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1 Introduction
In RAN1#59 meeting, MU-MIMO for 1.28Mcps TDD was discussed in [1]. The working assumption of introducing MU-MIMO was agreed in RAN1 while some concerns on 4-user MU-MIMO were raised. In order to show the scenario and gains of 4-user MU-MIMO, we would provide system simulation results in this contribution.

2 System simulation assumptions and results
2.1 system simulation assumptions 
The system simulation assumptions are listed below in Table 1.
Table 1  System Simulation Assumptions for MU-MIMO

	Parameters
	Values and comments

	Physical resources
	HSDPA: 

4 downlink timeslots including one timeslot used for control channels 

HSUPA: 

3 uplink timeslots including one timeslot used for control channels

	Midamble allocation scheme
	Special default, Kcell=8

	Channel model
	ITU Indoor A 3km/h 

	Control Channel Configuration
	HS-SCCH/HS-SICH 2

E-AGCH/E-HICH 2

	Traffic model
	full buffer

	Principle for MU-MIMO
	HS-PDSCH or E-PUCH for the users on different floors can use MU-MIMO
control channels for the users on every other floor can be multiplexed

	Path Loss
	PL=37+30log10(d)

d: diatance (in meters) between NodeB and UE  

	Lognormal shadowing
	4dB

	Power control
	Downlink: power control off
Uplink: power control on

	TX power of Antenna on each floor
	10dBm

	MCL
	55dB

	Noise level of BS
	-108dBm（BS noise figure 5dB）

	Noise level of UE
	-106dBm（UE noise figure 7dB）

	UE TX power
	Maximum UE TX power 21dBm
Minimum UE TX power -49dBm


Deployment Modeling
This modeling on each floor is referenced to the Pico scenario described in [2]. A model indoor environment is specified below and consists of a large office building with an open floor plan layout. Figure1 shows a diagram of the environment. The parameters of the Pico environment are the following:

· building size = 100 x 100 meters

· room size = 23 x 20 meters

· corridor width = 4 meters
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Figure 1 Pico deployment
Users are uniformly distributed over the area. Signal of each user and NodeB may penetrate several walls, the Penetration loss of inter-wall is 5dB and outer-wall 10dB, Penetration loss of adjacent floors is about 15~20dB, so in the simulation it is assumed to be 15 and 20dB.
2.2 System simulation results:
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Figure 2   Downlink Average Sector Throughput of MU-MIMO
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Figure 3   Uplink Average Sector Throughput of MU-MIMO
Table 2  Gains of MU-MIMO over HSPA
	Penetration loss of adjacent floors（dB）
	Uplink
	Downlink

	
	2-user MU-MIMO
	3-user MU-MIMO
	4-user MU-MIMO
	2-user MU-MIMO
	3-user MU-MIMO
	4-user MU-MIMO

	15
	52.49%
	87.51%
	111.08%
	46.59%
	78.56%
	102.44%

	20
	80.52%
	146.75%
	201.86%
	74.24%
	133.83%
	184.13%


   Based the system simulation assumptions listed in 2.1, Figure 2 and Figure 3 and Table 2 illustrate average sector throughput gain due to MU-MIMO over HSPA. As seen in the figure and table, gains of 4 user-MIMO is exciting, the Sector Throughput both in uplink and downlink gains of 4-user MIMO both in uplink and downlink is about 200% when Penetration loss is 20dB while the gains of 2-user MIMO is about 80%.  
3 Proposal
Based on the simulation results shown above, 4-user MU-MIMO can bring significant gains compared to 2-user MU-MIMO. We propose to introduce 4-user MU-MIMO in release 9 and discuss R1-100638[3] and R1-100639[4] to see if they are acceptable to RAN1.
Proposal: Introduce 4-user MU-MIMO for 1.28Mcps TDD in release 9.
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