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1. Introduction

At the RAN1#80bis meeting, there was great progress on evaluation assumptions [1]. However, there are still unclear points to be resolved. In this contribution, we present our views on the remaining issues on the evaluation assumptions.
2. Remaining Issues on Evaluation Assumptions
· Deployment scenarios

At the last RAN1#80bis meeting, the following was agreed.

Agreements:
· Targeted deployment scenarios for MUST study include

· 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 evaulation

· No network coordination is assumed in above deployment scenarios

· FFS whether or not to prioritize MUST Scenario in the study and if so, which scenario to be prioritized

There was discussion on whether or not to prioritize MUST Scenario and which scenario to be prioritized. 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.
Proposal 1: Macro deployment scenario with a smaller number of TXRUs, i.e., 2-by2 antenna configuration, should be prioritized for the study. 
· MIMO configurations
At the last meeting, it was agreed that SU-MIMO and MU-MIMO are considered as the baseline performance for 4-by-2, 4-by-4 and [8-by-2] antenna configurations. For 2-by-2 antenna configuration case, SU-MIMO was only agreed as the baseline but MU-MIMO remains FFS. In our perspective, MU-MIMO operation does not need to be considered for this antenna configuration. This is because 2-by-2 antenna configuration would not be the typical use case for MU-MIMO operation. Therefore, we consider that it would be sufficient to consider MU-MIMO only for 4Tx and [8Tx] cases.

Proposal 2: MU-MIMO is not considered as baseline performance for 2-by-2 antenna configuration. 
Related to the MIMO operation, another discussion point is the maximum number of spatial layers in a cell. This number is highly dependent on the number of TXRUs. Considering SU- and MU-MIMO as the baseline operation, 2, and 4 [and 8 if agreed] would be the maximum number of spatial layers in a cell for 2, 4, [8] TXRUs, respectively. Then, in NOMA, since both SU-MIMO and MU-MIMO can be utilized together with NOMA in principle, those numbers of spatial layers in a cell can be also considered. For example, considering the 2-by-2 antenna configuration, as 2 UEs adopting rank 2 transmissions can be multiplexed through the above NOMA operation, the maximum spatial-layer becomes 2. 
Proposal 3: The same maximum number of spatial layers in a cell should be assumed for both the baseline scheme (SU/MU-MIMO) and MU superposition transmission scheme.
· Receiver assumptions for the baseline 

The receiver assumptions for the inter-cell interference suppression and for the inter-stream interference suppression (SU-MIMO) need to be determined. Since it was agreed that no network coordination is assumed in the target deployment scenarios, MMSE-IRC receiver would be the baseline for the inter-cell interference suppression. For inter-stream interference suppression, there are mainly two receiver candidates, i.e., MMSE and R-ML for SU-MIMO. MMSE receiver was widely used in the past RAN1 study in the previous releases, while the RAN4 performance requirements for the R-ML receiver were specified in Rel-12. Regardless of the final choice of the receiver, for the handling of inter-stream interference, the same receiver should be applied to both the baseline scheme and superposition transmission scheme. 
Proposal 4:  Regarding receiver assumptions, the following should be applied.
· For inter-cell interference suppression, MMSE-IRC is used.
· For inter-stream interference suppression, either MMSE or R-ML is used for both baseline scheme and superposition transmission scheme. 
· For superposed MU interference suppression for the superposition transmission, CWIC or R-ML is to be further investigated in the study.
· 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 remaining issues regarding deployment scenarios detailed assumptions for performance evaluations of multiuser super position coding schemes, e.g., 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.
Proposal 2: MU-MIMO is not considered as baseline performance for 2-by-2 antenna configuration. 

Proposal 3: The same maximum number of spatial layers in a cell should be assumed for both the baseline scheme (SU/MU-MIMO) and MU superposition transmission scheme.

Proposal 4:  Regarding receiver assumptions, the following should be applied.

· For inter-cell interference suppression, MMSE-IRC is used.
· For inter-stream interference suppression, either MMSE or R-ML is used for both baseline scheme and superposition transmission scheme. 

· For superposed MU interference suppression for the superposition transmission, CWIC or R-ML is to be further investigated in the study.

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