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1. Introduction
In RAN1#80bis, deployment scenario and simulation methodology for multiuser superposition transmission (MUST) was discussed.   The following deployment scenarios for MUST have been agreed:
· MUST Scenario 1: Homogeneous network with macro cells only

· MUST Scenario 2: Heterogeneous network with separate-frequency deployment between macro cells and small cells

· FFS uniformly distributed or clustered small cells

· FFS whether or not co-channel deployment should be further evaluated

· FFS which/whether scenario(s) are mandatory/optional for evaluation

In addition, traffic model for MUST evaluation was discussed.  The following working assumption has been reached:   
· FTP model 1 with high traffic load cases should be used

· Resource utilizations of 60 and 80% should be assumed for the packet sizes of 0.1 Mbyte and 0.5 Mbyte

· Companies should provide detailed results such as a ratio of offered load v.s. served traffic load (ref. LAA TR)

· Companies are also free to submit full buffer traffic model results

· RAN1 will not draw conclusions of performance gains from full buffer traffic model results

It was discussed whether FTP model 1 is an appropriate traffic model for MUST evaluation.   The following conclusion has been made:

· Study to introduce new traffic model(s) based on existing packet-based traffic model(s) based on real deployment(s) considering the number of UEs and packet sizes

In this contribution, introduction of new traffic model is discussed.  Analysis is done under MUST scenario 1.  Mixed traffic model, which is considered to be more realistic in real deployments, is proposed for MUST evaluation.
2. Mixed traffic model for MUST
Multiuser superposition transmission is suitable for multiuser scenarios in which near-far users can be paired up for superposition transmission.   In addition, precoding for the near-far users should be done in the same manner in spatial domain at least for one of the layers such that the users can be spatially superposed.  Therefore, it is desirable to have a large number of active users available for user pairing so that suitable near-far users can be easily found. 
In reality, different types of traffic happen in the network simultaneously.  The tremendous growth of instant messaging usage on mobile devices is observed over cellular network recently.  Also, VoIP over LTE is being used in the current network.  The traffic of small data packets has been becoming more and more significant in the real network.   At the same time,  best effort traffic like FTP or realtime video streaming with large file size also exists in the real deployment.   Therefore, mixed traffic  is considered to reflect the traffic in the real deployments.

With small data packet which requires resources less than one subframe e.g. several PRBs,  there are more active UEs available in a subframe compared to the cases with FTP with file size=0.1MByte or 0.5MByte if we maintain the same level of resource utilization.  For example, if we consider fixed allocation of 2PRBs every 20ms for a VoIP user and 80% RU in a cell with system bandwidth of 50PRBs,  expected number of VoIP users in the network is as many as 20 users in each subframe.  If we consider the periodicity of 20ms by SPS,  there are 400 VoIP users for scheduling on the average as illustrated in figure 1.   This kind of traffic provides a large pool of UEs which increases the pairing probability for MUST.  
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Figure 1 VoIP traffic
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Figure 2 Mixed Traffic

Provided that traffic with small packet like VoIP can provide a large number of UEs in the network, a UE with traffic with large file size can be paired up with suitable UEs with small packet traffic in the mixed traffic scenario as shown in figure 2.  Originally,  UEs with different traffic types are scheduled in different frequency resources in the same subframe as shown in figure 2(a).  With MUST, UEs with large file e.g. UE0 can have superposition transmission with some of the UEs with small packet e.g. UE2,3,...,K with the same precoder for one of the layers.  The UEs with large file can have extra resources  in figure 2(b).  Or more VoIP users can be scheduled. i.e. N extra VoIP UEs can be scheduled as shown in figure 2(c).
Figure 3 shows the statistics of number of active UEs with the following two different traffic models:
1.  FTP model 3 with one file size=0.1Mbyte 
2.  FTP model 3 with two file sizes = 0.1Mbyte, 100byte 
FTP model 3 differs from FTP model 1 by having multiple packets for one UE which is similar to the VoIP traffic.  Both cases have the RU level roughly equal to 80%.
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Figure 3 CDF of number of active UEs

It can be observed from figure 3 that the number of active UEs significantly increases in the case of mixed traffic.  There are only 2 active UEs in median case for FTP with file size of 0.1MByte.  In case of mixed traffic, there are 34 active UEs at the median point.   Therefore,  traffic with mixed file size provides higher chance of finding UE pair for MUST.   Based on this analysis, we have the following proposal:
Proposal:  Introduce a new mixed traffic model which has the following two traffic models:

- FTP model 3 with file size of 0.1MByte

- VoIP traffic or FTP model 3 with small packet file size   
If a mixed traffic with FTP and VoIP is adopted, the mixed traffic model agreed for LAA can be considered for MUST evaluation[2][3].    Another approach is to use FTP model 3 to approximate VoIP or traffic with small packet.  For both approaches, similar performance metric agreed for LAA can also be considered[4][5].  
3. Conclusion
In this contribution,  traffic model for MUST evaluation is discussed.   Analysis is done to show that traffic with small data packet like VoIP traffic provides a large pool of UEs for MUST operation.  Mixed traffic model is more realistic to reflect the real network deployment.   Based on our simulation,  number of active UEs increases significantly for the mixed traffic which includes small data packet.  Based on the analysis, we have the following proposal:
Proposal:  Introduce a new mixed traffic model which has the following two traffic models:

- FTP model 3 with file size of 0.1MByte

- VoIP traffic or FTP model 3 with small packet file size   
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Appendix A
Table A.1 Simulation parameters 
	Parameters
	Assumptions

	Cellular Layout
	Hexagonal grid, 7 sites, 3 Macro cells per site, geographical based wrap‑around

	Channel Model
	 3D-UMa-200, 3D-UMi 

	Operating bandwidth (BW)
	10 MHz

	Tx Power
	46dBm 

	UE Speed
	3km/h

	Antenna configuration
	Transmitter: 16Tx cross-polarized antenna

Receiver: 2Rx cross-polarized antenna at UE

	CQI/PMI reporting interval and frequency granularity
	5ms for CQI/PMI, 6RB

	Feedback scheme
	Rel-12 enhanced CSI feedback, PUSCH mode 3-2

Ideal channel covariance R feedback

	Delay for scheduling and AMC
	6ms

	Scheduler
	Proportional Fair

	Receiver
	MMSE-IRC 

With non-ideal interference covariance matrix estimation by using complex Wishart distribution with 12 degrees of freedom 

(Model in TR36.829 with DMRS based sample covariance matrix)

	HARQ Scheme
	Chase Combining

	Maximum number of retransmissions
	4

	Traffic model
	FTP model 1, File size is 0.5 MByte

High load case i.e. RU≈70%

	Feedback Assumption
	Non-ideal, based on CSI-RS for channel measurements, based on DMRS for data demodulation, based on IMR for interference measurement
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