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1. Introduction
During Rel-13, RAN1 led a study on multiuser superposition transmission and mostly focus on evaluating the link-level and system-level gains for several proposed superposition schemes. Some effort was also dedicated to mention which assistance information is required, but there is still more RAN1 and RAN4 work to do. 

In this contribution we discuss what should be considered when a UE is configured to operate under a superposition scheme. 
2. Discussion
Configuration of multiuser superposition scheme includes both initial on/off configuration and assistance information. In this section we describe several options for configuration 
2.1. On/off configuration 
 In practice, MUST can operate with several transmission modes, so it is not considered as a standalone TM but rather provide its functionality on top of the configured TM. There are several ways to signal a MUST-capable UE it is potentially can be part of superposition scheme: 
· Long-term configuration (i.e. RRC) without indication 
· In this case either the superposition applies to every transmission that involves the configured UE, or it can be “opportunistic” superposition and it is up to the UE to detect it, or;
· Long/short-term configuration, with signaling/indication on a per-transmission basis
· In this case the UE is aware for each transmission whether it is a superposition or normal scheme  
In our view, the alternative in which UE is only long-term configured but still has to detect interference presence blindly is not very efficient. The reason is that for initial configuration (which is not expected to be toggled too often) depends on UE capability, eNB capability, and whether cell conditions are such that eNB predicts it may use it – for example, it may be that in small-cells it will be less used. On the other hand, whether superposition is applied for a given transmission/subframe, it depends on other factors which are dynamic, for example – both near/far-UE has to have DL data waiting for transmission, both have to be found suitable in terms of their path-loss and channel conditions, TM/spatial precoder has to match to the restrictions. 

So overall, it can be that while UE is initialized to potentially operate in a superposition scheme, eNB cannot find any UEs that are suitable to be co-scheduled for some time. During this time, the near-UE blindly detects if it is in a superposition scheme or not, which increases its processing effort without need (and is still up to RAN4 to study the feasibility). 

With Rel-12 NAICS, interference presence is not explicitly indicated and is up to the UE to blind detect it, but the situation is different. Because NAICS receiver will be used by cell-edge UE, it is rather an easy task for a UE to detect it is at cell edge boundary and in this situation it will suffer from inter-cell interference. Perhaps not all PRBs will be affected but at least some. 
proposal 1: Even if RAN4 concludes that interference presence can be blindly detected, it should be signaled or indicated dynamically to the UE for a more efficient operation
2.2. Assistance information 

One similarity of Rel-14 MUST with Rel-12 NAICS is that both the UE require assistance information to be able to decode the signal in the presence of strong interference. For this reason NAICS can be seen as a reference when discussing how to provide assistance information for MUST. Other than that, both schemes are quite different. 

In Rel-12 NAICS the configuration related to assistance information is a composition of semi-static signaling and blind-detection. That is, UE is given the following parameters (per neighbour cell) and needs to blindly detect the remaining parameters with its advanced receiver:

· PCID, Number of CRS ports, PB, restricted subset of PA, serving cell PA, MBSFN subframe configuration, list of supported TMs, resource allocation granularity
For NAICS, there is no possibility to ensure reliable inter-eNB dynamic information exchange, or that is delivered in time so the UE can use it. As a compromise, this semi-static signaling + blind detection is a reasonable solution. 

With Rel-14 MUST, the parameters that were identified as candidates for assistance information from [1] are: 
· Existence/processing of MUST interference per spatial layer; Transmission power allocation of its PDSCH and MUST far UE’s PDSCH; Spatial precoding vector(s); Modulation order of each codeword; Resource allocation; DMRS information of MUST-far UE; PDSCH RE mapping information; Transmission scheme; Enhanced HARQ information
With superposition scheme there is no restriction to provide dynamic information because interference source is intra-eNB and dynamic signaling of assistance information is possible. This means that there are more possibilities to consider here:
1. complete blind detection

2. semi-static signaling + blind detection (same as NAICS)
3. semi-static signaling + dynamic signaling 
4. dynamic signaling with complete information (i.e. with DCI)

5. dynamic with partial information + blind detection of partial information
from the above alternatives, the 1st and the 2nd ones are  probably the most simple one in terms of specification effort, but are most demanding ones in terms of UE processing effort. In terms of feasibility and performance of blind detection it is still part of RAN4 work to complete during this WI. Still, the performance will be upper bounded compared to when complete information is provided to the UE, and usually blind detection is feasible with some restrictions on the joint parameter-set. 
For this reason, we do not see any benefits for targeting for a blind-receiver, and prefer to understand the benefits of blind-receiver compared to explicit signaling/partially explicit. 
proposal 2: in parallel to RAN4 work, RAN1 to compare the benefits of a blind-receiver compared to non/semi-blind receiver 
3. Conclusion

The focus of this contribution was on superposition configuration, that includes both the initial on/off configuration, and the configuration for the assistance information. the conclusion is summarized by the following proposals: 
proposal 1: Even if interference presence can be blindly detected by a MUST UE, it should be signaled or indicated dynamically to the UE for a more efficient operation
proposal 2: in parallel to RAN4 work, RAN1 to compare the benefits of a blind-receiver compared to non/semi-blind receiver 
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