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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.
One of the objectives in the work item phase is the following task.
· (RAN1) For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes, specify necessary mechanisms to enable efficient MUST operation.
· The configuration of downlink multiuser superposition transmission.

· Starting from the candidate parameters of assistance information identified in TR 36.859 and based on the RAN4 identified parameter combinations which could be jointly blindly detected, specify the mechanism to provide MUST assistance information to a UE using R-ML receiver, which may include assistance signalling and blind detection.
In this contribution, we discuss the mechanisms for efficient MUST operation, which includes the discussion of whether a new transmission mode (TM) is defined for MUST, the notification to users whether MUST is used at a transmit time interval (TTI), assistance information provisioning, and UE blind detection. 
2. Transmission Mode
In LTE, the eNB signals the downlink TM to the UE during the RRC connection setup. Different downlink control information (DCI) formats are used for different TMs. Up to now, there are 10 TMs in LTE, with each of them associated with different PDSCH transmission schemes. One question is, do we need a new TM for MUST? There are two options:
Option 1: A new TM is specified for MUST.
Option 2: No new TM is defined for MUST. For each existing DCI format in LTE, an enhanced DCI format is specified for MUST. 
According to the MUST WID [1], MUST can be supported for lots of PDSCH transmission schemes, e.g., single-antenna port scheme, transmit diversity, large delay CDD scheme, closed-loop spatial multiplexing scheme, multi-user MIMO scheme, dual layer scheme, and up to 8 layer transmission scheme. Each of these transmission schemes requires different sets of parameters in the DCI. If we go for Option 1 (i.e., a new TM is specified for MUST), and this new TM is to support all (or many of) the PDSCH transmission schemes, then there will be always some redundant fields in the DCI when operating in any specific transmission scheme. 
With regards to Option 2, MUST is regarded as a sub-mode for each existing TM. An enhanced DCI format associated with MUST is defined for each existing DCI format. The enhanced DCI format contains the network assisted information for MUST. The assisted information is carried in some fields specifying information related to the settings of the applied MUST scheme to facilitate the cancelation or suppression of co-channeled interference. To save the resource overhead in PDCCH, some settings of the applied MUST scheme can be blindly detected by the scheduled user. 
For example, in current LTE, DCI formats 1A and 2 are bundled with TM 4. To support MUST, enhanced DCI formats 1A+ and 2+ are defined for MUST operating in TM 4. When a UE is configured with MUST (configuration of MUST will be discussed in the following section), this user monitors the enhanced DCI formats associated with the configured TM. By doing so, the design of each DCI format associated with MUST is particularly targeted for a specific TM, and the resource consumption of PDCCH is more efficient compared with Option 1. Based on the thoughts above, we have the following proposal.
Proposal 1: No new TM is defined for MUST. For each existing DCI format in LTE, an enhanced DCI format is specified for MUST.
3. Signaling Procedure of MUST
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	Fig 1. Signaling procedure of MUST to a UE


It is proposed that a UE is configured by the higher layer (e.g. RRC layer) to enable MUST operation. When a UE is higher-layer configured to have MUST, this user monitors enhanced DCI formats associated with the configured TM in the control region. In order for scheduling flexibility and optimized system performance, the eNB can be allowed to switch between MUST and non-MUST operation dynamically for this UE. Whether MUST operation exists in the data transmission of a TTI can be inferred from the value of some field within the enhanced DCI format associated with the configured TM. The mechanism of MUST signaling procedure described above is illustrated in Fig 1.
Proposal 2: When a UE is higher-layer configured to have MUST, the user monitors enhanced DCI formats associated with the configured TM.
Proposal 3: Dynamic signaling of MUST is enabled by some field in the enhanced DCI format.
4. Conclusion
In this contribution, the mechanisms for efficient MUST operation were discussed, which included the discussion of whether a new TM is defined for MUST and how a user is aware of whether MUST is used at a TTI. Based on our reasoning, it was suggested that no new TM is specified for MUST. Moreover, a mechanism enabling dynamic signaling of MUST was proposed. The proposals made in this contribution are given below.  
Proposal 1: No new TM is defined for MUST. For each existing DCI format in LTE, an enhanced DCI format is specified for MUST.
Proposal 2: When a UE is higher-layer configured to have MUST, the user monitors enhanced DCI formats associated with the configured TM.

Proposal 3: Dynamic signaling of MUST is enabled by some field in the enhanced DCI format.
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