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Background 
 In the last RAN1#84bis meeting, LS was sent to RAN4 [1] to begin its feasibility and performance study on blind detection of candidate parameters. Until RAN4 will conclude its study, it is preferable that RAN1 will progress in parallel and discuss additional issues such as RRC configuration and complementary signaling that are needed for a more efficient operation.
This is the subject of the current contribution. 
Discussion
Initial configuration  
We see two possible approaches on how to configure UE to operate under multiuser superposition scheme. With one approach, RAN1 defines a new TM which encapsulates all associated behavior while operating under MUST – in the general case this would mean associated antenna ports, reporting type, transmission scheme and DCI format. Then it is also possible to define a fallback mode.
Another approach would be to define it as an “operation mode” on-top above the configured transmission mode. Since MUST is expected to be supported with legacy transmission schemes and no CSI enhancements are part of Rel-13, we see that this approach as the preferred one. 
proposal 1: 
· no new TM is defined to support MUST operation in Rel-13. 
· MUST operation mode is supported with legacy TMs, re-using existing DCI formats and fallback operation as for normal UE 
· Configuration of MUST operation mode is with RRC signaling 
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Indication of MUST presence 
When a MUST capable UE connects to a cell which supports MUST operation, it may be that the eNB would already configure this UE with the new operation mode. Then UE would understand that at each scheduling opportunity, a received transmission is possible either with superposition (and it serves as the far-UE/near-UE) or without superposition.  While the far-UE is not required to apply interference cancellation to detect its own signal, for the near-UE this is mandatory. 
Without providing any further indication, this capable UE will constantly consider itself to be combined in a superposition transmission. In practice however, it will not be possible to apply MUST operation to every transmission of this UE. For example: 
(1) UE has moved from cell-center (near-UE region) to cell-edge region (far-UE region)
(2) No suitable pairing is found for the UE in terms of power-ratio, resource allocation bandwidth or precoding vector/TM.
  [bookmark: _Ref450479742]Figure 1 - (a) left side, UE moves from near-UE region to far-UE region while still keeping its semi-static MUST configuration. (b) For some precoding vector it is possible to find a paired far-UE, while when the precoding vector is modified, it can be that no paired UE is found


 





This is illustrated in Figure 1 where a MUST-capable UE is semi-statically configured with superposition scheme enabled, but in practice there can be long durations where UE will not be paired at all under a superposition scheme, or not paired as the near-UE. 
Observation 1: combining UE as a near-UE under superposition scheme is possible to be dynamically changed on/off, depending on the scheduler considerations, deployment of UEs in the cell, mobility conditions, etc.   
Drawbacks of only relying on a semi-static configuration that says superposition transmission is enabled and may take place during every scheduling opportunity: 
· Redundant processing effort required by the UE to detect MUST interference, in particular during long periods when UE is not candidate to be paired as near-UE or not even paired at all.   
· False-detection of interference presence, which is especially noticeable when the configured UE is paired as far-UE, and there is interference presence. This will degrade the performance and will also require additional processing.
Observation 2: with relying only blind detection of interference presence, UE will have to apply constantly blind detection even in cases it is paired as the far-UE, or when it is not paired at all. 
Rel-12 NAICS also requires blind detection of interference-presence (on a-per PRB basis) but since NAICS is only relevant enhancement for a cell-edge UE, it is rather easy to detect this (e.g. based on SINR, if NAICS assisted signaling was received). In MUST, there are no strict conditions which the UE can be aware of.  
The example cases described in this section can occur dynamically, and so a solution in which the semi-static configuration of MUST enabled or not is switched back and forth not a proper one. 
A simple solution for this issue is to include a dynamic indicator towards MUST-capable UE during every scheduling opportunity in which it is paired as the near-UE. Upon detection of this dynamic indicator, UE reception scheme will be much more efficient – when indicator is off, baseline receiver is applied and where indicator is on, multiuser receiver is applied. 
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[bookmark: _Ref450484854]Figure 2 - dynamic indicator assists MUST-capable UE in deciding to switch between baseline receiver and advanced receiver
Such a mechanism is shown in Figure 2 from the perspective of UE1. In subframes where it is being scheduled as a near-UE, dynamic indicator for MUST presence is ON and UE1 will apply advanced receiver to detect its own signal. In other subframes, it can be scheduled either under OMA or as paired as a far-UE and dynamic indicator is OFF which means processing as a normal UE
proposal 2: 
· A dynamic signaling is introduced per scheduling opportunity to provide near-UE an indication whether superposition transmission is applied  
· FFS if implicit or explicit  
· FFS if per spatial layer or per scheduling opportunity is enough  
Conclusions
In this paper we briefly discussed how MUST initial configuration is seen and on the need to have dynamic signaling to indicate if superposition transmission is applied or not. 
We also proposed the following  
proposal 1: 
· no new TM is defined to support MUST operation in Rel-13. 
· MUST operation mode is supported with legacy TMs, re-using existing DCI formats and fallback operation as for normal UE 
· Configuration of MUST operation mode is by RRC signaling 

proposal 2: 
· A dynamic signaling is introduced per scheduling opportunity to provide near-UE an indication whether superposition transmission is applied  
· FFS: implicit or explicit  
· FFS if per spatial layer or per scheduling opportunity is enough  
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