3GPP TSG RAN WG1 Meeting #84bis
R1-163476
Busan, Korea, April 11-15, 2016
Agenda Item:
8.2.4
Source:
Huawei, HiSilicon, CATT, Spirent, Ericsson, NTT DOCOMO
Title:
Text proposal for TR 38.900 to add link level channel models
Document for:
Discussion and decision 
1 Introduction

This contribution is for link level channel models, based on the agreements in the 3GPP RAN1 Ad Hoc meeting for Channel Model in Ljubljana, and the email discussion after that.
2 Proposal
--- start of text proposal ---

7.7 
Channel Models for Link-Level Evaluations
The clustered delay line (CDL) models are defined in Section 7.7.1 for the full frequency range from 0.5 GHz to 100 GHz with a maximum bandwidth of 2 GHz. TDL model are further simplified and presented in Section 7.7.2. CDL models can be implemented, e.g., by the Step 10 of [4]. 

The r.m.s. delay spread values of both CDL and TDL models are normalized to 1 s, and the strongest cluster is normalized to 0 dB. Before using the models, the delays should be scaled according to the desired delay spread.
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is the original normalized delay value of the nth cluster (or nth tap in the TDL)


 
is the new delay value of the nth cluster/tap



 
is the wanted delay spread
The example scaling parameters are selected according to Table 7.1-1 where the values have been chosen such that the RMS delay spreads span the range observed in measurements corresponding to the typical 5G evaluation scenarios. For information purposes, examples of such RMS delay spreads for the different scenarios are given in Table 7.1-2 where the “short-delay profile” corresponds to the 10th percentile, the “normal-delay profile” corresponds to the median, and the “long-delay profile” corresponds to the 90th percentile of the NLOS RMS delay spread of the [working assumption for the] system level channel model.  It can therefore be understood that a particular rms delay spread in Table 7.1-1 may occur in any scenario; however certain values may be more likely in some scenarios than in others. 
The example parameters given in Table 7.1-1 does not preclude the use of other scaling values if this is found appropriate, for instance if additional scenarios are introduced or if e.g. the effect of beamforming needs to be captured in a TDL. Both of these examples can potentially result in an increased range of experienced rms delay spreads.
Table 7.1-1. Example scaling parameters for CDL and TDL models.

	Model
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	Very short delay spread
	10 ns

	Short delay spread
	30 ns

	Nominal delay spread
	100 ns

	Long delay spread
	300 ns

	Very long delay spread
	1000 ns


Table 7.1-2. Scenario specific scaling factors for information only [these values may be updated based on the later agreement on system level channel model parameters].

	Proposed Scaling Factor 
(
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 [ns])
	Frequency [GHz]

	
	2 GHz
	6
	15
	28
	39
	60
	70

	Indoor office
	Short-delay profile
	
	28.4 
	22.5 
	19.1 
	17.4 
	15.5 
	14.9 

	
	Normal-delay profile
	29
	44.1 
	33 
	26.8 
	24 
	20.7 
	19.6 

	
	Long-delay profile
	50
	63.6 
	53 
	46.4 
	43.2 
	39.3 
	38 

	UMi 
Street-canyon
	Short-delay profile
	
	42.8 
	36.2 
	32.2 
	30.2 
	27.7 
	26.9 

	
	Normal-delay profile
	102
	87.6 
	73.6
	65 
	60.8 
	55.6 
	53.9 

	
	Long-delay profile
	281
	306.8 
	305.5 
	304.5 
	304 
	303.3 
	303.1 

	UMa
	Short-delay profile
	
	12.7 
	11.6 
	10.9 
	10.6 
	10.2 
	10 

	
	Normal-delay profile
	380
	364.1 
	302.1 
	265.9 
	248.6 
	227.6 
	220.6 

	
	Long-delay profile
	1156
	1149.4 
	953.4 
	839.4 
	784.6 
	718.6 
	696.3 


7.7.1 
Clustered Delay Line (CDL) Models 
Table 7.7.1-1. CDL-A.

	Clusters

	Cluster
	Delay
	Power
	AoD
	AoA
	ZoD
	ZoA

	#
	s
	dB
	º
	º
	º
	º

	1
	0.0000
	-13.4
	-178.1
	51.3
	50.2
	125.4

	2
	0.3819
	0
	-4.2
	-152.7
	93.2
	91.3

	3
	0.4025
	-2.2
	-4.2
	-152.7
	93.2
	91.3

	4
	0.5868
	-4
	-4.2
	-152.7
	93.2
	91.3

	5
	0.4610
	-6
	90.2
	76.6
	122
	94

	6
	0.5375
	-8.2
	90.2
	76.6
	122
	94

	7
	0.6708
	-9.9
	90.2
	76.6
	122
	94

	8
	0.5750
	-10.5
	121.5
	-1.8
	150.2
	47.1

	9
	0.7618
	-7.5
	-81.7
	-41.9
	55.2
	56

	10
	1.5375
	-15.9
	158.4
	94.2
	26.4
	30.1

	11
	1.8978
	-6.6
	-83
	51.9
	126.4
	58.8

	12
	2.2242
	-16.7
	134.8
	-115.9
	171.6
	26

	13
	2.1718
	-12.4
	-153
	26.6
	151.4
	49.2

	14
	2.4942
	-15.2
	-172
	76.6
	157.2
	143.1

	15
	2.5119
	-10.8
	-129.9
	-7
	47.2
	117.4

	16
	3.0582
	-11.3
	-136
	-23
	40.4
	122.7

	17
	4.0810
	-12.7
	165.4
	-47.2
	43.3
	123.2

	18
	4.4579
	-16.2
	148.4
	110.4
	161.8
	32.6

	19
	4.5695
	-18.3
	132.7
	144.5
	10.8
	27.2

	20
	4.7966
	-18.9
	-118.6
	155.3
	16.7
	15.2

	21
	5.0066
	-16.6
	-154.1
	102
	171.7
	146

	22
	5.3043
	-19
	126.5
	-151.8
	22.7
	150.7

	23
	9.6586
	-33.1
	-56.2
	55.2
	144.9
	156.1

	Per-Cluster Parameters

	Parameter
	ASD
	ASA
	ZSD
	ZSA
	XPR

	Unit
	º
	º
	º
	º
	dB

	Value
	5
	11
	3
	3
	10


Table 7.7.1-2. CDL-B.
	Clusters

	Cluster
	Delay
	Power
	AoD
	AoA
	ZoD
	ZoA

	#
	s
	dB
	º
	º
	º
	º

	1
	0.0000
	0
	9.3
	-173.3
	105.8
	78.9

	2
	0.1072
	-2.2
	9.3
	-173.3
	105.8
	78.9

	3
	0.2155
	-4
	9.3
	-173.3
	105.8
	78.9

	4
	0.2095
	-3.2
	-34.1
	125.5
	115.3
	63.3

	5
	0.2870
	-9.8
	-65.4
	-88.0
	119.3
	59.9

	6
	0.2986
	-1.2
	-11.4
	155.1
	103.2
	67.5

	7
	0.3752
	-3.4
	-11.4
	155.1
	103.2
	67.5

	8
	0.5055
	-5.2
	-11.4
	155.1
	103.2
	67.5

	9
	0.3681
	-7.6
	-67.2
	-89.8
	118.2
	82.6

	10
	0.3697
	-3
	52.5
	132.1
	102.0
	66.3

	11
	0.5700
	-8.9
	-72
	-83.6
	100.4
	61.6

	12
	0.5283
	-9
	74.3
	95.3
	98.3
	58.0

	13
	1.1021
	-4.8
	-52.2
	103.7
	103.4
	78.2

	14
	1.2756
	-5.7
	-50.5
	-87.8
	102.5
	82.0

	15
	1.5474
	-7.5
	61.4
	-92.5
	101.4
	62.4

	16
	1.7842
	-1.9
	30.6
	-139.1
	103.0
	78.0

	17
	2.0169
	-7.6
	-72.5
	-90.6
	100.0
	60.9

	18
	2.8294
	-12.2
	-90.6
	58.6
	115.2
	82.9

	19
	3.0219
	-9.8
	-77.6
	-79.0
	100.5
	60.8

	20
	3.6187
	-11.4
	-82.6
	65.8
	119.6
	57.3

	21
	4.1067
	-14.9
	-103.6
	52.7
	118.7
	59.9

	22
	4.2790
	-9.2
	75.6
	88.7
	117.8
	60.1

	23
	4.7834
	-11.3
	-77.6
	-60.4
	115.7
	62.3

	Per-Cluster Parameters

	Parameter
	ASD
	ASA
	ZSD
	ZSA
	XPR

	Unit
	º
	º
	º
	º
	dB

	Value
	10
	22
	3
	7
	8


Table 7.7.1-3. CDL-C.

	Clusters

	Cluster
	Delay
	Power
	AoD
	AoA
	ZoD
	ZoA

	#
	s
	dB
	º
	º
	º
	º

	1
	0
	-4.4
	-46.6
	-101
	97.2
	87.6

	2
	0.209875
	-1.2
	-22.8
	120
	98.6
	72.1

	3
	0.22187
	-3.5
	-22.8
	120
	98.6
	72.1

	4
	0.232879
	-5.2
	-22.8
	120
	98.6
	72.1

	5
	0.217575
	-2.5
	-40.7
	-127.5
	100.6
	70.1

	6
	0.636635
	0
	0.3
	170.4
	99.2
	75.3

	7
	0.644775
	-2.2
	0.3
	170.4
	99.2
	75.3

	8
	0.655969
	-3.9
	0.3
	170.4
	99.2
	75.3

	9
	0.658398
	-7.4
	73.1
	55.4
	105.2
	67.4

	10
	0.793459
	-7.1
	-64.5
	66.5
	95.3
	63.8

	11
	0.821327
	-10.7
	80.2
	-48.1
	106.1
	71.4

	12
	0.933566
	-11.1
	-97.1
	46.9
	93.5
	60.5

	13
	1.228542
	-5.1
	-55.3
	68.1
	103.7
	90.6

	14
	1.308304
	-6.8
	-64.3
	-68.7
	104.2
	60.1

	15
	2.170372
	-8.7
	-78.5
	81.5
	93.0
	61.0

	16
	2.710537
	-13.2
	102.7
	30.7
	104.2
	100.7

	17
	4.258948
	-13.9
	99.2
	-16.4
	94.9
	62.3

	18
	4.600331
	-13.9
	88.8
	3.8
	93.1
	66.7

	19
	5.490161
	-15.8
	-101.9
	-13.7
	92.2
	52.9

	20
	5.60767
	-17.1
	92.2
	9.7
	106.7
	61.8

	21
	6.306514
	-16
	93.3
	5.6
	93.0
	51.9

	22
	6.637365
	-15.7
	106.6
	0.7
	92.9
	61.7

	23
	7.042686
	-21.6
	119.5
	-21.9
	105.2
	58

	24
	8.652312
	-22.8
	-123.8
	33.6
	107.8
	57

	Per-Cluster Parameters

	Parameter
	ASD
	ASA
	ZSD
	ZSA
	XPR

	Unit
	º
	º
	º
	º
	dB

	Value
	2
	15
	3
	7
	7


7.7.2 
Tapped Delay Line (TDL) Models 
Table 7.7.2-1. TDL-A.

	

	Tap
	Delay
	Power

	#
	s
	dB

	1
	0.0000
	-13.4

	2
	0.3819
	0

	3
	0.4025
	-2.2

	4
	0.5868
	-4

	5
	0.4610
	-6

	6
	0.5375
	-8.2

	7
	0.6708
	-9.9

	8
	0.5750
	-10.5

	9
	0.7618
	-7.5

	10
	1.5375
	-15.9

	11
	1.8978
	-6.6

	12
	2.2242
	-16.7

	13
	2.1718
	-12.4

	14
	2.4942
	-15.2

	15
	2.5119
	-10.8

	16
	3.0582
	-11.3

	17
	4.0810
	-12.7

	18
	4.4579
	-16.2

	19
	4.5695
	-18.3

	20
	4.7966
	-18.9

	21
	5.0066
	-16.6

	22
	5.3043
	-19

	23
	9.6586
	-33.1


Table 7.7.2-2. TDL-B.

	

	Tap
	Delay
	Power

	#
	s
	dB

	1
	0.0000
	0

	2
	0.1072
	-2.2

	3
	0.2155
	-4

	4
	0.2095
	-3.2

	5
	0.2870
	-9.8

	6
	0.2986
	-1.2

	7
	0.3752
	-3.4

	8
	0.5055
	-5.2

	9
	0.3681
	-7.6

	10
	0.3697
	-3

	11
	0.5700
	-8.9

	12
	0.5283
	-9

	13
	1.1021
	-4.8

	14
	1.2756
	-5.7

	15
	1.5474
	-7.5

	16
	1.7842
	-1.9

	17
	2.0169
	-7.6

	18
	2.8294
	-12.2

	19
	3.0219
	-9.8

	20
	3.6187
	-11.4

	21
	4.1067
	-14.9

	22
	4.2790
	-9.2

	23
	4.7834
	-11.3


Table 7.7.2-3. TDL-C.

	

	Tap
	Delay
	Power

	#
	s
	dB

	1
	0
	-4.4

	2
	0.209875
	-1.2

	3
	0.22187
	-3.5

	4
	0.232879
	-5.2

	5
	0.217575
	-2.5

	6
	0.636635
	0

	7
	0.644775
	-2.2

	8
	0.655969
	-3.9

	9
	0.658398
	-7.4

	10
	0.793459
	-7.1

	11
	0.821327
	-10.7

	12
	0.933566
	-11.1

	13
	1.228542
	-5.1

	14
	1.308304
	-6.8

	15
	2.170372
	-8.7

	16
	2.710537
	-13.2

	17
	4.258948
	-13.9

	18
	4.600331
	-13.9

	19
	5.490161
	-15.8

	20
	5.60767
	-17.1

	21
	6.306514
	-16

	22
	6.637365
	-15.7

	23
	7.042686
	-21.6

	24
	8.652312
	-22.8


--- end of text proposal ---
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