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1. Introduction
The work item of “Downlink Multiuser Superposition Transmission for LTE” (MUST) was approved in RAN Plenary Meeting #71. According to the work item description (WID) [1], a MUST UE receiver is assumed to be capable to cancel or suppress intra-cell interference between co-scheduled MUST users for the following cases.

Case 1: Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector 

Case 2: Superposed PDSCHs are transmitted using the same transmit diversity scheme.

Case 3: Superposed PDSCHs are transmitted using the same transmission scheme, but their spatial precoding vectors are different.
It is also noted in the WID that channel state information (CSI) enhancement is not part of this work item. Among the three cases, Cases 1 and 2 have been considered in the study item phase [2], while Case 3 is a new scenario for which the system-level performance will be evaluated during the work item phase. The evaluation methodology and assumptions will be basically based on the MUST technical report [3]. In this contribution, we identify two issues about the evaluation methodology of Case 3. They are 1) the modulation and coding scheme (MCS) assignment for Case 3 based on the current LTE CSI feedback (i.e., assuming SU-MIMO) and 2) methodology of link-to-system mapping for Case 3. These two issues are discussed in Sections 2 and 3.
2. MCS Assignment
According to LTE specifications, a UE feeds back RI/PMI/CQI based on the hypothesis of SU-MIMO. That is, the reported CSI is calculated under the assumption of SU-MIMO transmission. Such feedback will be used for both SU- and MU-MIMO. When receiving the feedback from the UE, it is up to the eNB to determine whether the UE may benefit from MU-MIMO scheduling. 
To be specific, suppose the UE reports the rank RI=1, and the reported PMI corresponds to the precoder p1. Then, the reported CQI is computed based on the signal model
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where H is the wireless channel matrix between the UE and the eNB, and n is the contribution of the thermal noise and inter-cell interference. If MU-MIMO is scheduled, in which another UE who reports precoder p2 is co-scheduled, then the actual received signal model observed by the UE is
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and the eNB needs to estimate the received SINR of x1 in z based on the CQI computed from y in (1). In general, this extrapolation for “the SINR of x1 in z” based on “the SINR of x in y” is non-trivial, since the vector Hp2 is unknown to the eNB. If the received SINR of x1 in z is not calculated accurately, then the assignment of the MCS level for the UE’s signal is not appropriate, which results in the situation that either the UE is unable to decode the packet or the UE’s channel condition is not fully exploited to achieve its capacity. From the above reasoning, we can see the abovementioned MCS assignment problem occurs whenever the signal transmission on which the CSI feedback is based is different from the actual transmission scheme. 
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	Figure 1. Two users pairing scenarios of MUST: (a) Case 1, and (b) Case 3.


It is noted in the WID [1] that CSI enhancement is not part of this WI. Therefore, the problem of MCS assignment for MU-MIMO would persist in this release. Some users pairing scenarios of MUST suffer from the MCS assignment problem as well. One example is the precoding matrix [p1, p2] is reported by the user A, the precoder p1 is reported by the user B, and the eNB schedules users A and B as the MUST-near and MUST-far users, respectively, following their RI and PMI reports. See Figure 1(a). This corresponds to “Case 1: Superposed PDSCHs are transmitted using the same transmission scheme and the same spatial precoding vector” in the WID. For the MUST-far user (i.e., user B), the received signal contains two spatial layers, while the number of spatial layers in the signal model used for CSI feedback is one. Therefore, the received signal SINR at demodulation and decoding is different from the SINR carried in the CQI. Another example is precoding vectors p1 and p2 are reported by two distinct users, and the eNB schedules MUST for these two users following their RI and PMI reports. See Figure 1(b). This corresponds to “Case 3: Superposed PDSCHs are transmitted using the same transmission scheme, but their spatial precoding vectors are different” in the WID. For both users, the received signal contains two spatial layers, while the number of spatial layers in the signal model used for CSI feedback is one. 
To perform system-level simulations for real networks, this MCS assignment problem should be taken into account, instead of assuming a genie CSI is available. A practical two-stage approach to the MCS assignment problem is as follows:
Stage 1: based on UE’s CQI feedback, the eNB estimates the received SINR under the transmission scheme coarsely;

Stage 2: employ the open loop link adaptation (OLLA) to enable the convergence of the MCS level to a more accurate received signal SINR.
With regards to Stage 1, a number of methods have been proposed for the received SINR acquisition, e.g., [4], [5]. The goal of this stage is obtaining a rough SINR value as the initial setting of OLLA at the second stage. We suggest this approach of “initial guess of SINR + OLLA” is used for the system-level evaluation, and companies should describe how the initial guess of SNIR is obtained when providing the system-level simulation results. We have the following proposals about the issue of MCS assignment.
Proposal 1: When the transmission schemes used for UE CSI feedback and the actual signal transmission scheme are different, genie CSI is not assumed available. 
Proposal 2: When the transmission schemes used for UE CSI feedback and the actual signal transmission scheme are different, based on CQI the eNB estimates the received SINR under the actual transmission scheme, and OLLA is used to enable the convergence of the assigned MCS level to a more accurate received signal SINR. Companies should describe how the SINR estimate is obtained along with the system-level simulation results.

3. Methodology of link-to-system mapping
In Case 3, superposed PDSCHs are transmitted using the same transmission scheme, but their spatial precoding vectors are different. See Figure 1(b). The received signal model of the near user is given as
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where H is the channel matrix of the near-user, p1 and p2 are the precoders for the near and far users respectively,  is the power ratio allocated to the far-user, 
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, and n is the contribution of the thermal noise and interference. The signal model (3) is the exactly the same as that used for NAICS, and the methodology of link-to-system mapping of NAICS collected in the NAICS technical report [6] can be reused for MUST Case 3. 
Proposal 3: Reuse the methodology of link-to-system mapping of NAICS collected in the NAICS technical report [6] for MUST Case 3.
4. Conclusion
In this contribution, two issues about the evaluation methodology of MUST Case 3 were identified. In the first issue, the problem of MCS assignment based on the current LTE CSI feedback was discussed. Difficulty arises when the transmission schemes used for UE CSI feedback and the actual signal transmission scheme are different. In the second issue, the methodology of link-to-system mapping for MUST Case 3 was addressed. We had the following proposals:

Proposal 1: When the transmission schemes used for UE CSI feedback and the actual signal transmission scheme are different, genie CSI is not assumed available. 
Proposal 2: When the transmission schemes used for UE CSI feedback and the actual signal transmission scheme are different, based on CQI the eNB estimates the received SINR under the actual transmission scheme, and OLLA is used to enable the convergence of the assigned MCS level to a more accurate received signal SINR. Companies should describe how the SINR estimate is obtained along with the system-level simulation results.

Proposal 3: Reuse the methodology of link-to-system mapping of NAICS collected in the NAICS technical report [6] for MUST Case 3.
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