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Introduction
In 3GPP RAN#70 meeting, the “SI Scenarios and Requirements for Next Generation Access Technologies” was approved with the aim to identify typical usage scenarios for next generation access technologies and the required capabilities in each corresponding usage scenarios, and to provide guidance to the technical work to be performed in RAN WGs. One of the objectives in the SID[1] regarding scenarios is to:
· Identify the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8] This contribution presents our views on the indoor hotspot and dense urban deployment scenarios for eMBB.
Deployment scenarios for eMBB 
The requirements of the future communications systems, such as higher data rate, higher connection density, better coverage and more consistent user experience, [2] have been widely discussed in 3GPP SA and organizations such as ITU-R, NGMN and IMT-2020(PG) in China[3][4][5].  It is a common understanding that different deployment scenarios can be used to satisfy different requirements.  Hotspot is the major type of scenarios for achieving higher user data rate.  In this section we discuss about our consideration on two scenarios - indoor hotspot and dense urban for hotspot environment.
2.1	Indoor hotspot
[bookmark: OLE_LINK3]Indoor hotspot, one of the typical eMBB deployment scenarios [6], can be considered as a scenario with isolated cells in a building/hotspot serving stationary and pedestrian users. Moreover, indoor hotspot scenario focuses on achieving higher user throughput by deploying denser sites and hence the smallest cells.  Indoor hotspot scenario was considered when 4G scenarios [7] were defined and evaluated. In order to meet new challenges in designing new radio access system, the scenario needs to be re-considered with some new elements added.
Table 1 Parameters for indoor hotspot scenario

	Attribute
	Value

	Deployment scenarios
	Indoor Hotspot

	Carrier Frequency
	When carrier frequency is lower than 6GHz, carrier frequency is 3.5GHz;

	
	When carrier frequency is higher than 6GHz, carrier frequency is is FFS

	Total system bandwidth 
	100MHz for LF

	
	FFS for HF

	Network layout
	Small cell only
Indoor floor

	Inter-Site Distance (ISD)
	10-20m

	Antenna configuration
	 up to 32 antenna elements with XPOL for LF 

	
	FFS for HF

	Maximum mobility speed
	3km/h

	Backhaul/Fronthaul
	Ideal or very fast 

	Device distribution
	100%  indoor



Table 1 shows the parameters for the indoor hotspot scenario.  Consideration on these parameters is discussed below.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Network Layout and Inter-Site Distance


Figure 1(a) Indoor hotspot scenarios with ISD=10m


[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Figure 1(b) Indoor hotspot scenarios with ISD=15m
As to the network layout, we propose to follow existing indoor hotspot environment in [8] which consists of one of floor of a building. The height of the floor is 6m. The floor contains 16 room of 15m X 15m and a long hall of 120m× 20m as shown in figures 1(a) and 1(b) with ISD=10m and 15m respectively.  Figure 2 shows the spectral efficiency of indoor scenario with ISD=10m and 15m with 2Tx and 4Tx equipped at each small cell.  It can be observed that 15m ISD provides better cell average spectral efficiency while 10m ISD provides better cell edge spectral efficiency.  Therefore, we propose to allow the smallest ISD=10m.  
[image: ]
Figure 2 Spectral efficiency of indoor scenario with different ISDs
Carrier Frequency 
As to carrier frequency, both below 6GHz (LF) and above 6GHz (HF) should be considered as the candidate for this scenario, and priority is the same between LF and HF in current phase. The total system bandwidth is 100MHz-300MHz for LF.  Decision on the carrier frequency and bandwidth will depend on the SI of “channel model for frequency spectrum above 6 GHz” [9]. 

Antenna Configuration
Regarding antenna configuration, the number of antenna elements depends on the carrier frequency as the antenna spacing depends on the wavelength.  If carrier frequency is LF, the number of antenna elements can be up to 32 with dual polarized antennas.  If the frequency is HF, the number of antenna elements could be higher than LF but the number of antenna elements depends on the frequency band.
Backhaul/Fronthaul
In this scenario, ideal or very fast backhaul/fronthaul is considered as it is relatively easier to support very fast wireline access such as fiber or VDSL in indoor hotspot such as in office.  Different partition schemes of NGFI (Next Generation Fronthaul Interface) can be considered in this scenario.  The partition scheme would affect the latency and throughput of the fronthaul interface. 

[bookmark: OLE_LINK4]2.2	Dense Urban
Dense urban is another eMBB scenarios considered for denser network deployment scheme, higher user densities and higher traffic loads than before.  Moreover, dense urban focuses on achieving higher user throughput by deploying denser sites.  Unlike indoor hotspot, dense urban scenario considers multi-tier of outdoor cells.  Table 2 shows the parameters we considered for the dense urban scenario.
Table 2 Parameters for dense urban scenario
	Attribute
	Value

	
	Macro/micro cells
	small cells

	Network layout
	macro cells with outdoor small cells

	Inter-Site Distance (ISD)
	200-500m
	More than 10 small cells in a cluster i.e. around 10-50m

	Carrier Frequency
	2G / 3.5GHz
	When carrier frequency is lower than 6GHz, carrier frequency is 3.5GHz;

	
	When carrier frequency is higher than 6GHz, carrier frequency is is FFS

	The total system Bandwidth
	100MHz for LF
	100MHz for LF

	
	FFS for HF
	HF is FFS

	Antenna Configuration
	Up to 128 antenna elements for LF
	Up to 64 antenna elements for LF

	
	FFS for HF

	Backhaul
	Non-Ideal backhaul/ Self backhaul

	Maximum mobility speed
	3km/h for indoor UEs
30km/h for outdoor UEs

	Device distribution
	50% indoor, 50% outdoor
More Option is FFS

	Maximum mobility speed
	3km/h indoor UE
30km/h outdoor UE



Network Layout and Inter-Site Distance
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Figure 3 Dense urban scenario with 3 layers
The network topology of Dense Urban deployment scenario is multi-tier network layout as shown in figure 3.  It can be up to 3 layers which consists of macro, micro and outdoor small cell layers. Comparing with the heterogeneous network considered in [7] , Dense Urban should consider denser deployment. 
Carrier Frequency 
Multi-layers may operate in different frequency bands.  Both macro cells and micro cells operate in bands below 6GHz i.e. LF bands.  Macro cells typically operate in 2GHz which provides better coverage but 3.5GHz can be considered at as well.  Micro cells operate in 3.5GHz typically but can consider high frequency in this stage.   For small cells, both below 6GHz (LF) and above 6GHz (HF) should be considered as the candidate for this scenario, and priority is the same between LF and HF in current phase.  The total system bandwidth is 100MHz-300MHz for LF.  Decision on the carrier frequency and bandwidth will depend on the SI of “channel model for frequency spectrum above 6 GHz” [9]. 
Antenna Configuration
Regarding antenna configuration, the number of antenna elements depends on the carrier frequency as the antenna spacing depends on the wavelength.  If carrier frequency is LF, the number of antenna elements can be up to 128 for macro/micro cells and up to 64 for small cells.  If the frequency is HF, the number of antenna elements could be higher than LF but needs FFS.
Backhaul
In this scenario, non-ideal backhaul should be considered as it is relatively difficult to deploy very fast wireline backhaul access especially between multiple layers.  Both wireline and wireless backhaul can be considered in this scenario.  Self backhaul can be considered between micro and small cells or between small cells.  The latency and throughput should be derived from explicit model which takes into account different backhaul schemes e.g. access and backhaul integration. 

 
Conclusions
In this contribution, we discuss about the indoor hotspot and dense urban deployment scenarios for eMBB.  Based on the discussion, we have the following proposals:

Proposal 1: For eMBB scenarios, both below 6GHz (LF) and above 6GHz (HF) should be considered as the candidate of carrier frequency for small cells, and priority is the same between LF and HF in current phase. The total system bandwidth is 100MHz-300MHz for LF. 
Proposal 2: Ultra dense network should be considered in eMBB scenarios. The shortest ISD is 10m in indoor hotspot. In dense urban, more than 10 outdoor small cells should be considered in a small cell cluster. 
Proposal 3: The number of antenna elements for indoor hotspot can be up to 32 for LF. In dense urban, the number of antenna elements can be up to 128 for macro/micro cells and up to 64 for small cells for LF.
Proposal 4:  Backhaul/fronthaul technologies should be considered in eMBB scenarios.  Ideal or very fast backhaul/fronthaul and different partition schemes of NGFI can be considered in this indoor hotspot.  Non-ideal backhaul should be considered in dense urban scenario.  Self backhaul can be considered between micro and small cells or between small cells.
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