n260		60		-154.5		-154.5		-154.5																				-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5

						120		-154.1		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.0		-154.0		-154.0		-154.0		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.5		-154.1		-154.5		-154.5		-154.1

		SNRmax		n257, n258, n261		60		25.1		22.0		19.0																				18.0		17.2		15.9		15.4		15.0		14.1		13.8		13.4		12.8		20.3		19.0		18.0		17.2		16.5		15.9		15.4		15.0		14.5		14.1		13.8		13.4		13.1		12.8		19.0		20.3		17.2		18.0		19.0

						120		25.0		22.0		19.0		15.9		15.4		15.0		14.1		12.8		12.0		11.8		11.3		10.5		18.0		17.2		15.9		15.4		15.0		14.1		13.8		13.4		12.8		20.2		19.0		18.0		17.2		16.5		15.9		15.4		15.0		14.5		14.1		13.8		13.4		13.1		12.8		19.0		20.2		17.2		18.0		19.0

				n260		60		22.5		19.5		16.4																				15.5		14.6		13.4		12.8		12.3		11.5		11.1		10.8		10.2		17.7		16.4		15.5		14.6		14.0		13.4		12.8		12.3		11.9		11.5		11.1		10.8		10.5		10.2		16.4		17.7		14.6		15.5		16.4

						120		22.1		19.5		16.4		13.4		12.8		12.3		11.5		10.2		9.4		9.1		8.6		7.7		15.4		14.6		13.4		12.8		12.3		11.5		11.1		10.8		10.2		17.7		16.4		15.4		14.6		13.9		13.4		12.8		12.3		11.9		11.5		11.1		10.8		10.5		10.2		16.4		17.3		14.6		15.4		16.0





SDR tests



								nRB per CBW/SCS														TE parameters																REFSENS

										50		100		200		400						Free space path loss, dB										-62.0								50		100		200		400				CA relaxation				0.5

								60		66		132		264		N.A						Probe Antenna gain, dB										12.0						n257		-88.3		-85.3		-82.3		-79.3

								120		32		66		132		264						Test system DL setting uncertainty, +/-dB 										6.5						n258		-88.3		-85.3		-82.3		-79.3

																						Beam peak search procedure/meas error										-0.5						n260		-85.7		-82.7		-79.7		-76.7

																						Cable loss, dB										-8.0						n261		-88.3		-85.3		-82.3		-79.3

																						Backoff from P1dB										-13.0

																						Delata_TE										-78.0

																						Max output power										23.0



		Agregated channel bandwidth						50		100		200		400		450		500		600		800		850		900		1000		1200		250		300		400		450		500		600		650		700		800		150		200		250		300		350		400		450		500		550		600		650		700		750		800		200		150		300		250		200

		CBW combinations						50		100		200		400		50+400		100+400		200+400		400+400		50+2x400		100+2x400		200+2x400		3x400		50+200		100+200		200+200		50+2x200		100+2x200		3x200		50+3x200		100+3x200		4x200		50+100		2x100		50+2x100		3x100		50+3x100		4x100		50+4x100		5x100		50+5x100		6x100		50+6x100		7x100		50+7x100		8x100		2x50+100		3x50		2x50+2x100		3x50+100		4x50

		RX CBW				60		47520		95040		190080																				237600		285120		380160		427680		475200		570240		617760		665280		760320		142560		190080		237600		285120		332640		380160		427680		475200		522720		570240		617760		665280		712800		760320		190080		142560		285120		237600		190080

						120		46080		95040		190080		380160		426240		475200		570240		760320		806400		855360		950400		1140480		236160		285120		380160		426240		475200		570240		616320		665280		760320		141120		190080		236160		285120		331200		380160		426240		475200		521280		570240		616320		665280		711360		760320		187200		138240		282240		233280		184320

		N_termal		n257, n258, n261		60		-164.1		-164.1		-164.1																				-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1

						120		-163.9		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-163.6		-163.6		-163.6		-163.6		-164.0		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.0		-164.1		-164.0		-164.1		-164.0		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.1		-164.0		-163.9		-164.0		-164.0		-163.9

				n260		60		-161.5		-161.5		-161.5																				-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5

						120		-161.3		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.0		-161.0		-161.0		-161.0		-161.4		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.4		-161.5		-161.4		-161.5		-161.4		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.5		-161.4		-161.3		-161.4		-161.4		-161.3

		SNRmax		n257, n258, n261		60		32.1		29.1		26.1																				25.1		24.3		23.1		22.5		22.1		21.3		20.9		20.6		20.0		27.3		26.1		25.1		24.3		23.6		23.1		22.5		22.1		21.7		21.3		20.9		20.6		20.3		20.0		26.1		27.3		24.3		25.1		26.1

						120		32.0		29.1		26.1		23.1		22.5		22.1		21.3		20.0		19.3		19.0		18.6		17.8		25.1		24.3		23.1		22.5		22.1		21.3		20.9		20.6		20.0		27.3		26.1		25.1		24.3		23.6		23.1		22.5		22.1		21.7		21.3		20.9		20.6		20.3		20.0		26.0		27.2		24.3		25.0		25.9

				n260		60		29.5		26.5		23.5																				22.5		21.7		20.5		19.9		19.5		18.7		18.3		18.0		17.4		24.7		23.5		22.5		21.7		21.0		20.5		19.9		19.5		19.1		18.7		18.3		18.0		17.7		17.4		23.5		24.7		21.7		22.5		23.5

						120		29.4		26.5		23.5		20.5		19.9		19.5		18.7		17.4		16.7		16.4		16.0		15.2		22.5		21.7		20.5		19.9		19.5		18.7		18.3		18.0		17.4		24.7		23.5		22.5		21.7		21.0		20.5		19.9		19.5		19.1		18.7		18.3		18.0		17.7		17.4		23.4		24.6		21.7		22.4		23.3






_1615621114.unknown

_1615620935.unknown

_1615620815.unknown

_1614773182.unknown

_1615121092.unknown

_1615211334.unknown

_1614773191.unknown

_1614773125.unknown

_1597022594.unknown

