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Introduction
A set of candidate MultiUser Superposition Transmission (MUST) schemes have been proposed in RAN1#80bis, including the following [1]:
· Non-Orthogonal Multiple Access (NOMA);
· Semi-Orthogonal Multiple Access (SOMA);
· Rate-adaptive constellation Expansion Multiple Access (REMA).

In this contribution, we discuss some further aspects on the performance evaluations of MUST schemes in the LTE downlink according to what has been agreed in RAN1#80bis:

· For the evaluation of multiuser superposition transmission, the following cases are at least studied
· Transmissions to superposed UEs use the same transmission scheme 
· …

We assume that the same closed-loop codebook-based MIMO transmission is used for transmission to the superposed UEs.
Moreover, in RAN1#80bis, the following has been agreed: 

· The same precoder for the superposed UEs is considered.
· The case when rank1 precoder vector for UE1 is v1,1 and rank2 precoder matrix for UE2 is [v2,1 v2,2] and  v1,1 = v2,1  is also considered as the same precoder case.
· …

According to this agreement, UE pairing for superposed transmission is based on the Precoder Matrix Index (PMI) reports generated by the UEs. UEs that report the same PMI are paired for superposed transmission. We distinguish the case when the reported Rank Indicators (RI) is the same or different for the paired UEs: when the reported RI is the same for the paired UEs, then the same precoder matrix (or vector) is used for both UEs; when the two paired UEs report the same PMI and different RIs, the precoder matrix of the low-rank UE consists of a subset of the columns of the precoder matrix of the high-rank UE.
This contribution is structured as follows: in Section 2, we describe the link-level configurations of MUST schemes when used in MIMO systems and present the corresponding MIMO-MUST receivers. In Section 3 we state our proposals.

[bookmark: _Ref418859445]Transmitter and receiver structures
We consider the case of two superposed UEs characterized by different SINRs. Both UEs use the same MIMO transmission mode. As an example, we consider a MIMO scheme with two transmit and two receive antennas, thereby capable of performing simultaneous transmission of at most two MIMO spatial layers. Depending on the RI reported by UEs, one or two MIMO spatial layers are employed for transmission to each UE. Employing MUST, up to two superposed data layers per MIMO spatial layer can be transmitted. As a result, the system features up to four simultaneously transmitted data layers.
A simple MUST scheme is shown in Figure 1. Here, two data streams from two paired UEs are transmitted on a single MIMO spatial layer. The MUST transmitter encodes, combines and modulates the transport blocks (TB) of the paired UEs. Here, TBi,j refers to the ith transport block of the jth UE. The layer mapper processes the MUST signal according to Section 6.3.3 of LTE Rel. 12 specification [2]. The symbols of the MUST signal are sequentially mapped onto the symbols of the first spatial layer as defined in [2], first row of Table 6.3.3.2-1. After layer mapping, MIMO precoding is applied. The precoded signals are mapped to REs and then transmitted.
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[bookmark: _Ref418772655]Figure 1. MUST scheme with two superposed data layers mapped to one MIMO spatial layer.

Figure 2 shows a MUST transmitter scheme with two superposed data layers mapped on two MIMO spatial layers. In this scheme, the two paired UEs report rank 2, hence two MIMO spatial layers are used. The MUST transmitter encodes, combines and modulates the transport blocks of the paired UEs. The layer mapper processes the MUST signal according to Section 6.3.3 of LTE Rel. 12 specification [2]. In this case, the symbols of the MUST signal are interleaved over the symbols of the first and second spatial layer as defined in [2], second row of Table 6.3.3.2-1. After layer mapping, MIMO precoding is applied. The precoded signals are mapped to REs.
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[bookmark: _Ref418775844]Figure 2. MUST scheme with two superposed data layers mapped to two MIMO spatial layers.

Figure 3 shows a MUST scheme with four superposed data layers mapped on two MIMO spatial layers. The MUST transmitters encode, combine and modulate the transport blocks of the paired UEs. The layer mapper processes the MUST signals according to Section 6.3.3 of LTE Rel. 12 specification [2]. In this case, the symbols of the first (resp. second) MUST signals are sequentially mapped onto the symbols of the first (resp. second) spatial layer as defined in [2], third row of Table 6.3.3.2-1. After layer mapping, MIMO precoding is applied and he precoded signals are mapped to REs.
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[bookmark: _Ref418668330]Figure 3. MUST scheme with four superposed data layers mapped to two MIMO spatial layers.

Figure 4 shows a MUST scheme with three superposed data layers mapped on two MIMO spatial layers. The MUST transmitter encodes, combines and modulates the first transport blocks of the paired UEs. The second TB of the first UE, TB2,1, is encoded and modulated according to the conventional LTE coding and modulation scheme [3]. The layer mapper processes the MUST signal and the modulated signal according to Section 6.3.3 of LTE Rel. 12 specification [2]. The symbols of the first (resp. second) MUST signals are sequentially mapped onto the symbols of the first (resp. second) spatial layer as defined in [2], third row of Table 6.3.3.2-1. After layer mapping, MIMO precoding is applied; the precoded signals are mapped to REs and transmitted.
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[bookmark: _Ref418669846]Figure 4. MUST scheme with three superposed data layers on two MIMO spatial layers.

Figure 5 shows the scheme of UE1 receiver. The MIMO receiver processes the signals of RE demappers and generates one or two received spatial layer signals depending on the transmitted number of layers. The layer demapper processes the received spatial layer signals and generates received MUST signals which are sent to the MUST receivers. Finally, the MUST receivers compute estimates of the transport blocks intended for UE1. Details on MUST receivers for the considered MUST schemes can be found in [1]. 
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[bookmark: _Ref418842027]Figure 5. UE1 receiver. Dashed lines correspond to signals generated only when two layers are transmitted.



Proposals
We propose to consider the link-level MUST configurations defined above as simulation assumptions for the performance evaluation of MUST schemes in MIMO transmission.
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