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1
Introduction

During the previous meeting, RAN1 has conducted initial discussions on MUST evaluation methodology while several decisions have been taken. There are however several open items we are discussing further in this contribution. 
2
Traffic model
Surprisingly the traffic model has been an intense debate point in the previous meeting, with several companies’ desire to consider only full buffer traffic for MUST investigations. This even led to the interesting conclusion that companies may “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”. Otherwise the working assumption states that FTP model 1 with high load should be used while companies are free to provide further results based on full buffer, however the SI conclusions will be based solely on FTP-based results.
It seems futile to repeat yet again that the traffic model used in 3GPP is technology agnostic. On the other hand, it is common practice that depending on the investigated technology or technical issue, different characteristics of the traffic model are exploited. Indeed, for FTP traffic which has been widely used recently, different operation modes are possible like for example utilizing different packet sizes or providing different loads of the system. Even more important is the fact that FTP traffic is capturing rather well the realistic operation of the network. 
Another FTP model endorsed by 3GPP is FTP2. Unlike in FTP1, the number of active users is fixed to K. However, users experience random time intervals of empty buffer. After user’s packet has been finished, random time is drawn, before a new packet is generated for that particular user. As a consequence, maximum load eNB needs to support is at most K active users. On the other hand, in FTP 1 randomness may cause dropping peaks congesting the cell. Therefore, FTP2 could be suitable to provide high RU, while avoiding possible cell congestions. On the other hand, FTP1 better models the real-life traffic, where dropping peaks may occur.
Proposal:

· FTP model 1 traffic is baseline in MUST studies.
· 3GPP should avoid creating artificial traffic models suited for a specific technologies.
3
Baseline considerations
It is well known that for 2x2 system the SU MIMO provides best performance while in 4Tx scenarios, dynamic swithing between SU and MU MIMO is the best technique. It needs to be clarified if in 4Tx DMRS operation, the Release 12 double codebook should be used, this being the latest addition to the specification and hence giving the best performance along with feedback mode 3-2. We have expressed our view also previously that 8Tx antennas may be considered if time permits and in fact as the study is contribution driven, companies should be allowed to bring 8Tx results. Same should apply to the utilization of 4Rx antennas as long as both the baseline and MUST techniques are utilizing same antenna setup.

Proposal:

· In 4Tx scenario, double codebook and mode 3-2 should be used as baseline.

· 8Tx and 4Rx results should be allowed if interested companies are going to contribute.

4
L2S
The realistic L2S modelling is a key element in system-level investigations. Too idealistic performance of non-linear receivers at the near UE may result in observation of unrealistic gains. Our link investigations [3] show that channel estimation has double impact on performance of CWIC. The impact of channel estimation on IC performance of CWIC receiver can be modelled as an additional Gaussian noise amplified by power of far UE symbols. 

The two-layer ML performance depends on three parameters: namely SINR, power difference between layers and channel correlation between layers. If layers are fully correlated, one degree of freedom is removed.  The authors in [4] propose the (R)-ML L2S modelling when far-UE and near-UE bits are transmitted on the same spatial layer. Indeed, the presented tables for SOMA depend on post-IRC SINR and power difference between the MUST layers. While presented tables are clearly generated with assumptions of ideal channel and full ML (MAP), it would be easy to generate the same tables with assumption of channel estimation error and imperfections of Max-Log-MAP receiver. 

The second L2S presented in [4] for REMA uses the approximation of mutual information by Bessel functions. It seems that such a mapping could be applied for arbitrary super-constellation, factorizing the number of table entries, i.e. SOMA. While channel estimation error could be included as part of SNR, it is unclear how simplified ML (Max-Log-MAP) would be modelled.

Furthermore, it has been generally perceived that superposition on the same spatial layer decreases significantly the ML receiver complexity, reducing processing from two layers to one. However, note that irrespective of total number of processed layers, the complexity lies in number of constellation points, which is the same for both QPSK+16QAM and 64QAM.

 Proposal: 

· Channel estimation error and RML simplifications should be part of the L2S when presenting system results.

· The tables used for RML L2S, e.g. those according to [4], should be calibrated between companies, to avoid diverse system level observations.
5
Link investigations and assumptions
Link investigations are clearly needed in order to facilitate system simulations by the means of creating L2S tables. On the other hand, link investigations may provide guidance on 1. Receiver sensitivities in face of power offsets, imperfections like EVM, etc, 2. May timely indicate potential investigations directions like the use of TMs we are showing in [3]. The ultimate decisions on MUST benefits would be taken based on system performance and from this perspective we believe it is not desired to mix scheduler type of thinking in the link studies, some of these being done with the “arch” capacity curves.
In [5], several options for link investigations have been proposed, with the intention to downselect to one option.

1. Option 1: SNR to BLER curve
2. Option 2: SNR to throughput curve
3. Option 3: Rate pairs on the rate region
In principle we believe the companies could be allowed to bring link simulations according to how they see it fit in order to prove particular solutions/problems which are studied. We are also not favoring option 3 type of curves, which in our view involves scheduler thinking which should be left for system simulations.

If the intention is to benchmark results between companies for various MUST schemes, it is perhaps more beneficial to consider more RAN4 type of approach where SNR to throughput is used (option 2 above).

Proposals:

· In case down selection is performed, option 2 of SNR to throughput curves should be used.
In the following we provide link simulation assumptions which should be aligned between companies. It is understood that MUST schemes would be compared based on the agreed parameterization. Each MUST scheme would involve further encoding characteristics such as: NOMA would utilize different power splits between superposed UEs and independent encoding of UEs, SOMA would perform amplitude weighted superposition, forcing final super-constellation to be Gray labeled, REMA would perform superposition on existing LTE constellations, by allocating the symbol bits to different users.
Table 1: link simulations assumptions

	Parameters 
	Values 

	Carrier frequency 
	2 GHz 

	Bandwidth 
	3 MHz 

	PDSCH Resource allocation 
	Near/Far: 15/15 PRB 

	Cyclic prefix 
	Normal 

	Propagation channel 
	2x2 EPA 5Hz, spatially uncorrelated 

	Transmission modes 
	Near/Far: TM4/TM4, TM2/TM2, TM4/TM2, TM3/TM2, TM9/TM9, TM9/TM4, TM9/TM2

	MCS# 
	Near/Far: 14/5 

	EVM 
	6%

	MUST Receiver algorithms 
	1. CWIC (Near UE), 2. RML (Near UE)

	Baseline Receiver algorithm
	MMSE

	Channel estimation 
	Realistic and ideal 

	SNR estimation 
	Realistic and ideal 

	Noise and interference
	Spatially white (AWGN)

	Pathloss for Far UE/Near UE
	10dB/0dB

	PMI feedback for TM4 
	Follow wideband PMI 

	PCFICH 
	CFI=3


6
Conclusions

In this contribution we have been presenting views with respect to the superposed transmission scenarios. The following proposals can be summarized.
Proposals: 

Traffic model

· FTP model 1 traffic is baseline in MUST studies.
· 3GPP should avoid creating artificial traffic models suited for a specific technologies.

Baseline
· In 4Tx scenario, double codebook and mode 3-2 should be used as baseline.

· 8Tx and 4Rx results should be allowed if interested companies are going to contribute.
L2S
· Channel estimation error and RML simplifications should be part of the L2S when presenting system results.

· The tables used for RML L2S, e.g. those according to [4], should be calibrated between companies, to avoid diverse system level observations.
Link simulations
· In case down selection is performed, option 2 of SNR to throughput curves should be used.
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