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Introduction
In 3GPP RAN#70, a RAN-level study on “Scenarios and Requirements for Next Generation Access Technologies” (see [1]) was approved. The objective of this study includes
· Identify the typical deployment scenarios associated with attributes such as carrier frequency, inter-site distance, user density, maximum mobility speed, etc.
· Develop specific requirements for next generation access technologies for the identified deployment scenarios.

One of the important objectives is to identify the deployment scenarios. It is widely acknowledged that 5G will enable very high capacity in dense urban with high user density. For example, in [2], the dense urban scenario is identified as one of the deployment scenarios for enhanced mobile broadband (MBB). This document provides additional considerations to this important scenario, in addition to the proposals in [3].
Consideration on principles of selecting attributes
The attributes of the deployment scenario are important to guide the future system designs. Therefore, the following principles are considered:
· The selection of the attributes should be representative and reflect the potential challenge for achieving the demanding performance, such that critical questions in system design and performance can be investigated.
Considering the above principles, some additional considerations on selection the attributes for dense urban are discussed in next section.
Consideration on attributes of dense urban scenario (for eMBB)
In NGMN’s liaison statement [2], a set of deployment scenarios that are considered as important for enhanced MBB are presented. Among them, the deployment scenario that gathered the most interest is the “dense urban”. For this deployment scenario, high area traffic capacity and consistent user experienced data rate are desired. Therefore, the use of different frequency bands, including higher frequency bands (above 24 GHz), is considered, as well as multi-layer deployment (macro and micro layer). This results in many possibilities when defining the major attributes for this scenario. 
This section provides the specific considerations for this deployment scenario.
Frequency band
For dense urban, high area capacity and user experienced data rate are desired. At the same time, parts of the users are indoor users, which require good outdoor-to-indoor (O-to-I) coverage. In this case, the use of lower frequency (<6 GHz) is acknowledged (e.g., in [2][3]).
On the other hand, to meet the very high demand on capacity, large bandwidth would be helpful, and therefore higher frequency band (above 24 GHz) is attractive. According to WRC-15, the potential IMT spectrum allocation in WRC-19 is from 24 GHz to 86 GHz. Among this wide range of spectrum bands, 30 GHz and 70 GHz are the two representative bands. Especially, around 70 GHz, there are 15 GHz of potential bandwidth (i.e., 66 GHz – 76 GHz, and 81 GHz to 86 GHz). Further, very massive antenna arrays could be employed at 70 GHz to compensate the propagation loss. 
Considering the uncertainty for IMT spectrum allocation in WRC-19, both 30 GHz and 70 GHz deserve to be introduced in the deployment scenario and it is need to understand the impact of their propagation characteristics on the system performance, and study their potential of achieving 5G requirements.
Proposal: dense urban scenario (for eMBB) should consider carrier frequency around 4 GHz, and around 30 GHz or around 70 GHz
User distribution
For dense urban, the user distribution is another important attribute. There is interest to exploit the heterogeneous network (HetNet) to achieve higher area traffic capacity and user experienced data rate. For HetNet, two typical user distributions were considered in previous 3GPP evaluation [4]:
· Uniform distribution. This case represents the environment where the high data rate demanding users are uniformly distributed, which is an important case to explore the consistent user experience. 
· Non-uniform distribution. This case represents the environment where there is some hotzones due to, e.g., gathering points, and open squares, etc. In this case, the users could benefit from being close to the radio access point.
For dense urban case, one of the challenges is to keep consistent yet high user experience. For example, in NGMN white paper, it is required that 95% of the locations need to guarantee the user experienced data rate to be above a certain level. For this purpose, the uniform user distribution could be a good sampling of user locations and to be used in evaluations to check whether consistent user experience could be achieved, while non-uniform user distribution could serve as a special case of user location sampling. Therefore, in addition to the proposals in [3], the uniform user distribution in “step 2” (as shown in [3]) deserves to be introduced.
On the other hand, for the number of users per TRP, it is generally considered that 5G system should benefit from MU-MIMO. If the number of users per TRP is limited to 10, there is implication that 5G system does not need to support more than 10 paired users. However, it is not clear whether such kind of limitation is needed, especially considering the potential study of massive MIMO using 32 port or more (in [5], 15 users per TRP is assumed for FD MIMO study). It is understood that 10 users per TRP would be beneficial to facilitate the comparison of 5%-tile user spectrum efficiency. However more users could be introduced to facilitate the potential study of massive MIMO.
Proposal:
· UE distribution: 
· Step 1: Uniform distribution, 10 users or 20 users per TRP (10 users for comparison of cell edge spectrum efficiency)
· Step 2: Uniform distribution and non-uniform distribution, 40 users per macro TRP area.
User mobility
In 5G timeframe (2020 and beyond), there will be more users enjoying the data service on vehicle. This would especially be the case in dense urban scenario. In this case, it is important to investigate the support of mobility and at the same time to keep relatively high data rate. There is potential challenge to achieve this high demands. Therefore, it would be worthwhile to introduce user mobility in addition to low mobility use cases. To focus on the challenging use cases, the rush hour is proposed as the use case for high mobility scenario.
Proposal: 
· UE speed: 
· Office hour: 80% indoor (3km/h), 20% outdoor (3km/h) 
· Rush hour: 20% indoor (3km/h), 80% outdoor (30km/h)
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This contribution discusses the additional consideration on attributes for dense urban. Based on the discussion, it is proposed to include the following into the attributes of dense urban scenario in TR of scenarios and requirement for next generation access technologies.
· Carrier frequency: around 4 GHz, and around 30 GHz or around 70 GHz
· UE distribution: 
· Step 1: Uniform distribution, 10 users or 20 users per TRP (10 users for comparison of cell edge spectrum efficiency)
· Step 2: Uniform distribution and non-uniform distribution, 40 users per macro TRP area.
· UE speed: 
· Office hour: 80% indoor (3km/h), 20% outdoor (3km/h) 
· Rush hour: 20% indoor (3km/h), 80% outdoor (30km/h)
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