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1. Introduction
In 3GPP RAN1 #85 meeting, it was agreed that MUST case 1 and 2 support TM 2/3/4 as listed as follows, while for case 3, more evaluation results are needed. 
Agreement:

· No new TM for MUST

· MUST Case 1 and Case 2 using up to 2Tx is supported in the following TMs

· TM 2/3/4

· FFS TM 8/9/10

· A UE is signalled by RRC if it is to be configured for potential MUST operation

· FFS MUST Case 3 using up to 8Tx is supported in the following TMs

· TM 4/8/9/10

· Companies are encouraged to perform more evaluations especially using the agreed FTP model

In this contribution, evaluations results under the agreed FTP traffic model are provided, which shows the MUST gain and the necessity for MUST enhancement for Case 3.
2. Evaluation assumptions 
In the simulation, Case 3 DMRS-based transmission with 8x2 configuration is considered. Up to two users can be co-scheduled in the simulation per subband. 
User dynamically switches between SU and MUST transmission. The conventional SU/MU-MIMO transmission without interference cancellation/suppression is applied as the baseline, and EBB is adopted as the precoder of each user. SLIC receiver is assumed for users in MUST mode and only one-layer interference is eliminated per UE.
FTP 1 model with packet size of 500KB is used in the simulation. SRS error modeling follows the model in [1]. No MU CSI feedback enhancement is used. 
More detailed evaluation assumptions are provided in the Appendix.
3. Evaluation results and observations
In this section, system level simulation results for MUST case 3 under FTP model are provided. MUST gain in UMa  and UMi scenarios are respectively shown in Table 1 and Table.2.
Table 1: Performance for MUST Case 3 subband scheduling for FTP traffic in UMa scenario (~50% RU)
	Scenario
	Throughput (Mbps)
	Baseline
	MUST Case 3
	Gain

	UMa
	Mean UPT
	9.7001
	12.185
	25.6%

	
	5%ile UPT
	2.9652
	3.8911
	31.2%

	
	50%ile UPT
	8.18
	12.5392
	53.3%

	
	95%ile UPT
	19.0476
	19.0476
	0.0%

	
	RU
	0.5223
	0.4652
	-10.9%

	
	λ / packet size
	3.33 / 500KB
	
	

	
	Note
	Rx Scheme: SLIC


Table 1: Performance for MUST Case 3 subband scheduling for FTP traffic in UMi scenario (~50% RU)
	Scenario
	Throughput (Mbps)
	Baseline
	MUST Case 3
	Gain

	UMi
	Mean UPT
	10.3274
	12.8888
	24.8%

	
	5%ile UPT
	3.252
	4.0323
	24%

	
	50%ile UPT
	8.4926
	13.1579
	54.9%

	
	95%ile UPT
	19.0476
	19.0476
	0.0%

	
	RU
	0.5127
	0.444
	-13.4%

	
	λ / packet size
	3.33 / 500KB
	
	

	
	Note
	Rx Scheme: SLIC


From the results, we can observe that under both scenarios, MUST case 3 obtains considerable gain for both cell-edge and cell-average throughput with RU around 50% only.  Specifically  in UMa,  25.6% cell-average throughput gain is achieved and 32% cell-edge gain is achieved, while in UMi, 24.8% cell-average gain and 24% cell-edge gain are achieved.  This gain is remarkable and thus sheds lights on the necessity to specify enhancements related to MUST case 3. 
We thus make the following observation.
Observation: MUST Case 3 is beneficial even when the network experiences relative low traffic load (around 50% RU). With RU around 50%, MUST Case 3 can provide around 25% gain for cell-average and around 24% -30% gain for cell-edge UEs.
Accordingly, we make the proposal for MUST case 3 specification work.
Proposal: To specify necessary enhancements for MUST Case 3 operation with 8 Tx DMRS-based transmission schemes. Detailed signaling and complexity analysis is to be found in companion paper [3].
4. Conclusion
In this contribution, the following proposals are proposed:
Observation: MUST Case 3 is beneficial even when the network experiences relative low traffic load (around 50% RU). With RU around 50%, MUST Case 3 can provide around 25% gain for cell-average and around 24% -30% gain for cell-edge UEs.
Proposal: To specify necessary enhancements for MUST Case 3 operation with 8 Tx DMRS-based transmission schemes. Detailed signaling and complexity analysis is to be found in companion paper [2].
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Appendix
	Parameters
	Values

	Homogeneous scenarios
	3D-Umi ISD 200m, 3D-Uma ISD 500m

	eNB Antenna configuration
	 8 Tx, cross-polarized, 0.5-wavelength between antenna groups

	Traffic model
	FTP model 1

	Wrapping method
	Geographical distance based

	Handover margin
	3dB

	System bandwidth
	10MHz(50 PRBs)

	UE attachment
	Based on RSRP (formula) from CRS port 0

	Carrier Frequency
	2GHz

	Downtilt
	100 degree

	Network synchronization
	Synchronized

	UE speed
	3km/h

	UE distribution
	Uniform

	UE array orientation
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 uniformly distributed on [0,360] degree, [image: image4.png]


degree, [image: image6.png]


 degree

	UE antenna pattern
	Isotropic antenna gain pattern  QUOTE 
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	Receiver
	SLIC receiver, with non-ideal channel estimation and interference modeling

	UE Rx configuration
	2 Rx x-polar (+90/0)

	Duplex mode
	TDD

	Feedback
	PUSCH 3-0 for reciprocity based operation

	
	CQI reporting triggered per 5ms

	
	Feedback delay is 5 ms

	SRS
	2 Tx, 10 ms periodicity, wideband
Error model: Follow R13 FD-MIMO

	Transmission scheme
	TM10, single CSI process, dynamic SU/MU-MIMO with rank adaption (no CoMP)

	Overhead
	3 symbols for DL CCHs, 2 CRS ports and DM-RS with 12 or 24 REs per PRB

	Scheduler
	PF scheduler

	L2S mapping
	Same modeling methodology as in [3] 

	DMRS configuration
	Maximum 2co-scheduled UEs with port 7, 8


