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1. Introduction
In RAN#69 meeting, the SID for above 6 GHz channel modeling was approved in [1]. As part of the study, an e-mail discussion has been conducted focusing on analysis of channel modeling activities outside of 3GPP, interested scenarios, frequency bands, modeling methodologies and additional features [2]. In this contribution, we discuss the potential scenarios for mmW technologies, and henceforth to be used for high frequency channel measurements.
2. Discussion on scenarios 
In the email discussions [2], multiple scenarios are proposed in the >6GHz channel model. However, due to the small coverage of high frequencies, the scenarios should be different from the low frequencies. In this section, we give more discussions on indoor and outdoor scenarios. 
2.1. Indoor scenarios 
Indoor scenario has the most possibility to deploy the high frequency transmission. First, indoor scenarios could provide a relatively closed space, where the propagation loss could be improved due to reflection from walls and ceilings. The second reason is that indoor scenario could provide a relative static environment, which will make beam forming and tracking more easily.
According to different size of indoor space, we propose 3 sub categories for indoor scenarios.
· Small meeting room/living room/small office 
· Indoor open office
· Shopping mall/Stadium/Airport and train station
Small meeting room mainly covers isolated room size around 4x8 m2 and the height of antenna could be 3 meters.  The typical scenario is presented as below.
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Figure 1, a small/isolated meeting room
For the first kind of indoor scenario (meeting room) in Figure 1, only line-of-sight cases exist and there is no NLoS cases induced by building blockage. Due to the short distance, the trends of propagation loss versus distance may not be very obvious. However, the multipath in this meeting room could be plentiful. Therefore, in the small isolated room, the angle spread will be large, but the delay spreads will be very small. Considering that people move in the meeting room, the LOS transmission will be disturbed by human body. The blockage due to human body will appear and disappear in a short time. The system design should support switch transmission from LOS to NLOS then back to LOS.
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Figure 2, an indoor open office scenario. 
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Figure 3, the topology of indoor office and open area
The second indoor scenario, indoor open office, is another typical scenario where high data rate and high volume traffic are required. The typical size of open area in the open office, in Figure 2, could be 12m by 40m. And the height of antenna should be similar as in the isolated room. Besides the open area, corridors and closed rooms could also be included as shown in Figure 3. LOS case has a very high probability in such a scenario. And NLOS cases also appear due to pillar and turning around corners. Open office scenario is big enough to observe the trends of distant dependent pathloss. And the angle spreads will be smaller than the isolated room. But the delay spreads will be larger than the isolated room.
When people stay in their cubic, the blockage caused by human bodies or cubic may occur. And this kind of blockage would last for a long time, i.e., static blockage. Moreover, the blockage may change from time to time. For example, when people pass by, the blockage due to human body will appear and then disappears, i.e., blockage change due to environment movement. For another example, the transition from LOS to NLOS may happen when people step from open area to corridors or behind the pillars, i.e., blockage change due to UE movement. 
The third indoor scenario, shopping mall, stadium, airport and train stations, could also be considered as indoor scenarios but have larger and higher space within the buildings. LOS and NLOS cases will have a more balanced possibility when compared to the other two indoor cases. Even larger delay spreads could be observed in such a scenario. And the disturbance from crowds of people is the main issue to be solved in such a scenario.
[image: image4.jpg]


[image: image5.png]cae o® = o3 =B ‘@ g
FEP e m @ & @I @
™1 o =_ FLIRELLRELR





Figure 4, a shopping mall scenario
Proposal 1:
Indoor scenarios includes 3 sub-categories: 1)Isolated room, 2)indoor office and 3)large space indoor scenarios (e.g. shopping mall, stadium, airport and train stations), because their channel characteristics are vastly distinct.
Table 1 Summary of sub-scenarios in indoor
	Sub-scenarios
	Isolated room
(meeting room, small office)
	Open office 
(open area, with and without closed offices)
	Large space indoor scenario
(shopping mall, stadium, airport, train station)

	Size(m,m)
	4x8
	Open area,12x40
Full size,45x 60
	80x150

	Antenna height
	3m
	3m
	3-5m

	LOS and NLOS
	LOS only
	LOS and NLOS
	LOS and NLOS

	features
	Non distance dependent pathloss
LoS Dominant

Smaller delay spreads
Larger angle spreads
Temporal blockage due to human body 
	Distance dependent pathloss
Includes NLoS cases

Larger delay spreads
Temporal blockage due to human body
NLOS due to turning around, pillars
Transition from LOS to NLOS
	Distance dependent pathloss
More balanced LoS and NLoS
Temporal blockage due to human body and crowds of people
NLOS due to turning around, pillars
Transition from LOS to NLOS


2.2. Outdoor scenarios 
Legacy outdoor scenarios contain UMi and UMa. Considering the short coverage of high frequency, the UMi scenario with 200m ISD could be reused in high frequency. But the deployment scenario will be different from those below 6GHz. 2 sub scenarios, 1) street canyon and 2) open square, could be derived from UMI.
Street canyon describes the scenario that users are distributed on the sidewalks. And the serving cells could be deployed on the buildings or light poles nearby. Usually, the base stations should be lower than buildings surrounded which is the same as the definition of UMi. And this feature should also enhance the transmission of high frequencies. Low mobility UEs are the main serving targets. Compared with indoor scenarios, more moving scatterers such as reflections from vehicles should be considered. The blocking effects due to moving cars and people should be also considered. Those features are critical to provide accurate performance evaluations for high frequency outdoor deployments.
Open square scenarios are similar as street canyon, but have less moving vehicles but contain more people crowds. In this scenario the light pole base stations may occupy a larger proportion, when compared with the street canyon scenarios.
Proposal 2: 
Outdoor UMi scenario includes two sub-scenarios: street canyon and open square. Light pole station at 3m high are used in UMI scenarios.
Outdoor to indoor coverage is a critical scenario in 3D MIMO evaluations, and 80% UEs are dropped in the indoor under 3D-UMI’s assumption [3]. But the penetration loss of high frequency could be from 28dB to 40 dB depending on different material [4]. Such a high penetration loss will challenge the feasibility and economics of O2I coverage.  The most available method for O2I coverage is transmission through the windows. And for the users at the inner part of the buildings, the signal strength will be very low. Then for the evaluation method, we propose to reduce the indoor UE numbers compared with 3D MIMO. 
Proposal 3:
The penetration loss for high frequency needs more investigations. Exact percent of indoor UE may be reduced compared with low frequency O2I scenarios for high frequency O2I scenario. 
3. Conclusions

Based on the discussions in clause 2 the following is proposed.
Proposal 1:
Indoor scenarios includes 3 sub-categories: 1)Isolated room, 2)indoor office and 3)large space indoor scenarios (e.g. shopping mall, stadium, airport and train stations), because their channel characteristics are vastly distinct.

Table 1 Summary of sub-scenarios in indoor
	Sub-scenarios
	Isolated room
(meeting room, small office)
	Open office 
(open area, with and without closed offices)
	Larger space indoor scenario
(shopping mall, stadium, airport, train station)

	Size(m,m)
	4x8
	Open area,12x40
Full size,45x 60
	80x150

	Antenna height
	3m
	3m
	3-5m

	LOS and NLOS
	LOS only
	LOS and NLOS
	LOS and NLOS

	features
	Non distance dependent pathloss
LoS Dominant

Smaller delay spreads
Larger angle spreads
Temporal blockage due to human body 
	Distance dependent pathloss
Includes NLoS cases

Larger delay spreads
Temporal blockage due to human body and cubic
NLOS due to turning around, pillars
Transition from LOS to NLOS
	Distance dependent pathloss
More balanced LoS and NLoS

Larger delay spreads
Temporal blockage due to human body and crowds of people
NLOS due to turning around, pillars
Transition from LOS to NLOS


Proposal 2: 
Outdoor UMi scenario includes two sub-scenarios: street canyon and open square. Light pole station at 3m high are used in UMI scenarios.
Proposal 3:
The penetration loss for high frequency needs more investigations. Exact percent of indoor UE may be reduced compared with low frequency O2I scenarios for high frequency O2I scenario. 
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