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Introduction
In the last ad-hoc meeting, deployment scenarios for enhanced mobile broadband (eMBB) service are discussed, and most deployment related parameters are determined. However, one of the key deployment factors, i.e., user distribution and UE speed for dense urban scenario, is still open for further study. This document proposes assumptions for UE mobility in dense urban, also including uniform user distribution (if not agreed by email) and number of users in macro cell to fill this gap.
Discussion of Dense urban deployment scenarios
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 [1]:
· 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[2], the uniform user distribution in “step 2” (as shown in[2]) 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 [3], 15 users per TRP is assumed for 16-port 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. Considering the 3GPP assumption usually use 30/60 users per macro TRP area, and considering the densified deployment in 5G, it could be appropriate to assume >60 users per TRP area if there are micro deployment (especially for the case of large number of micro TRPs per macro TRP area), and 30 users per TRP area for one layer deployment. 
Proposal:
· UE distribution: 
· Step 1: Uniform distribution, 10 users or 30 users per TRP (10 users for comparison of cell edge spectrum efficiency)
· Step 2: Uniform distribution and non-uniform distribution, >60 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 addition, MIMO design and numerology design are sensitive to the movement of terminals. If not appropriately designed, the system performance might be degraded considerably, even under some intermediate terminal speed, e.g., 30km/h. 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. This would especially be the case for rush hour, but also applies to office hour.
Proposal: 
· UE speed: 
· Office hour: 80% indoor (3km/h), 20% outdoor (3/30km/h) 
· Rush hour: 20% indoor (3km/h), 80% outdoor (30km/h)
Micro site density
In 5G timeframe, a more densified small cell deployment is also possible, especially in the case of dense urban area. Especially, when targeting the demanding area traffic capacity, dense deployment would be a promising technology in addition to improving spectral efficiency and enabling large bandwidth transmission. It is therefore beneficial to study and evaluate a more densified deployment scenario. 
Proposal:
· Number of micro TRP per macro TRP area: 3, 6 or 9
Conclusion
[bookmark: OLE_LINK3]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. 
· Number of micro TRP per macro TRP area: 3, 6 or 9
· UE distribution: 
· Step 1: Uniform distribution, 10 users or 30 users per TRP (10 users for comparison of cell edge spectrum efficiency)
· Step 2: Uniform distribution and non-uniform distribution, >60 users per macro TRP area.
· UE speed: 
· Office hour: 80% indoor (3km/h), 20% outdoor (3/30km/h) 
· Rush hour: 20% indoor (3km/h), 80% outdoor (30km/h)
Text proposals based on these discussions are included in Annex of this contribution.
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Annex 
Text proposal to TR38.913
-------------Start of text proposal-----------------
6.1.2	Dense urban
…
Table 6.1.2-1: Attributes for dense urban
	Attributes
	Values or assumptions

	Carrier Frequency
NOTE1
	Around 4GHz + Around 30GHz (two layers)

	Aggregated system bandwidth
NOTE2
	30GHz: [1GHz (DL+UL)]
4GHz: [200MHz (DL+UL)] 

	Layout
	Two layers:
- Macro layer: Hex. Grid
- Micro layer: Random drop
Step 1 (NOTE3): Around 4GHz in Macro layer
Step 2 (NOTE3): Both Around 4GHz & Around 30GHz may be available in Macro & Micro layers (including 1 macro layer, macro cell only)

	ISD
	Macro layer: 200m
Micro layer: 3(tbc), 6 or 9 micro TRPs per macro TRP,
All micro TRPs are all outdoor

	BS antenna elements
	Tx: TBD-EMAIL
Rx: TBD-EMAIL

	UE antenna elements
	@4GHz:
Tx: TBD-EMAIL
Rx: TBD-EMAIL
@30GHz:
Tx: TBD-EMAIL
Rx: TBD-EMAIL

	User distribution and UE speed
	· UE distribution:
· Step1 (NOTE3): Uniform/macro TRP, [10]30 users per TRP (10 users for comparison of cell edge spectrum efficiency) (NOTE4)
· Step 2 (NOTE3): Uniform distribution and non-uniform distribution, >60 users per macro TRP area Uniform/macro TRP + [3] [Clustered] micro TRP, 10 users per TRP (NOTE4)

· UE speed:
·  Office hour: 80% indoor (3km/h), 20% outdoor (3/30km/h)
·  Rush hour: 20% indoor (3km/h), 80% outdoor (30km/h)

	Service profile
	NOTE:	Whether to use full buffer traffic or non-full-buffer traffic is FFS. For certain KPIs, full buffer traffic is desirable to enable comparison with IMT-Advanced values.



-------------End of text proposal-----------------
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