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[bookmark: _Ref298777854][bookmark: _Toc457979800]Introduction
In RAN1#85 in Nanjing, it was agreed to add modelling of soft LOS states according to R1-165354 [1]. The procedure described in [1] has been captured in section 7.6.3.3 of TR 38.900 v14.0.0 [2]. However, it appears that the procedure is ambiguous since there are two equations provided that may lead to different results. Furthermore, one of the equations contain an error. This contribution discusses the ambiguity and error and proposes a few corrections to the procedure to remove all sources of ambiguity and error. A corresponding CR is jointly prepared in R1-167479 [3]. 
[bookmark: _Toc457979801]Discussion
The soft LOS state modelling in TR 38.900 v14.0.0 and the agreed proposal from R1-165354 are copied below for convenience.
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Figure 1 Excerpt from TR 38.900 v14.0.0
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Figure 2 Proposal from R1-165354 which was agreed at RAN1#85
Correlation distance and dLOS
The agreement in R1-165354 [1] is not fully captured in the text in TR 38.900, partially due to an unfortunate duplication of symbols in the former. As can be seen from the proposal dLOS is 20 m and not the correlation distance. 
Observation 1: The description in section 7.6.3.3 of TR 38.900 is not fully aligned with the agreed R1-165354 from RAN1#85
A CR [3] is available which clarifies that dLOS is 20 m.
Procedure for generating HLOS and HNLOS
It was understood among the sourcing companies for R1-165354 that HLOS and HNLOS should be interpreted as channel matrices generated according to steps 2-13 for LOS conditions and for NLOS conditions respectively. However, this is not explicitly stated and the terminology used differs somewhat from section 7.5. The CR [3] provides a corresponding clarification to the TR 38.900.
Observation 2: The procedure for generating HLOS and HNLOS in section 7.6.3.3 in TR 38.900 may need to be clarified
Ambiguous equations for soft LOS path loss and channel matrix
The agreed proposal in R1-165354 contains two equations, one for H(LOSsoft) and one for PL(LOSsoft). However, these two equations are not consistent with each other. This is demonstrated in Figure 3, where the path loss using the equation for PL(LOSsoft) is compared to the path loss determined from the channel coefficients derived using H(LOSsoft). For reference, the path loss using hard LOS/NLOS states is also shown. While both equations result in smooth transitions from LOS to NLOS, there is a large difference in the resulting path loss where the H(LOSsoft) equation strongly biases the path loss in NLOS-like conditions. This is due to an error in this equation as will be elaborated on below. However, even if the two equations would give similar path loss the fact that there are two equations that can be applied in parallel or alternatively creates ambiguity. Thus there is no guarantee that two companies use the same equation and achieve the same result. 
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[bookmark: _Ref458782691]Figure 3 Path loss along a sample trajectory (left) and CDF of path loss within a cell (right) using soft and hard LOS state modelling according to TR 38.900 v14.0.0
Observation 3: The two equations for path loss PL and channel matrix H with soft LOS state are inconsistent with each other and result in very different channel gains
The equation for LOSsoft is based on an approximation of the Fresnel integral for the field strength due to knife-edge diffraction. As the channel coefficients are proportional to the field strength and not the square root of the field strength, the equation for H(LOSsoft) should be modified as follows:


The equation for PL(LOSsoft) is redundant and should be removed. 
Figure 4 shows the path loss for the same scenario as in but with the above expression for H(LOSsoft). As can be seen smooth LOS/NLOS transitions are generated while the path loss CDF is only marginally affected as desired.
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[bookmark: _Ref458783396]Figure 4 Path loss along a sample trajectory (left) and CDF of path loss within a cell (right) using soft and hard LOS state modelling according to the modified equation for H(LOSsoft)
Observation 4: The equation for LOSsoft is based on an approximation of the field strength due to knife-edge diffraction, thus the value of LOSsoft should be applied without a square root in the channel matrix equation
The CR [3] provides the corresponding modification of H(LOSsoft) and removal of PL(LOSsoft) to the TR 38.900.
[bookmark: _Toc457979804]Conclusion
The following observations are made in this contribution:
Observation 1: The description in section 7.6.3.3 of TR 38.900 is not fully aligned with the agreed R1-165354 from RAN1#85
Observation 2: The procedure for generating HLOS and HNLOS in section 7.6.3.3 in TR 38.900 may need to be clarified
Observation 3: The two equations for path loss PL and channel matrix H with soft LOS state are inconsistent with each other and result in very different channel gains
Observation 4: The equation for LOSsoft is based on an approximation of the field strength due to knife-edge diffraction, thus the value of LOSsoft should be applied without a square root in the channel matrix equation
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Based on these observations, the following proposal is made:
Proposal: The CR R1-167479 that clarifies and corrects these issues is approved
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Optionally, soft LoS state can also be modeled to generate PL and channel impulse responses containing characteristics
of both LOS and NLOS. Soft LOS state LOS, is generated by floating numbers between 0 (NLOS) and 1 (LOS) in
the spatial consistency modeling. The value of LOS  is determined by
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where:
- dyps is the correlation distance (m) for LOS/NLOS state,
- G is a spatially consistent Gaussian random variable;
- F(d) =+2erf "*(2P,55(d) — 1); and
- Pips(d) is the distance dependent LOS probability function.

After LOS,,y, is obtained, the path loss PL and channel matrix # with soft LOS state are calculated as:

PL(LOS, ;) = PLygg *LOS 3 + PL 05 -(1~ LOS, )

H(LOS, ) = H 1 - \[LOS,pp + H - J1-LOS
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