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1. Introduction

Regarding height-dependent pathloss modeling, the following agreements were made in RAN1#73 meeting [1]:

	Agreement:
· For LOS probability calculation and environment height calculation, 2D distance is used.

· LOS probability for 3D UMi:
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· LOS probability for 3D UMa is a function of d and hUT. 

· Details FFS.

· 3D UMi

· Environment height is 1m, independently of hUT.

· 3D UMa 

· A LOS UE’s environment height is 1m with probability p(d, hUT)

· Otherwise the environment height is hE(hUT).

· Details of p(d, hUT) and hE(hUT) FFS, e.g. if hE(hUT)  is a deterministic or stocastic function

· 3D UMa

· Height gain α = [0.6][0.9].

· 3D UMi

· Alt 1:
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·  FFS height gain α 

· Alt2:

· Decrement of PL is a non-linear function of height and/or distance

· Alt3 :

· Proposal  as in R1-132100
· FFS, to be decided in the next meeting, companies are encouraged to bring additional measurement or simulation results




In this contribution, we bring up some clarification issues on 2D/3D distance measures to have a common understanding among companies, also taking relevant SCE decisions into account.
2. Clarification issues on distance measures
We first summarize current working assumptions or agreements made in both SCE and 3D sessions, which we consider need to be clarified, as shown in Table 1:
Table 1. Summary of recent decisions in both SCE and 3D discussions.

	
	SCE SI
	3D SI

	Distance dependent pathloss
	3D distance (agreed)
	3D distance (agreed)

	(1) Distance (d) for comparisons with breakpoint distance (d’BP)
	3D distance (working assumption)
	unclear (clarification needed)

	(2) LoS/NLoS probability
	3D distance (working assumption)
	2D distance (agreed)


The first row in Table 1 shows the same agreement for both SCE and 3D SIs, which is using 3D distance for distance-dependent pathloss.
For the second row in the table regarding issue (1), a working assumption was made in the SCE session of RAN1#72bis meeting which is using 3D distance [2], whereas in the 3D session of RAN1#73 meeting only a related agreement, but unclear, is found in the first bullet in Section 1 as follows:

· For LOS probability calculation and environment height calculation, 2D distance is used.

The reason that this sentence is unclear is because of the term “environment height calculation”, which does not seem to say about issue (1), but seem to say about the environment height determination depending on the probability p(d, hUT) for 3D UMa in which the distance d should be 2D (meaning effectively the same decision as (2)).

Observation 1:  It needs to be clarified whether 2D or 3D distance (d) is used for comparisons with breakpoint distance (d’BP) in determining LoS pathloss.

For the third row in the table regarding issue (2), a working assumption was made in the SCE session of RAN1#72bis meeting which is using 3D distance, whereas an agreement was made in the 3D session of RAN1#73 meeting which is using 2D distance as in the above first bullet of Section 1.

Observation 2:  For determining LoS/NLoS probability, the decision on the distance measure to be applied was different for SCE and 3D SIs, and an alignment for the decisions by cross-checking between the SIs seem to be needed for further references and subsequent studies.

3. Suggestion on clarifications
Regarding issue (1), note the breakpoint distance at 1.5m UE height is calculated as d’BP,UMa = 320m for UMa, and d’BP,UMi = 120m for UMi, respectively. So, the distance ranges causing differences according to using 2D or 3D distance measures are calculated as ranges from 319.1m to 320m for UMa, and from 119.7m to 120m for UMi, respectively, representing negligible distance ranges for UE dropping and almost no performance differences in whether the 2D or 3D distance measure is used.
Since in the email discussion [72bis-19] the group agreed that “The ITU two-slope model can be reused by modifying only its breakpoint distance. (The free space propagation formula up to the breakpoint distance and the slopes need not be modified, and we keep the continuity at the breakpoint.)”, if we decide the 2D distance measure on issue (1), it will cause a confliction to the agreement from the email discussion by breaking the continuity at the breakpoint distance on the above distance ranges. Therefore, we suggest adopting the 3D distance measure for issue (1), in order to keep the previous agreement from [72bis-19] as well as aligning with the decision from SCE discussion, with negligible performance differences.

Proposal 1:  Agree on adopting the 3D distance measure (d) used for comparisons with breakpoint distance (d’BP) in determining LoS pathloss, in order to keep the previous agreement from [72bis-19] as well as aligning with the decision from SCE discussion.

Regarding issue (2), the focus in SCE discussion was when the UE is located very close to the transmitter (e.g., within 10m). The working assumptions made in SCE discussion follow the rationale that the 3D distance measure is superior for such small distances (in that the pathloss using the 3D distance measure better matches to the free space pathloss) and other pathloss-related models such as (1) and (2) are also desired to use the 3D distance measure for consistency.  As the UE is located farther from the transmitter, the difference between using 2D or 3D distance measure becomes negligible.

Based on the discussion above, one way to make an alignment for the distance measure for (1) and/or (2) is to commonly use 3D distance for both SCE and 3D SIs in order to take into account such small-distance issues considered in SCE discussion (while still obtaining very similar results in larger-distance UEs regardless of using whether 2D or 3D distance measure as shown in Figure 1).
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Figure 1.  LoS probability for UMa and UMi channels with 2D or 3D distance measures.
Note in Figure 1 we plotted LoS probability for UMa and UMi as a UE on the ground moves away from the transmitter. The curves marked with ‘2D, 1st floor’ represent the ITU UMa/UMi LoS probability, and the curves marked with ‘3D, 1st floor’ are drawn by using the 3D distance measure instead of the 2D distance measure, showing relatively lower LoS probability. Since marginal performance differences are observed in both UMa and UMi cases in areas beyond the minimum UE to eNB distance (35m for UMa and 10m for UMi), it can be possible to decide in 3D SI that (2) LoS/NLoS probability is based on 3D distance measure as well, aligning with the decision made in SCE discussion.

Proposal 2:  It can also be possible to decide in 3D SI that LoS/NLoS probability is based on 3D distance measure as well, aligning with the decision made in SCE discussion.

4. Conclusion
In this contribution, we discussed some clarification issues on 2D/3D distance measures by also taking relevant SCE decisions. The following observations and proposals were given based on the discussion, and we suggest clarifying these issues:
Observation 1:  It needs to be clarified whether 2D or 3D distance (d) is used for comparisons with breakpoint distance (d’BP) in determining LoS pathloss.

Observation 2:  For determining LoS/NLoS probability, the decision on the distance measure to be applied was different for SCE and 3D SIs, and an alignment for the decisions by cross-checking between the SIs seem to be needed for further references and subsequent studies.

Proposal 1:  Agree on adopting the 3D distance measure (d) used for comparisons with breakpoint distance (d’BP) in determining LoS pathloss, in order to keep the previous agreement from [72bis-19] as well as aligning with the decision from SCE discussion.

Proposal 2:  It can also be possible to decide in 3D SI that LoS/NLoS probability is based on 3D distance measure as well, aligning with the decision made in SCE discussion.

______________________________________________________________________
References

[1] 3GPP TSG RAN1 meeting #73 report.
[2] 3GPP TSG RAN1 meeting #72bis report.
[3] R1-132241, Summary of Email discussion [72bis-19] on PL_b for LOS and 3D UMi PL, LG Electronics.







PAGE  

[image: image1.wmf])

(

Pr

)

(

Pr

3

d

d

LOS

UMi

ITU

LOS

UMi

D

-

-

-

-

=

