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1. Overall Description:

RAN1 would like to inform RAN2 that RAN1 has reached the following agreements on channel modelling for aerials:
1.1. Agreements on LOS Pathloss
Agreement:  The following pathloss model is used for LOS pathloss for RMa-AV aerial UEs above 10m height with an applicability range of up to 10km:
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FFS the modeling of LOS pathloss for RMa-AV aerial UEs with heights above 10m for applicability range higher than 10km including the possible modeling of breaking point.

Agreement:  The UMi LOS pathloss model in TR38.901 is reused for UMi-AV aerial UEs below 22.5m height.

Working Assumption:  The following pathloss model is used for LOS pathloss for UMi-AV aerial UEs above 22.5m height with an applicability range of up to 4km:
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 is the free space path loss.

1.2. Agreements on NLOS Pathloss
Agreement:  The following pathloss model is used for NLOS pathloss for RMa-AV aerial UEs above 10m height with an applicability range of up to 10km:

[image: image5.png]Je’

PL(ryr) = max {PL,~12.0 + (35.0 5.3 logeo(hyr)) Iogeo (dz0) +20 logsp (—= )





where [image: image7.png]PL'



 is the RMa-AV LoS pathloss formula for aerial UEs with a height above 10m.  FFS the modeling of LOS pathloss for RMa-AV aerial UEs with heights above 10m for applicability range higher than 10km.

Working Assumption:  The following pathloss model is used for NLOS pathloss for UMa-AV aerial UEs above 22.5m height with an applicability range of up to 4km:
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Agreement:  The UMi NLOS pathloss model in TR38.901 is reused for UMi-AV aerial UEs below 22.5m height.

Working Assumption:  The NLOS pathloss for UMi-AV aerial UEs above 22.5m height is obtained by averaging Option 1 and Option 2.  The applicability range is up to 4km.  The following expression is used to model NLOS pathloss for UMi-AV aerial UEs above 22.5m height:
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 is UMi-AV LOS pathloss model and [image: image13.png]PLyni-av-niros



 is given by
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Agreement:  For RMa-AV aerial UEs with heights below 10m, reuse the RMa NLOS pathloss model in TR38.901.

1.3. Agreements on LOS Shadowing
Working Assumption:  LOS shadowing for UMa-AV with aerial UE height range [image: image17.png]22.5m < hyy < 300m



 is modelled by [image: image19.png]Aexp(—B - hyy)



 with [image: image21.png]4.64
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.

Agreement:  For UMi-AV aerial UEs with heights below 22.5m, reuse the UMi LOS shadowing model in TR38.901.

Agreement:  LOS shadowing for UMi-AV with aerial UE height range [image: image25.png]22.5m < hyy < 300m



 is modelled by [image: image27.png]o5y = max (Aexp(—B - hy;). 2)
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.
Agreement:  For RMa-AV aerial UEs with heights below 10m, reuse the RMa LOS shadowing model in TR38.901.

1.4. Agreements on NLOS Shadowing
Working Assumption:  For RMa-AV aerial UEs with heights above 10m, use a fixed value of 6dB as NLOS shadowing std.
Agreement:  For UMa-AV aerial UEs with heights above 22.5m, use a fixed value of 6dB as NLOS shadowing std.

Agreement:  For UMi-AV aerial UEs with heights below 22.5m, reuse a the UMi NLOS shadowing model in TR38.901.
Agreement:  For UMi-AV aerial UEs with heights above 22.5m, use a fixed value of 8dB as NLOS shadowing std.

Agreement:  For UMa-AV aerial UEs with heights below 22.5m, reuse the UMa NLOS shadowing model in TR38.901.

1.5. Agreements on Fast Fading
Agreement:  For RMa-AV aerial UEs below 10m height and for UMi-AV aerial UEs below 22.5m height, the existing fast fading model from TR38.901 can be reused.
Working Assumption:  For fast fading modeling for RMa-AV aerial UEs between 10m and 300m heights, companies can simulate with one of the three options given below.  FFS on convergence to one of the options or a combination of multiple options.  Other fast fading models are not precluded during further study.
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Working Assumption:  For fast fading modeling for UMa-AV aerial UEs between 22.5m and 300m heights, companies can simulate with one of the three options given below.  FFS on convergence to one of the options or a combination of multiple options.  Other fast fading models are not precluded during further study.
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Working Assumption:  For fast fading modeling for UMi-AV aerial UEs between 22.5m and 300m heights, companies can simulate with one of the three options below.  FFS on convergence to one of the options or a combination of multiple options.  Other fast fading models are not precluded during further study.
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1.6. Agreements on LOS Probability
Agreement:  Confirm working assumption that the threshold height for 100% LOS in RMa-AV is 40m and the threshold height for 100% LOS in UMa-AV is 100m.
Agreement:  Confirm working assumption on LOS probability for RMa-AV, UMa-AV, and UMi-AV.
2. Actions:

RAN1 asks RAN2 to take the above RAN1 channel modelling agreements into consideration in future RAN2 evaluations.
3. Date of Next TSG RAN WG1 Meetings:

TSG RAN1 #90


21 – 25 August 2017

Prague, Czech Republic
TSG RAN1 #90-bis

9 – 13 October 2017

Prague, Czech Republic
Option 1: CDL-D model with the following procedures and parameters:


Follow steps 1- 3 in section 7.5 of TR38.901 for UE dropping, LOS/NLOS assignment and pathloss calculation.


Continue with steps 1- 4 in section 7.7.1 of TR38.901 with parameters defined in Table 7.7.1-4 of TR38.901 for channel coefficient generation.


The angle values are further scaled according to section 7.7.5.1 of TR38.901 with the actual LOS AOA, LOS AOD, LOS ZOA and LOS ZOD of a dropped aerial UE as the desired mean AOA, AOD, ZOA and ZOD, respectively; the desired angular spreads (i.e., � QUOTE � ���) to be used for scaling are given below:


��
ASA�
ASD�
ZSA�
ZSD�
�
RMa LOS�
0.2º�
0.2º�
0.1º�
0.1º�
�
RMa NLOS�
0.5º�
0.5º�
0.2º�
0.2º�
�
The K-factor of the CDL-D model is scaled to a desired K-factor according to section 7.7.6 of TR38.901.  The delay spread of the CDL-D model is scaled according to section 7.7.3 of TR38.901 with a desired delay spread value.  The desired K-factor and the desired delay spread value are given below:


Parameter�
K�
Desired Delay spread�
�
RMa LOS�
20 dB�
10 ns�
�
RMa NLOS�
10 dB�
30 ns�
�
For ZOD in LOS conditions, an offset angle can be added only to the non-direct paths (i.e., to all the Laplacian clusters in CDL-D).  This offset angle is determined from geometry assuming specular reflection on the building roofs or on the ground.





Option 2: Use the existing model in section 7.5 of TR38.901 with the DS, ASA, ASD, ESA, ESD, and K parameters modified according to:


Parameter�
Scenario�
��
��
�
DS�
RMa LOS�
��
1.1879exp(-0.0086� QUOTE � ���)�
�
�
RMa NLOS�
��
1.5546exp(� QUOTE � ���)�
�
ASA�
RMa LOS�
��
2.5622exp(-0.00251� QUOTE � ���)�
�
�
RMa NLOS�
��
1.5316exp(� QUOTE � ���)�
�
ASD�
RMa LOS�
��
2.2056exp(0.0008� QUOTE � ���)�
�
�
RMa NLOS�
��
1.357exp(� QUOTE � ���)�
�
ESA�
RMa LOS�
��
0.7579exp(-0.0069� QUOTE � ���)�
�
�
RMa NLOS�
��
1.631exp(-0.0087� QUOTE � ���)�
�
ESD�
RMa LOS�
��
0.7106exp(-0.0068� QUOTE � ���)�
�
�
RMa NLOS�
��
1.5851exp(-0.0079� QUOTE � ���)�
�
K�
RMa LOS�
��
6.988exp(0.01659hUT)�
�
All the remaining parameters are reused from TR38.901, including the cross-correlations among the LSPs, the delay scaling factor, the XPR, the number of clusters, the cluster delay and angular spreads, the per-cluster shadowing, and the LSP autocorrelation distances.


The number of clusters can be modelled as proposed in R1-1707264.





Option 3: Use the existing model in section 7.5 of TR38.901 with the K=15dB.  All the remaining parameters are reused from TR38.901, including the delay and angular spreads, the cross-correlations among the LSPs, the delay scaling factor, the XPR, the number of clusters, the cluster delay and angular spreads, the per-cluster shadowing, and the LSP autocorrelation distances.





Option 1: CDL-D model with the following procedures and parameters:


Follow steps 1- 3 in section 7.5 of TR38.901 for UE dropping, LOS/NLOS assignment and pathloss calculation.


Continue with steps 1- 4 in section 7.7.1 of TR38.901 with parameters defined in Table 7.7.1-4 of TR38.901 for channel coefficient generation.


The angle values are further scaled according to section 7.7.5.1 of TR38.901 with the actual LOS AOA, LOS AOD, LOS ZOA and LOS ZOD of a dropped aerial UE as the desired mean AOA, AOD, ZOA and ZOD, respectively; the desired angular spreads (i.e., � QUOTE � ���) to be used for scaling are given below:


��
ASA�
ASD�
ZSA�
ZSD�
�
UMa LOS�
0.5º�
0.5º�
0.1º�
0.1º�
�
UMa NLOS�
1º�
1º�
0.3º�
0.3º�
�
The K-factor of the CDL-D model is scaled to a desired K-factor according to section 7.7.6 of TR38.901.  The delay spread of the CDL-D model is scaled according to section 7.7.3 of TR38.901 with a desired delay spread value.  The desired K-factor and the desired delay spread value are given below:


Parameter�
K�
Desired Delay spread�
�
UMa LOS�
20 dB�
10 ns�
�
UMa NLOS�
10 dB�
30 ns�
�
For ZOD in LOS conditions, an offset angle can be added only to the non-direct paths (i.e., to all the Laplacian clusters in CDL-D).  This offset angle is determined from geometry assuming specular reflection on the building roofs or on the ground.





Option 2: Use the existing model in section 7.5 of TR38.901 with the DS, ASA, ASD, ESA, ESD, and K parameters modified according to:


Parameter�
Scenario�
��
��
�
DS�
UMa LOS�
� QUOTE � ���-6.845�
0.7294exp(0.0014� QUOTE � ���)�
�
�
UMa NLOS�
0.0965� QUOTE � ���-7.5030�
0.9745exp(� QUOTE � ���)�
�
ASA�
UMa LOS�
� QUOTE � ���-1.602�
1.0389exp(� QUOTE � ���)�
�
�
UMa NLOS�
� QUOTE � ���-2.666�
1.022exp(� QUOTE � ���)�
�
ASD�
UMa LOS�
� QUOTE � ���+1.3450�
1.0188exp(� QUOTE � ���)�
�
�
UMa NLOS�
� QUOTE � ���-0.6650�
1.2387exp(� QUOTE � ���)�
�
ESA�
UMa LOS�
� QUOTE � ���+0.2250�
0.9576exp(-0.0018� QUOTE � ���)�
�
�
UMa NLOS�
� QUOTE � ���-0.4695�
1.6237exp(-0.0076� QUOTE � ���)�
�
ESD�
UMa LOS�
� QUOTE � ���-0.5798�
1.0757exp(0.0059� QUOTE � ���)�
�
�
UMa NLOS�
� QUOTE � ���-2.7250�
1.6421exp(� QUOTE � ���)�
�
K�
UMa LOS�
4.217log10(hUT)+5.787�
8.158exp(0.0046hUT)�
�
All the remaining parameters are reused from TR38.901, including the cross-correlations among the LSPs, the delay scaling factor, the XPR, the number of clusters, the cluster delay and angular spreads, the per-cluster shadowing, and the LSP autocorrelation distances.


The number of clusters can be modelled as proposed in R1-1707264.





Option 3: Use the existing model in section 7.5 of TR38.901 with the K=15dB.  All the remaining parameters are reused from TR38.901, including the delay and angular spreads, the cross-correlations among the LSPs, the delay scaling factor, the XPR, the number of clusters, the cluster delay and angular spreads, the per-cluster shadowing, and the LSP autocorrelation distances.





Option 1: “reverse” UMa scenario where the base station is below the average rooftop height and the UE is well above rooftop.  Reuse the existing fast fading model in section 7.5 of TR38.901 with the angular spreads at base station and UE interchanged.





Option 2: Use the existing model in section 7.5 of TR38.901 with the DS, ASA, ASD, ZSA, and ZSD parameters modified according to R1-1707264.  All the remaining parameters are reused from TR38.901, including the cross-correlations among the LSPs, the delay scaling factor, the XPR, the number of clusters, the cluster delay and angular spreads, the per-cluster shadowing, and the LSP autocorrelation distances. The number of clusters can be modelled as proposed in R1-1707264.





Option 3: Use the existing model in TR38.901 with the K=15dB.  All the remaining parameters are reused from TR38.901, including the delay and angular spreads, the cross-correlations among the LSPs, the delay scaling factor, the XPR, the number of clusters, the cluster delay and angular spreads, the per-cluster shadowing, and the LSP autocorrelation distances.
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