3GPP TSG RAN WG1 #84bis

  R1-162714
Busan, South Korea, April 11-15, 2016
Source:
Samsung, Nokia Networks
Title:
TP for Section 7.6 – Additional Modeling Components
Document for:
Discussion
Agenda item:
8.2
1. Introduction

This contribution includes a text proposal to update TR38.900, to capture the relevant agreements on coordinate systems.

2. Text proposal for Section 7.6 of TR38.900
7.6
Additional Modelling Components
[Editor’s note: This section intends to capture the modelling of additional features including foliage, atmosphere and rain attenuations as a function of frequency; the blockage caused by the static objects and moving objects such as human body and vehicle; the spatial consistency which involves the evolutionary features and the correlation of channels between adjacent UEs or links on the large and small scale; support of large bandwidth (possibly up to 10% of carrier frequency); support of 3D beamforming with large arrays. Note: some of the feature might be included in other sections]
7.6.1
Oxygen Absorption

Oxygen absorption loss is applied to the cluster responses generated in Step 11 in Section 7.5. The additional loss, OLn(f) for cluster n at carrier frequency f is modelled as:
OLn(f) = α(f) · c · τn [dB],
where:
· α(f) 
frequency dependent oxygen loss (dB/km) characterized in Table 7.6.1-1;
·  c 
speed of light (km/s); and
· τn
n-th cluster delay (s) in Step 11 in Section 7.5.
For carrier frequencies not specified in this table, the frequency dependent oxygen loss α(f) is obtained from a linear interpolation between two loss values corresponding to the two adjacent carrier frequencies of the carrier frequency f.
Table 7.6.1-1 Frequency dependent oxygen loss α(f) [dB/m]
	Carrier frequency f (GHz)
	α(f)
[dB/km]

	0-52
	0

	53
	1

	54
	2.2

	55
	4

	56
	6.6


	57
	9.7

	58
	12.6

	59
	14.6

	60
	15

	61
	14.6

	62
	14.3

	63
	10.5

	64
	6.8

	65
	3.9

	66
	1.9

	67
	1

	68-100
	0


7.6.2
Large Bandwidth and Large Antenna Array
The modelling in this section applies only when at least one of the following two conditions holds:
· Antenna aperture is greater than Xλ in either azimuth or elevation; and
· BW is greater than Y GHz
X and Y values are FFS for now.
In large BW and large antenna array modeling, each ray within a cluster for a given u (Rx) and s (Tx) has unique time of arrival (TOA). The channel coefficient generation step (step 11 in Section 7.5) is updated to model individual rays. 
In this case, the channel response of ray m in cluster n for a link between Rx antenna u and Tx antenna s at delay 
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 at time t is given by:
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and the delay (TOA) for ray m in cluster n for a link between Rx antenna u and Tx antenna s is given by:
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7.6.3
Spatial Consistency 
A new procedure, namely a spatial consistency procedure, can be used for both cluster-specific and ray-specific random variables to be generated in various channel generation steps in Section 7.5, so that they are spatially consistent. Details of the spatial consistency procedure are currently FFS, but shall be based on the parameter-specific correlation distance values for spatial consistency, which are also FFS. The cluster specific random variables include:
· Cluster specific random delay in step 5;
· Cluster specific shadowing in step 6; and
· Cluster specific offset for AoD/AoA/ZoD/ZoA in step 7.
The procedure shall apply to each cluster before sorting the delay. Cluster specific sign for AoD/AoA/ZoD/ZoA in step 7 shall be generated once per simulation drop. The ray specific random variables include:
· Random coupling of rays in step 8;
· XPR in step 9; and
· Random phase in step 10.
The LOS state shall be determined by comparing a realization of a random variable generated according to the spatial consistency procedure, with distance-dependent LOS probability. If the realization is less than the LOS probability, the state is LOS; otherwise NLOS. A same procedure shall be applied for determining the indoor state, with the indoor probability instead of the LOS probability.
· FFS: dcorr, e.g. dcorr=50m for LOS and dcorr=30m for indoor
The indoor distance can be made spatially consistent if it is agreed that indoor pathloss (PLin in Section 7.4.1) is a function of a uniform random indoor distance.
Introduction of soft LOS state is FFS.
7.6.4
Blockage 

Blockage modelling is an add-on feature to the channel model. The method described in the following applies only when this feature is turned on. In addition, the temporal variability of the blockage modelling parameters is on-demand basis. It is also noted that the modeling of the blockage does not change LOS/NLOS state of each link.
K number of 2-dimensional (2D) angular blocking regions, in terms of azimuth and elevation angles, 
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One of the K angular blocking regions represents self-blocking (i.e. human/hand holding the UE); this blocking region is not spatially consistent and UE specifically generated. 
K, the total number of angular regions, can be a constant, e.g., K=[2]. The dependence on K as a function of user density is FFS. 
The clusters within each angular blocking region are attenuated assuming a statistical model:
· Example 1: A modified version of the knife edge based shadowing can be used
· The UE picks a random distance r and computes the knife edge shadowing corresponding to the size of blocking screen.
· Example 2: Shadowing is chosen from a statistical distribution F(.), which can be exp(λ). Frequency dependence of λ is FFS. 
The center angle pair (φk,θk) of blocking region k, k = 1, 2, …, K, is determined according to:
· φk is generated according to the uniform distribution 
· θ​k is constant, whose value is FFS.
The size of the blocking region k is determined according to one of the examples below:
· Example 1: Size of the blocking region is 
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 degrees in azimuth and 
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 degrees in elevation, where 
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 are constants.
· Example 2: A screen of fixed size is simulated at a randomly chosen distance r and the angular blocking corresponding to this screen is chosen as the size of the angular blocking region.
Scenario-dependency of these parameters (UMi, UMA and InH) is FFS.
The parameters to determine the blocking regions are made consistent in space and time, e.g., according to the spatial consistency procedure in Section 7.6.3. 
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