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Introduction
 In RAN1# 85, the following items about MUST Case 3 were agreed [1][2]. 
· For MUST Case 1 and Case 2, multiple power ratios are supported at least for some combinations of MUST-near UE and MUST-far UE modulation orders 
· For case 3, FFS
· For MUST case 1/case 2/case 3, dynamic switching between MUST and non-MUST operation is supported.
· Maximum number of spatial layers for MUST 
· For MUST case 1 and case 2, up to 2 spatial layers for each UE are used.
· For MUST case 3, the maximum number of spatial layers for a UE should be limited, with details FFS.
In RAN1# 86, the following items about MUST Case 3 were agreed [3][4].
· For DMRS based Case 3, support multiuser superposition transmission with orthogonal ports.
· FFS non-orthogonal ports.
· DMRS-based Case 3 is supported in TM 8/9/10.
In this contribution, we discuss MUST case 3 with some evaluation results. Scheduler implementation for case 3 and corresponding system level results are presented. 
Scheduler Implementation for Case 3
It is proposed for the scheduler that Case 3 can fall back to Case 1 when Case 1 is more helpful in improving system performance than Case 3. And the advantage of Case 1 on the system edge spectral efficiency is obvious. CRS-based Case 1 is already supported in TM 4. CRS-based Case 3 using 2Tx and 4Tx should be supported in TM 4. It helps to facilitate the dynamic switching between Case 3 and Case 1 to ensure the system edge spectral efficiency. And then unified signaling format between Case 3 and Case 1 should be considered.
 In a word, to improve the system performance, we have the following proposals:
· Case 3 can fall back to Case 1.
· CRS-based Case 3 using 2Tx and 4Tx is supported in TM 4.
· Unified signalling design between Case 3 and Case 1 should be considered.
Above all, MUST Case 1 and SU-MIMO can be considered as alternative operation modes in the scheduler for Case 3. The scheduling policy can make MUST Case 3 achieve better system performance than SU-MIMO or MUST Case 1.
System Simulation Results for Case 3 
Comparison between the system results of MUST Case 3 and SU-MIMO is given in Table 1 and Table 2.

Table 1 Performance Comparison of MUST Case 3 and SU-MIMO with 4Tx
	rank1 CSI reporting
	Spectral Efficiency (b/s/Hz/Sec)

	
	Cell average
	Cell edge

	SU-MIMO
	1.0984 
	0.0210 

	MUST Case 3
	1.3890 
	0.0234 

	Gain
	26.46%
	11.46%



Table 2 Performance Comparison of MUST Case 3 and SU-MIMO with 4Tx
	rank1/2 CSI reporting
	Spectral Efficiency (b/s/Hz/Sec)

	
	Cell average
	Cell edge

	SU-MIMO
	1.5984 
	0.0339 

	MUST Case 3
	1.6670 
	0.0364 

	Gain
	4.29%
	7.61%



In above results we can observe that:
· If CSI reporting is restricted to rank-1, the gain on cell average spectral efficiency of MUST Case 3 over SU-MIMO is significant. The gain on cell edge spectral efficiency of MUST Case 3 over SU-MIMO is relatively good. 
· If CSI reporting is restricted to rank-2, the gain on cell edge spectral efficiency of MUST Case 3 over SU-MIMO is decent. And the gain on cell average spectral efficiency of MUST Case 3 over SU-MIMO is not significant. 
Conclusions  
Firstly, this paper gives some discussion on the scheduler implementation for Case 3. To improve the system performance for Case 3, our proposals are summarized below.
Proposal 1: Case 3 can fall back to Case 1.
Proposal 2: CRS-based Case 3 using 2Tx and 4Tx is supported in TM 4.
Proposal 3: The unified signaling design between Case 3 and Case 1 should be considered.
Secondly, based on above assumptions, comparison between the system results of MUST Case 3 and SU-MIMO is given. We have the observation that 
Observation 1: If CSI reporting is restricted to rank-1, the gain on spectral efficiency of MUST Case 3 over SU-MIMO is relatively significant.
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Annex
Table A1:  System-level simulation assumptions of MUST 
	Cellular Layout
	Hexagonal grid, 3 sectors per site, 7 macro sites

	Inter-site distance
	500 m

	Minimum distance between BS and UE
	25m

	Distance-dependent path loss
	ITU UMa, with 3D distance between an eNB and a UE applied

	Penetration loss
	For outdoor UEs: 0 dB
For indoor UEs: (20+0.5din) dB (din: independent uniform random value between [0, 25] for each link)

	Shadowing
	ITU UMa

	Fast fading channel between eNB and UE
	ITU UMa 

	eNB antenna gain + connector loss
	17 dBi

	UE antenna gain
	0 dBi

	Channel Estimation
	realistic

	Channel Measurement
	realistic

	UE speed
	3 km/h

	Carrier Frequency
	2.0 GHz

	System bandwidth
	10 MHz

	Antenna configuration
	eNB: 4Tx, 0.5 lambda, cross-polarized
UE: 2Rx, 0.5 lambda, cross-polarized

	Number of UEs per cell
	10

	Maximum number of multiplexed UE
	2 1ayer/per UE

	Delay time of scheduling
	5 ms

	Traffic model
	 Full buffer

	Feedback
	Wideband

	UE dropping
	20% UEs are outdoor; 80% UEs are indoor

	Total BS TX power (total per carrier)
	46 dBm

	BS noise figure
	5 dB

	UE noise figure
	9 dB

	Antenna Height
	25 m

	UE antenna Height
	1.5 m

	Codebook
	LTE Rel. 8

	OLLA
	Yes

	EVM
	EVM is modeled, 8% TX, 4% RX

	Duration of the simulation 
	5s for full buffer 
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