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1 Introduction

In the RAN1 #84 meeting, two WFs were discussed in terms of requirements and scenarios for 5G channel model. In [1], it is agreed that channel model study item (SI) should take into account the outcome of RAN-level discussion in the 5G requirement SI. The objective of the 5G requirement SI is to identify the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc, and to develop requirements for 5G technologies for the identified deployment scenarios taking into account [2]. In [3], three scenarios are selected with the 1st priority for the channel modeling study, i.e., urban micro (UMi)-street canyon, indoor-office and urban macro (UMa). Note the channel model based on the measurements from the agreed scenarios will be used to evaluate the 5G potential technical solutions to verify whether the defined performance targets can be met. Therefore, it is quite important to align the scenarios in channel model SI with those in 5G requirement SI, to make sure the evaluation methodology and models are available for all the identified scenarios.
In this contribution, we analyze the definition of deployment scenarios in 5G requirement SI, especially in terms of indoor hotspot scenario where huge amount of data traffic is consumed, and show it impact on the channel modeling.
2 Discussion on the indoor hotspot scenario 
From the current TR 38.913 [2], we can see that the indoor hotspot deployment scenario focuses on small coverage per site (or TRP/BS) and high user throughput or user density in buildings. Some of its attributes are listed in [2], based on which we can see that two major categories of attributes are provided. One category of attributes are tightly connected with channel modeling, while the others are more relevant to solutions including both technical and deployment ones. 
2.1 Channel model related attributes
The major attributes related with channel model are carrier frequency, bandwidth, layout, user distribution and speed. The detailed analysis is presented in the following.

2.1.1 Carrier frequency
Two options are possible. One is high frequency only, which means all the indoor sites will be deployed at high frequency, and no low frequency is deployed. In this case, two carrier-frequency candidates are proposed, i.e., around 30 GHz or 70 GHz. The other option is to deploy both high and low frequency bands together for indoor sites when high frequency only cannot meet the performance requirements. In this case, the low frequency around 4 GHz can be used to improve the coverage performance. Therefore, it is straightforward to carry out the channel measurement, data processing and modeling at least on carrier frequencies mentioned above.
Proposal 1: Carrier frequency at least around 4 GHz, 30 GHz and 70 GHz should be included in channel modeling for indoor hotspot scenarios.
2.1.2 Bandwidth
Based on current discussion, up to 1 GHz aggregated system bandwidth is assumed including both downlink and uplink. It means that for high frequency above 6 GHz, at least 1 GHz should be supported in the channel model. Note that in [1], support for large channel bandwidths (up to 10% of carrier frequency) is agreed. For the deployment of both high and low frequency, the bandwidth below 6 GHz is not determined yet, thus if it is larger than 100 MHz, e.g., 200 MHz, its impact on the channel model for below 6 GHz should also be taken into account. 
Proposal 2: Bandwidth up to 10% of carrier frequency should be included in channel modeling for indoor hotspot scenarios.
Proposal 3: Extension to more than 200 MHz bandwidth for below 6 GHz may be included in channel modeling for indoor hotspot scenarios.
2.1.3 Layout
In current TR 36.913, the layout of indoor hotspot scenario is described as single layer of open office, which is quite similar to the scenario 3 in small cell enhancement SI [4]. However, in 5G system more small cells (12 per floor) are expected to be deployed in the indoor environment with smaller ISD (20m), which can be extended based on scenario 3 where up to 4 small cells are deployed per floor with 40m ISD. Although the exact layout of indoor hotspot scenario is not discussed in TR 36.913, similar discussions are raised in several proposals, e.g., the following layout from [5] can be regarded as one example.
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Figure 1. Sketch of indoor hotspot deployment
In this case, the indoor hotspot scenario consists of one floor of a building. The height of the floor is 3 m and the sites are deployed on the ceiling. The floor contains 16 rooms of 15 m × 15 m and a long hall of 120 m × 20 m. Therefore, it can represent a hybrid scenario where both half-closed rooms and open hall exist together. 
Proposal 4: Mixed open and closed layout of indoor hotspot scenario may be included in channel modeling.
2.1.4 User distribution
All the users are located indoor of the building. Since all the sites are also deployed indoor and single layer is assumed, only indoor to indoor links exist in this scenario. However, as there are a number of rooms, the communication link between a site and a specific user may be blocked by the intermediate obstacles, e.g., walls/doors/ or even other moving users. Note that if multiple floors should be considered (right now it is still open), the penetration loss signals experienced between different floors should also be modeled.
Proposal 5: Links between indoor BSs and indoor UEs should be included in channel modeling for indoor hotspot scenarios.
2.1.5 UE speed
For indoor hotspot scenarios, only low mobility (3 km/h) users are assumed.
Proposal 6: UE speed of 3 km/h should be included in channel modeling for indoor hotspot scenarios.
2.2 Solution related attributes
In addition to the channel model related attributes, there are also some attributes which are connected more tightly with specific solutions. This category of attributes is used to illustrate the density and antenna configuration of BS/UE.
3 Conclusions
In this contribution, we analyze the definition of indoor hotspot scenarios in 5G requirement SI in order to derive its guidance on channel modelling. Based on the analysis above, the following proposals are drawn.
Proposal 1: Carrier frequency at least around 4 GHz, 30 GHz and 70 GHz should be included in channel modeling for indoor hotspot scenarios.
Proposal 2: Bandwidth up to 10% of carrier frequency should be included in channel modeling for indoor hotspot scenarios.
Proposal 3: Extension to more than 200 MHz bandwidth for below 6 GHz may be included in channel modeling for indoor hotspot scenarios.
Proposal 4: Mixed open and closed layout of indoor hotspot scenario may be included in channel modeling.
Proposal 5: Links between indoor BSs and indoor UEs should be included in channel modeling for indoor hotspot scenarios.
Proposal 6: UE speed of 3 km/h should be included in channel modeling for indoor hotspot scenarios.
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