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1. Introduction
The work item on downlink superposition transmission includes the following objectives:
· (RAN1) For Case 1 and 2 using up to 2 Tx CRS-based transmission schemes, specify downlink multiuser superposition transmission scheme(s) for MUST category 2 with multiple transmission power ratios or MUST category 2 with single transmission power ratio & legacy constellation for co-scheduled MUST users in each constellation combination.
· Down-selection should be further discussed in RAN1.
· (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.
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, from the 3GPP specification perspective, what needs to be defined is the 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 DCI monitoring and PDCCH/PDSCH processing. 
The status 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 decision. 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. “MUST-far” or “MUST-near” status depends on eNB scheduling decision, not on UE location. From the UE’s perspective, the UE does not know whether it is scheduled as a “MUST-far” or “MUST-near” UE before it decodes the DCI. This situation must be considered to not limit eNB scheduling flexibility. 

Observation: Whether the UE is a “MUST-far” or “MUST-near” UE, or falls back to SU-MIMO, may change from subframe to subframe. 
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 one 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:

· DCI1 payload is size of self-information
· DCI2 payload is size of assistance-information.

· Alt-2.2: 

· DCI1 payload is size of self-information. 
· DCI2 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 sizes 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, increases PDCCH blocking probability, and decreases MUST performance. 
Proposal: UE monitors a single DCI payload in each subframe.

The DCI format size that the UE monitors can be fixed in all subframes, or changes across subframes on a semi-statically configured subframe pattern or in a dynamic manner.
· If the DCI size changes across subframes based on RRC-configured subframe pattern, UE pairing and UE status (e.g. MUST-near or MUST-far UE) are semi-statically configured. This increases eNB scheduling restriction and degrades MUST performance, hence not preferred.

· If the DCI size changes across subframes dynamically, UE needs to monitors multiple DCI payloads in each subframe. This incurs the same issues as discussed above, hence not preferred. 

Proposal:

· If the UE may be scheduled in MUST transmission by the eNB, the UE is semi-statically configured in a MUST mode.

· DCI format size for (E)PDCCH blind decoding is fixed across all subframes. 
· DCI format size is determined as the total payload of self-information plus 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 terms of DCI monitoring, PDCCH/PDSCH processing behavior 
· 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 doing PDSCH interference suppression and assistance information blind detection (e.g. fallback to SU-MIMO).
· UE monitors a single DCI format in each subframe.

· If the UE may be scheduled in MUST transmission by the eNB, the UE is semi-statically configured in a MUST mode.

· DCI format size for (E)PDCCH blind decoding is fixed across all subframes. 
· DCI format size is determined as the total payload of self-information plus 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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