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1. Introduction

At the RAN#66 meeting, a new study item regarding downlink multiuser superposition transmission was approved and updated in [1] at the RAN67 meeting. There was a discussion paper [2] that proposes one downlink multiuser superposition transmission, i.e., non-orthogonal multiplexing access (NOMA). In NOMA, data for different UEs are superposed with different transmission power settings using the same time and frequency resource on each antenna port. In the study item description (SID) [1], the followings are included in the objectives.

· The study should consider realistic deployment scenarios, traffic model and trade-offs between system-level gain, UE complexity, signalling overhead as well as specification impact. The study will consider UE and eNB feasibility for the possible enhanced schemes, with realistic UE and eNB impairments modelling (e.g. EVM, imperfect CSI feedback), channel estimation errors. 

In this document, we present realistic deployment scenarios where the enhanced schemes are demanded. We also provide our views on the traffic model which is to be used for the performance evaluation. In our companion document [3], we clarify the definition of the downlink multiuser superposition transmission. We also provide evaluation assumptions and preliminary evaluation results in [4].
2. Deployment Scenarios for Enhanced Downlink Transmission
· Deployment scenarios

For mobile network operators, a macro NW deployment scenario is the fundamental operational scenario that provides the most important features such as coverage and mobility. There are always demands for enhancement including the physical layer for the macro NW scenarios. One of the most attractive schemes includes the advanced MIMO technologies, e.g., FD-MIMO, using a larger number of transceiver units (TXRUs). However, there are also strong demands of the physical layer enhancement for a smaller number of TXRUs. Actually, we face difficulty in increasing TXRUs in macro NW scenarios due to the limited space for deploying more TXRUs and typical number of transmitter antennas or TXRUs would be two for FDD. Superposition coding such as NOMA is a very attractive scheme to boost the capacity and/or UE throughput in macro NW scenarios. Furthermore, NOMA fits well into macro scenario rather than the other scenarios such as heterogeneous network or small cell scenarios since the NOMA exploits a path loss difference among paired UEs. With a large difference in the path loss, different transmission powers are allocated to different UEs such that an advanced receiver, i.e., interference cancelation, works well. Therefore, we consider that the macro scenario should be prioritized for the study of superposition coding and NAICS scenario 1 can be considered as the starting point.
Proposal 1: Macro deployment scenario with a smaller number of TXRUs, i.e., 2-by2 antenna configuration, should be prioritized for the study. NAICS scenario 1 is considered as the starting point for the evaluation assumption settings.
· Synchronization aspects
For the macro deployment scenario, when FDD is considered, it is quite natural to consider an asynchronous NW among different eNodeBs. Thus, any NW coordination shouldn’t be assumed in this study. We note that the advanced receiver for NOMA aims to handle intra-cell interference, e.g., interference from the paired UE, and the NW coordination is not required to suppress the intra-cell interference. On the other hand, we could assume synchronization among the cells controlled by a single and collocated eNodeB. However, as long as NOMA is applied to the UEs in the same cell, any coordination among different cells is not needed. In summary, any NW coordination does not need to be considered to operate NOMA scheme. Therefore, for the handling of inter-cell interference, we would not assume the advanced techniques requiring the NW coordination, e.g., Rel-11/12 CoMP and Rel-12 NAICS, but could instead assume the Rel-11 MMSE-IRC receiver.
Proposal 2: Asynchronous network scenarios should be assumed, i.e., any NW coordination is not assumed.

Proposal 3: For inter-cell interference handling, the Rel-11 MMSE-IRC receiver should be considered.

· Traffic model

With the growing market of the smartphones, there is great demand to accommodate many types of data services including Web browsing, games and videos. Thus, it is desired to consider a realistic traffic model with various packet sizes. Although it may be difficult to perfectly reflect such a realistic traffic model, a FTP traffic model can be considered as the baseline in the same way as the other study. However, concerning the study of NOMA, there exist some issues on the current parameter settings which are well utilized. For example, a packet size of 0.5 Mbyte and a packet arrival rate that correspond to the resource utilization of 20%, 40%, and 60 % have been typically assumed in the previous studies. However, under such conditions, the number of UEs tends to become less than that for the actual traffic environment. In NOMA, the number of UEs has much more impact on the system performance compared to the other study. Therefore, an appropriate number of UEs should be considered for evaluation. A simple approach to model more UEs in the evaluation is to focus on higher resource utilization case, e.g., 80% instead of 20% and 40%. Another approach would be to introduce a smaller packet size. We note that the packet size for the most popular service such as Web browsing via the smartphones is smaller than 0.5 Mbyte in most cases and the packet size for background data communication is even smaller. Another approach is to use the full buffer traffic model with 10 or 20 UEs per macro cell. We note that traffic trends similar to full buffer traffic are observed in dense traffic areas as shopping malls and train stains during rush hours, particularly in the macro eNodeB.
Observation: The number of UEs would be one of the dominant factors in affecting the system performance gains from multiuser superposition coding.

Proposal 4: Larger number of UEs should be considered. 
· When the FTP traffic model is used, the resource utilizations of 60 and 80% should be assumed for the packet sizes of 0.1 Mbyte and 0.5 Mbyte. 
· When the full buffer traffic model is used, 10 or 20 UEs should be considered per macro cell.
· Mobility aspects

Mobility aspects haven’t been really taken into account for the system level evaluation in the other studies. However, in the macro NW scenarios, mobility support or robustness against high mobility are very important. In our view, multiuser superposition coding schemes have an advantage that it would be more robust against high mobility environment compared to the exiting OFDM-based orthogonal multiplexing scheme. Hence, the performance gains from multiuser superposition coding should be also investigated in middle-to-high mobility environments. For example, a velocity of 60km/h can be used assuming car or train speeds.
Proposal 5: Middle-to-high mobility environment should be also investigated for performance evaluation of multiuser superposition coding.
3. Conclusion
In this contribution, we provided our views on the deployment scenarios and detailed assumptions for subsequent performance evaluations of new multiuser super position coding schemes, e.g., NOMA. We discussed deployment scenario, synchronization aspect, traffic models, and mobility aspects which should be considered for performance evaluation of NOMA. Our proposals based on the discussion are summarized below.
Proposal 1: Macro deployment scenario with a smaller number of TXRUs, i.e., 2-by2 antenna configuration, should be prioritized for the study. NAICS scenario 1 is considered as the starting point for the evaluation assumption settings.

Proposal 2: Asynchronous network scenarios should be assumed, i.e., any NW coordination is not assumed.

Proposal 3: For inter-cell interference handling, the Rel-11 MMSE-IRC receiver should be considered.

Observation: The number of UEs would be one of the dominant factors in affecting the system performance gains from multiuser superposition coding.

Proposal 4: Larger number of UEs should be considered. 

· When the FTP traffic model is used, the resource utilizations of 60 and 80% should be assumed for the packet sizes of 0.1 Mbyte and 0.5 Mbyte. 

· When the full buffer traffic model is used, 10 or 20 UEs should be considered per macro cell.

Proposal 5: Middle-to-high mobility environment should be also investigated for performance evaluation of multiuser superposition coding.
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