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1. Introduction
In RAN1# the following agreements on downlink control signaling for MUST were reached:
Agreement:

· No new TM for MUST

· MUST Case 1 and Case 2 using up to 2Tx is supported in the following TMs

· TM 2/3/4

· FFS TM 8/9/10

· A UE is signalled by RRC if it is to be configured for potential MUST operation

· FFS MUST Case 3 using up to 8Tx is supported in the following TMs

· TM 4/8/9/10

· Companies are encouraged to perform more evaluations especially using the agreed FTP model

· At least one new DCI is to be monitored by a UE once configured into MUST operation

· FFS on details 

· FFS MUST-near UE may assume MUST interference presence/absence is consistent among all of its scheduled PRBs for CRS-based TM and DMRS-based TM

Blind detection of assistance information for MUST is under discussion in RAN4. If RAN4 concludes that blind detection of some assistance information is not feasible or not reliable, RAN1 signaling of assistance information is needed. This contribution presents our view on assistance information signaling. 
2. Discussion
2.1. General guideline
Most of the current discussion on MUST signaling has been from the eNB perspective by using terminologies such as “MUST-far” and “MUST-near” UE. Although discussing eNB behavior is fine from a functional perspective, what needs to be specified are UE behavior in terms of DCI monitoring, PDCCH decoding and PDSCH processing. From the UE’s perspective, whether the UE is a MUST-far or MUST-near UE may be totally transparent. Hence, using “MUST-far” and “MUST-near” UE to discuss UE behavior may not reveal the whole picture. 
Proposal: MUST signaling should focus on UE behavior in terms of PDCCH/EDPCCH monitoring.
The state of a UE (e.g. MUST-near or MUST-far UE) is NOT associated to the UE location in the cell, but is associated to the eNB scheduling. An example is given in Figure 1, where UE A, B, and C are arranged in the order of increasing distance to the eNB. 
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· In subframe 1, UE A and B are co-scheduled, because UE C has no DL-SCH in the buffer. UE B is the MUST-far UE, and does not use assistance information.
· In subframe 2, UE B and UE C are co-scheduled, because UE A has no DL-SCH in the buffer. UE B changes to MUST-near UE, and uses assistance information.
Therefore, UE B can be MUST-far UE or MUST-near UE in different subframes. From the UE’s perspective, the UE does not know whether it is scheduled as a “MUST-far” or “MUST-near” UE at least before it decodes the DCI. 
Observation: Whether the UE is a “MUST-far” or “MUST-near” UE, or falls back to SU-MIMO, may change from subframe to subframe, and is unknown to the UE prior to EDPCCH/PDCCH decoding.
So far MUST performance evaluation has assumed that the MUST-far UE will never cancel interference from MUST-near UE. However, whether MUST-far UE is allowed to cancel interference from MUST-near UE has not been clarified. If RAN1 concludes that MUST-far UE shall not cancel interference from MUST-near UE, a mechanism to explicitly forbid UE from doing assistance information blind detection and/or PDSCH interference suppression is necessary. This is also needed for MUST-near UE, as the eNB should be able to instruct the MUST-near UE to fall back to SU-MIMO. 

Proposal: eNB should be able to explicitly forbid UE from doing PDSCH interference suppression and assistance information blind detection.

2.2. DCI monitoring 

In legacy LTE system, UE monitors a single DCI payload based on the RRC configured TM. This DCI carries self-information. For MUST, UE requires assistance-information and self-information. DCI monitoring has several possibilities.
· Alt-1: UE monitors new DCI payload, which is the total payload of self-information and assistance-information. Assistance information is always present, but not used unless the UE needs to suppress interference.  
· Alt-2: UE monitors two DCI payloads.
· Alt-2.1:

· Old DCI payload is size of self-information
· New DCI payload is assistance-information.

· Alt-2.2: 

· Old DCI payload is size of self-information. 
· New DCI payload is size of self-information plus assistance information.
We prefer not to increase PDCCH blind decoding complexity. Hence, Alt-2 is not preferred. It may be argued that the even by monitoring two DCI payloads in Alt-2, PDCCH blind decoding complexity can remain unchanged by shrinking the PDCCH search space of each DCI payload. However, this reduces eNB scheduling flexibility and increases PDCCH blocking probability.
Proposal: UE monitors new DCI only, whose payload is the sum of self-information and assistance information. 
As discussed above, the UE may be dynamically scheduled as a “MUST-near” UE or “MUST-far” UE in any subframe, or falls back to SU-MIMO. Hence, even though the assistance information is always present in the DCI, the UE may or may not use the assistance information.
· If the UE is scheduled as MUST-near UE, UE uses assistance information. 
· If the UE is scheduled as MUST-far UE, or falls back to SU-MIMO, the UE will not use assistance information for PDSCH processing. Assistance information is still provided in the DCI, but the UE can discard the assistance information. 
Proposal:  DCI indicates to the UE whether it should use the assistance information for PDSCH processing or not.  The exact mechanism is FFS.

3. Conclusions

In this contribution we discussed signalling support for DL superposition transmission. Our current views are summarized below.
Proposal:  

· MUST control signaling should focus on UE behavior in PDCCH/EPDCCH blind decoding.
· Allow UE to be dynamically scheduled as a “MUST-far” or “MUST-near”, or SU-MIMO UE in any subframe.
· eNB should be able to explicitly forbid UE from performing PDSCH interference suppression and assistance information blind detection (e.g. fallback to SU-MIMO).
· UE monitors new DCI only, whose payload is the sum of self-information and assistance information 

· DCI indicates to the UE whether it should use the assistance information for PDSCH processing or not.  The exact mechanism is FFS.
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