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1. Introduction

In RAN#67, the study item on downlink multiuser superposition transmission (MUST) for LTE was approved [1]. This SI aims to investigate the potential gain of schemes enabling the simultaneous transmission of more than one layer of data for more than one UE without time, frequency and spatial layer separation (i.e. using the same spatial precoding vector or the same transmit diversity scheme over the same REs). 
Regarding the SI, it has become a general consensus that introducing new signaling is necessary and indispensable. Moreover, intensive discussions were initiated. Up to RAN1#82bis, the following agreement had been achieved.
· The following should be considered as potential PDSCH assistance information for MUST Category 1, 2, and 3 UE. 

· For MUST Category 1, 2, and 3
· (R-)ML/SLIC (available receiver type for far UE or near UE)

· Existence/processing of MUST interference (per spatial layer if same beam restriction is applied)

· Modulation order of MUST paired UE 

· Transmission power allocation of its PDSCH and MUST paired UE’s PDSCH (per spatial layer if different power can be allocated to each spatial layer) 

· Resource allocation of MUST paired UE 

· PDSCH RE mapping information of MUST paired  UE (if it is different from its own PDSCH RE mapping information, e.g. PDSCH starting symbol or PDSCH RE mapping at DMRS RE) 

· DMRS information of MUST paired UE (if DMRS information is used to estimate effective channel of MUST paired UE or to derive power allocation of MUST paired UE)

· Transmission scheme of MUST paired  UE (if mixed transmission schemes, e.g. transmit diversity and closed-loop spatial multiplexing)

· Precoding vector(s) of MUST paired UE 

·  CWIC (available receiver type for near UE)

· The above potential assistance information for ML receiver

· TBS of MUST paired UE

· HARQ information of MUST  paired UE 

· LBRM (Limited Buffer Rate Matching) assumption of MUST  paired UE 

· Parameters for descrambling and CRC checking for the PDSCH of the MUST paired user

· MMSE-IRC (available receiver type for far UE)

· Transmission power allocation of its PDSCH and MUST paired UE’s PDSCH
· Additionally, the followings should be considered potential assistance information for Category 3.
· For MMSE IRC, SLIC, (R-)ML, and CWIC
· Modulation order of composite constellation
· Bit allocation information of composite constellation

In this document, we focus on an important scenario for MUST, i.e. superposed transmission over a MTC UE, and share our analysis and viewpoints.
2. Discussion

In a MUST scheme, as mentioned in [2], the operation of the far UE could be made fully backward-compatible to its legacy processing; while new behavior for the near UE is indispensable, e.g. interference cancellation. For the sake of precise interference cancellation, the eNB must signal the necessary configurations of the far UE to the near UE. Therefore, new signaling over Uu interface is needed.

On other hand, massive (low-cost) MTC UE’s will be deployed in the future. Accordingly, MUST transmission over MTC UE’s will also be a very pervasive scenario. What deserves attention, in the transmission to MTC UE’s, repetition is widely used for coverage enhancement purpose, e.g. the average repetition number for PDSCH can be up to 100~200 for FDD and 200~300 for TDD [3]. To accommodate the particular scenario, special consideration is needed. Otherwise, the general MUST signaling agreed has to be transmitted from the eNB to the near UE every pairing occasion during the long repetition period. Undoubtedly, this will lead to heavy signaling overhead over Uu interface. Moreover, the near UE has to repeatedly detect the identical interference symbols intended for the MTC UE (the far UE) in every pairing occasion. 
Observation#1: Within each repetition period of a MTC UE, the general-signaling-based MUST schemes suffers 1) repeated signaling over Uu interface from the eNB to the near UE; and 2) repeated interference detection at the near UE.
Proposal#1: Superposed transmission over MTC UE’s is an important and potentially pervasive scenario for MUST, and should not be excluded in the SI.
In fact, the difference between the superposed transmission over a MTC UE and that over a LTE normal UE lies in the period of validity of the configurations of the far UE. For MUST transmission over a LTE normal UE, the configurations signaled are valid only in one TTI; while for MUST transmission over a MTC UE, the configurations do not expire until the repetition period of the MTC UE terminates.
Obviously, the repeated signaling over Uu interface and repeated detection at the near UE are completely unnecessary and avoidable. As long as some MTC-specific signaling is additionally introduced, e.g. the period of validity of the configuration of the MTC UE, the both problems above can be solved. Moreover, considering the remarkably reduced overhead over the air interface and the greatly simplified operation at the near UE, the effort for the dedicated signaling is worthwhile.
Proposal#2: For superposed transmission over a MTC UE, additionally introduce MTC-specific signaling, e.g. the period of validity of the configuration of the MTC UE.
3. Conclusion

In this document, we discussed the superposed transmission over MTC UE’s, which is an important and pervasive scenario for MUST. Based on the discussion above, we have following observations and proposals.
Observation#1: Within each repetition period of a MTC UE, the general signaling based MUST schemes suffers 1) repeated signaling over Uu interface from the eNB to the near UE; and 2) repeated interference detection at the near UE.
Proposal#1: Superposed transmission over MTC UE’s is an important and potentially pervasive scenario for MUST, and should not be excluded in the SI.

Proposal#2: For superposed transmission over a MTC UE, additionally introduce MTC-specific signaling, e.g. the period of validity of the configuration of the MTC UE.
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