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1. Introduction
In the last RAN1 meeting (RAN1 #74), it was agreed to introduce high rise scenario in 3D channel modeling study with second priority. The agreement was that:
Agreement:

· Agree on the additional high-rise scenario described in slides 3&4 of R1-133916

· The ISD for this new scenario is 300m

· FFS detailed 3D channel modelling aspects for this new scenario.
In this contribution we provide further considerations on high rise scenario, including further details of high rise scenario, impact to channel modeling study, and RAN1 timeline considerations.
2. Further Details of High Rise Scenario
2.1. Density of High Rise Building

In last meeting density of high rise buildings was discussed during online discussion for R1-133916. Our proposal was to use one high rise building per sector for ISD = 300 m. In this section, we provide further validation of this proposal.

For the purpose of calculating high rise building density, we use electronic map of Beijing downtown. Certain API can export the locations of buildings higher than 15 floors. The locations of high rise buildings within the fourth ring of Beijing (essentially the center part with 300 km2 area) are exported. The we compute the average number of high rise building within a circle, where the radius is half of ISD and the center is one high rise building. Such computation method naturally exclude the area without any high rise building. The results are given in Table 1, where the number of buildings in circle has been scaled to number of buildings in hexogonal.
	ISD (m)
	100
	200
	300
	200
	500
	600

	result
	0.2006
	1.485
	2.960
	4.488
	6.005
	7.560


Table 1. Average number of high rise building in three sectors*
From the above statistics, it can be observed that for ISD = 300 m, it is reasonable to assume one high rise building per sector. For ISD = 500 m, two buildings per sector seems feasible. Such results are well aligned with the discussions in last meeting. Therefore we propose:
· For high rise scenario with ISD = 300m, assume averagely one high rise building per sector
It should be noted that the above proposal is mainly intended to be used to derive the channel modeling properties in the next section. For large scale parameter calibration, in our view it is not necessary to explicitly model building. For performance evaluation, it could be FFS if buildign modeling is necessary at this stage.
3. Impact on 3D Channel Modeling SI
In last meeting there was certain discussion on which aspect of channel model SI would be impacted by high rise scneario. In this section we list several potential aspects and provide our thinking on how to deal with the issues :

· LoS probability. It is clear that LoS of UEs in high rise building may be blocked by other high rise buildings, especially when considering the path from non-serving cell. It is possible to find out LoS probability using ray-tracing software based on the clarification in section 2
· Height dependent ESA/ESD. This topic is being discussed for UMa/UMi. Based on our measurement results in a companion paper [1], the ESA/ESD variation with respect to height is not severe (if there is any), therefore we expect it is possible to extend results of UMa/UMi to high rise scenario.
· PL Height gain. Regarding the UEs behind high rise buildings, in which the diffraction from roof-top does not exist, the physical mechanism to introduce height gain is changed. In this case we suppose a linear model similar to UMa and UMi should be applied, where the exact value of height gain (alpha) can be selected carefully.
· Environment height probability for breakpoint distance. The environment height probability for UEs in higher floors may need to be revisited because the reflection point may be higher than low rise buildings. According to the clarification in last section, the high rise buildings are relatively sparse, which means that the reflection from other high rise buildings should be fairly weak. On that sense we propose to reuse the agreed environment height probability, i.e., uniformly distributed under low rise building height.
· Ground level PL. The main reason to reconsider ground level PL is that the UE behind high rise buildings cannot receive the over-rooftop path, so its ground level PL may be changed from UMa/UMi. One possibility is to use ray-tracing to find out the new ground level PL, but we are a bit uncertain of the accuracy of ray-tracing for PL calculation. At this stage our initial thinking is to reuse the existing ground level PL, because in our view this aspect is not necessarily the determining factor of performance gain of 3D MIMO techniques.
In summary, we see some necessity to study the first three factors: LoS probability, height dependent ESA/ESD, and PL height gain. At this stage we are more inclined to reuse the existing agreements on the latter two factors: environment height probability and ground level PL.
4. Conclusions

In this contribution we provide further considerations on high rise scenario, including further clarification of high rise scenario and possible impact to 3D channel SI.
Firstly the density of high rise building proposed in last meeting is confirmed based on real city statistics, i.e.,

· For high rise scenario with ISD = 300m, assume averagely one high rise building per sector
It should be noted that the above proposal is mainly intended to be used to derive the channel modeling properties below. In our understanding explicit building modeling is not necessary in calibration process. It could be FFS if building modeling is necessary for performance evaluation at this stage.
Secondly we discuss possible parameters that may need to be changed due to high rise scenario. In summary we propose to:

· Consider to revisit/extend the agreements for the following three parameters :
· LoS probability

· Height dependent ESA/ESD

· PL height gain

· Consider to reuse the agreement for the two following parameters :

· Environment height probability for breakpoint distance
· Ground level PL
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