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<Start of Change 1>
[bookmark: _Toc21102584][bookmark: _Toc29810433][bookmark: _Toc36635785][bookmark: _Toc37272731][bookmark: _Toc45885806][bookmark: _Toc53182915][bookmark: _Toc58915582][bookmark: _Toc58917763][bookmark: _Toc66693632][bookmark: _Toc74915584][bookmark: _Toc76114209][bookmark: _Toc76544095][bookmark: _Toc82536217][bookmark: _Toc89952510][bookmark: _Toc98766326][bookmark: _Toc99702689][bookmark: _Toc106206475][bookmark: _Toc115080477][bookmark: _Toc121999356][bookmark: _Toc124154255][bookmark: _Toc137396179][bookmark: _Toc156577619]4.6	Manufacturer's declarations
The following BS manufacturer's declarations listed in table 4.6-1, when applicable to the BS under test, are required to be provided by the manufacturer for radiated requirements testing for BS type 1-H, BS type 1-O and BS type 2-O.
For the BS type 1-H declarations required for the conducted requirements testing, refer to TS 38.141-1 [3], clause 4.6.
Table 4.6-1 Manufacturers declarations for BS type 1-H, BS type 1-O and BS type 2-O radiated test requirements
	D.116
	PUSCH 256QAM
	Declaration of PUSCH 256QAM support
	c
	x
	xn/a



<End of Change 1>
<Start of Change 2>

[bookmark: _Toc156577935]8.1.2.1.9	Applicability of PUSCH repetition type A requirements
Unless otherwise stated, PUSCH repetition type A requirements shall apply only for a BS declaring support of low spectral efficiency MCS index table 3 and PUSCH repetition type A (see D.123 and D.124 in table 4.6-1).
8.1.2.1.x	Applicability of requirements with 256QAM
Unless otherwise stated, PUSCH with 256QAM requirements shall apply only for a BS declaring support of 256QAM (see D.116 in table 4.6-1).

<End of Change 2>

<Start of Change 3>
[bookmark: _Toc21103136][bookmark: _Toc29810985][bookmark: _Toc36636346][bookmark: _Toc37273292][bookmark: _Toc45886382][bookmark: _Toc53183427][bookmark: _Toc58916139][bookmark: _Toc58918320][bookmark: _Toc66694190][bookmark: _Toc74916215][bookmark: _Toc76114840][bookmark: _Toc76544726][bookmark: _Toc82536848][bookmark: _Toc89953141][bookmark: _Toc98766958][bookmark: _Toc99703321][bookmark: _Toc106207113][bookmark: _Toc115081115][bookmark: _Toc122000066][bookmark: _Toc124154965][bookmark: _Toc137396890][bookmark: _Toc156578333]J.2	Multi-path fading propagation conditions
The multipath propagation conditions consist of several parts:
-	A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.
-	A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency.
-	Different models are used for FR1 (410 MHz - 7.125 GHz), FR2-1 (24.25 – 52.6 GHz) and FR2-2 (52.6 – 71 GHz).
Initial channel matrix for LOS component of TDL-D channel model is equal to channel matrix of Static propagation conditions in Clause B.1 in [xx]
[bookmark: _Toc21103137][bookmark: _Toc29810986][bookmark: _Toc36636347][bookmark: _Toc37273293][bookmark: _Toc45886383][bookmark: _Toc53183428][bookmark: _Toc58916140][bookmark: _Toc58918321][bookmark: _Toc66694191][bookmark: _Toc74916216][bookmark: _Toc76114841][bookmark: _Toc76544727][bookmark: _Toc82536849][bookmark: _Toc89953142][bookmark: _Toc98766959][bookmark: _Toc99703322][bookmark: _Toc106207114][bookmark: _Toc115081116][bookmark: _Toc122000067][bookmark: _Toc124154966][bookmark: _Toc137396891][bookmark: _Toc156578334]J.2.1	Delay profiles
The delay profiles are simplified from the TR 38.901 [23] TDL models. The simplification steps are shown below for information. These steps are only used when new delay profiles are created. Otherwise, the delay profiles specified in annex J.2.1.1 and J.2.1.2 can be used as such.
	Step 1: Use the original TDL model from TR 38.901 [23].
	Step 2: Re-order the taps in ascending delays.
	Step 3: Perform delay scaling according to the procedure described in clause 7.7.3 in TR 38.901 [23].
	Step 4: Apply the quantization to the delay resolution 5 ns. This is done simply by rounding the tap delays to the nearest multiple of the delay resolution.
	Step 5: If multiple taps are rounded to the same delay bin, merge them by calculating their linear power sum.
	Step 6: If there are more than 12 taps in the quantized model, merge the taps as follows
-	Find the weakest tap from all taps (both merged and unmerged taps are considered)
-	If there are two or more taps having the same value and are the weakest, select the tap with the smallest delay as the weakest tap.
-	When the weakest tap is the first delay tap, merge taps as follows
-	Update the power of the first delay tap as the linear power sum of the weakest tap and the second delay tap.
-	Remove the second delay tap.
-	When the weakest tap is the last delay tap, merge taps as follows
-	Update the power of the last delay tap as the linear power sum of the second-to-last tap and the last tap.
-	Remove the second-to-last tap.
-	Otherwise
-	For each side of the weakest tap, identify the neighbour tap that has the smaller delay difference to the weakest tap.
-	When the delay difference between the weakest tap and the identified neighbour tap on one side equals the delay difference between the weakest tap and the identified neighbour tap on the other side.
-	Select the neighbour tap that is weaker in power for merging.
-	Otherwise, select the neighbour tap that has smaller delay difference for merging.
-	To merge, the power of the merged tap is the linear sum of the power of the weakest tap and the selected tap.
-	When the selected tap is the first tap, the location of the merged tap is the location of the first tap. The weakest tap is removed.
-	When the selected tap is the last tap, the location of the merged tap is the location of the last tap. The weakest tap is removed.
-	Otherwise, the location of the merged tap is based on the average delay of the weakest tap and selected tap. If the average delay is on the sampling grid, the location of the merged tap is the average delay. Otherwise, the location of the merged tap is rounded towards the direction of the selected tap (e.g. 10 ns & 20 ns  15 ns, 10 ns & 25 ns  20 ns, if 25 ns had higher or equal power; 15 ns, if 10 ns had higher power). The weakest tap and the selected tap are removed.
-	Repeat step 6 until the final number of taps is 12.
	Step 7: Round the amplitudes of taps to one decimal (e.g. -8.78 dB  -8.8 dB)
	Step 8: If the delay spread has slightly changed due to the tap merge, adjust the final delay spread by increasing or decreasing the power of the last tap so that the delay spread is corrected.
	Step 9: Re-normalize the highest tap to 0 dB.
NOTE 1:	Some values of the delay profile created by the simplification steps may differ from the values in tables J.2.1.1-2, J.2.1.1-3, J.2.1.1-4, and J.2.1.2-2 for the corresponding model.
NOTE 2:	For Step 5 and Step 6, the power values are expressed in the linear domain using 6 digits of precision. The operations are in the linear domain.
NOTE 3:	Delay profile for TDLD30 and TDLD10 is generated under assumption that Steps 1-8 are applied for taps with Rayleigh distribution.
[bookmark: _Toc21103138][bookmark: _Toc29810987][bookmark: _Toc36636348][bookmark: _Toc37273294][bookmark: _Toc45886384][bookmark: _Toc53183429][bookmark: _Toc58916141][bookmark: _Toc58918322][bookmark: _Toc66694192][bookmark: _Toc74916217][bookmark: _Toc76114842][bookmark: _Toc76544728][bookmark: _Toc82536850][bookmark: _Toc89953143][bookmark: _Toc98766960][bookmark: _Toc99703323][bookmark: _Toc106207115][bookmark: _Toc115081117][bookmark: _Toc122000068][bookmark: _Toc124154967][bookmark: _Toc137396892][bookmark: _Toc156578335]J.2.1.1	Delay profiles for FR1
The delay profiles for FR1 are selected to be representative of low, medium and high delay spread environment. The resulting model parameters are specified in J.2.1.1-1 and the tapped delay line models are specified in tables J.2.1.1-2 ~ J.2.1.1-4.
Table J.2.1.1-1: Delay profiles for NR channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	TDLA30
	12
	30 ns
	290 ns
	5 ns

	TDLB100
	12
	100 ns
	480 ns
	5 ns

	TDLC300
	12
	300 ns
	2595 ns
	5 ns

	TDLD30
	10
	30 ns
	375 ns
	5 ns



Table J.2.1.1-2 TDLA30 (DS = 30 ns)
	Tap #
	Delay (ns]
	Power (dB)
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	

	3
	15
	-5.1
	

	4
	20
	-5.1
	

	5
	25
	-9.6
	

	6
	50
	-8.2
	

	7
	65
	-13.1
	

	 8
	75
	-11.5
	

	9
	105
	-11.0
	

	10
	135
	-16.2
	

	11
	150
	-16.6
	

	12
	290
	-26.2
	



Table J.2.1.1-3 TDLB100 (DS = 100ns)
	Tap #
	Delay (ns]
	Power (dB)
	Fading distribution

	1
	0
	0
	Rayleigh

	2
	10
	-2.2
	

	3
	20
	-0.6
	

	4
	30
	-0.6
	

	5
	35
	-0.3
	

	6
	45
	-1.2
	

	7
	55
	-5.9
	

	8
	120
	-2.2
	

	9
	170
	-0.8
	

	10
	245
	-6.3
	

	11
	330
	-7.5
	

	12
	480
	-7.1
	



Table J.2.1.1-4 TDLC300 (DS = 300 ns)
	Tap #
	Delay (ns]
	Power (dB)
	Fading distribution

	1
	0
	-6.9
	Rayleigh

	2
	65
	0
	

	3
	70
	-7.7
	

	4
	190
	-2.5
	

	5
	195
	-2.4
	

	6
	200
	-9.9
	

	7
	240
	-8.0
	

	8
	325
	-6.6
	

	9
	520
	-7.1
	

	10
	1045
	-13.0
	

	11
	1510
	-14.2
	

	12
	2595
	-16.0
	



Table J.2.1.1-5 TDLD30 (DS = 30 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-12.4
	Rayleigh

	2
	20
	-21
	Rayleigh

	3
	40
	-16.7
	Rayleigh

	4
	55
	-18.3
	Rayleigh

	5
	80
	-21.9
	Rayleigh

	6
	120
	-27.8
	Rayleigh

	7
	240
	-23.6
	Rayleigh

	 8
	285
	-24.8
	Rayleigh

	9
	290
	-30.0
	Rayleigh

	10
	375
	-27.6
	Rayleigh

	Note 1:	Tap #1 follows a Ricean distribution.




[bookmark: _Toc21103139][bookmark: _Toc29810988][bookmark: _Toc36636349][bookmark: _Toc37273295][bookmark: _Toc45886385][bookmark: _Toc53183430][bookmark: _Toc58916142][bookmark: _Toc58918323][bookmark: _Toc66694193][bookmark: _Toc74916218][bookmark: _Toc76114843][bookmark: _Toc76544729][bookmark: _Toc82536851][bookmark: _Toc89953144][bookmark: _Toc98766961][bookmark: _Toc99703324][bookmark: _Toc106207116][bookmark: _Toc115081118][bookmark: _Toc122000069][bookmark: _Toc124154968][bookmark: _Toc137396893][bookmark: _Toc156578336]J.2.1.2	Delay profiles for FR2
The delay profiles for FR2 are specified in J.2.1.2-1 and the tapped delay line models are specified in table J.2.1.2-2.
Table J.2.1.2-1: Delay profiles for NR channel models
	Model
	Number of 
channel taps
	Delay spread
(r.m.s.)
	Maximum excess tap delay (span)
	Delay resolution

	TDLA30
	12
	30 ns
	290 ns
	5 ns

	TDLD30
	10
	30 ns
	375 ns
	5 ns



Table J.2.1.2-2: TDLA30 (DS = 30 ns)
	Tap #
	Delay (ns]
	Power (dB)
	Fading distribution

	1
	0
	-15.5
	Rayleigh

	2
	10
	0
	

	3
	15
	-5.1
	

	4
	20
	-5.1
	

	5
	25
	-9.6
	

	6
	50
	-8.2
	

	7
	65
	-13.1
	

	 8
	75
	-11.5
	

	9
	105
	-11.0
	

	10
	135
	-16.2
	

	11
	150
	-16.6
	

	12
	290
	-26.2
	



Table J.2.1.2-3 TDLD30 (DS = 30 ns)
	Tap #
	Delay [ns]
	Power [dB]
	Fading distribution

	1
	0
	-0.2
	LOS path

	
	0
	-12.4
	Rayleigh

	2
	20
	-21
	Rayleigh

	3
	40
	-16.7
	Rayleigh

	4
	55
	-18.3
	Rayleigh

	5
	80
	-21.9
	Rayleigh

	6
	120
	-27.8
	Rayleigh

	7
	240
	-23.6
	Rayleigh

	 8
	285
	-24.8
	Rayleigh

	9
	290
	-30.0
	Rayleigh

	10
	375
	-27.6
	Rayleigh

	Note 1:	Tap #1 follows a Rician distribution.



[bookmark: _Toc21103140][bookmark: _Toc29810989][bookmark: _Toc36636350][bookmark: _Toc37273296][bookmark: _Toc45886386][bookmark: _Toc53183431][bookmark: _Toc58916143][bookmark: _Toc58918324][bookmark: _Toc66694194][bookmark: _Toc74916219][bookmark: _Toc76114844][bookmark: _Toc76544730][bookmark: _Toc82536852][bookmark: _Toc89953145][bookmark: _Toc98766962][bookmark: _Toc99703325][bookmark: _Toc106207117][bookmark: _Toc115081119][bookmark: _Toc122000070][bookmark: _Toc124154969][bookmark: _Toc137396894][bookmark: _Toc156578337]J.2.2	Combinations of channel model parameters
The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a combination of a channel model name and a maximum Doppler frequency, i.e., TDLA<DS>-<Doppler>, TDLB<DS>-<Doppler> or TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the maximum Doppler frequency (Hz).
Table J.2.2-1 and J.2.2-2 show the propagation conditions that are used for the performance measurements in multi-path fading environment for low, medium and high Doppler frequencies for FR1 and FR2, respectively.
Table J.2.2-1: Channel model parameters for FR1
	Combination name
	Model
	Maximum Doppler frequency

	TDLA30-5
	TDLA30
	5 Hz

	TDLA30-10
	TDLA30
	10 Hz

	TDLB100-400
	TDLB100
	400 Hz

	TDLC300-100
	TDLC300
	100 Hz

	TDLC300-600
	TDLC300
	600 Hz

	TDLC300-1200
	TDLC300
	1200 Hz



Table J.2.2-2: Channel model parameters for FR2
	Combination name
	Model
	Maximum Doppler frequency

	TDLA30-75
	TDLA30
	75 Hz

	TDLA30-300
	TDLA30
	300 Hz

	TDLD30-35
	TDLD30
	35 Hz




<End of Change 3>
