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1. Introduction

Although the concept of downlink superposition transmission is not crystal clear, its motivation is more or less understood, for example by allowing multiple users to share the same resource elements without spatial separation.  The objectives of the study [1] are given as follow: 

· Identify and study possible enhancements of downlink multiuser transmission schemes within one cell. 

· 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) over the existing Rel-12 techniques. 

· Identify required standard changes needed to assist UE intra-cell interference cancellation or suppression for the objectives listed above. 

· The study should take into account techniques in other SI/WI (e.g., FD-MIMO), and duplication of work should be avoided. 

· The study will not consider enhancements to spatial precoder for the downlink. 

· The study should be applicable to both TDD and FDD. 
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Figure 1 Superposition Transmission

2. Discussion of Evaluation Methodology
As we discuss and review superposition transmission schemes in [3], potential candidates of superposition strategies, e.g. homogenous/heterogeneous superposition, can be quite different and may lead to new receiver architectures and specification changes.  The principle of UE pairing may also vary according to specific superposition transmission.  Therefore in order to do proper link level and system level simulations, all those details have to be clarified. Given limited meeting time, it is almost impossible to change simulation platform once RAN1 has completed discussion and verification for the preparation of link level simulation. 

· Proposal #1: The details of superposition transmission schemes and the principle of UE pairing should be clarified at first. It is difficult to do link/system level simulation without clear definition and understanding. 
The objectives of the SI have assumed that victim and interfering UEs will share the same precoding vector or use simultaneous SFBC for superposition transmission.  Such assumption may lead to some constraints but also interesting simplification that the UE or the network can exploit to maximize the efficiency of interference cancellation and suppression.  For example the victim UE at TM4 may assume that its own TPMI is also used for the interfering UE PDSCH transmission at TM8/9/10 so that the victim UE may have a better interference suppression/cancellation. 
· Proposal #2: The superposition transmission scheme should take advantage of implicit assumption of the same spatial precoding vector between the victim and interfering UEs to improve the interference cancellation capability at the victim UE if applicable. 

The objectives of the SI do not exclude the possibility of introducing new receivers beyond Rel 12 NAICS receiver. As we discuss in [2] for link/system level simulation methodology, a receiver architecture is strictly defined by specific superposition transmission strategy, e.g. heterogeneous superposition coding discussed in [3]. Consequently, the discussion of those superposition candidates may lead to more or less changes at the receiver side. 

· Proposal #3: Starting from Rel 12 NAICS receivers, new receiver architecture, if any, should be clarified as soon as possible. 

· Observation #1: The victim UE may operate with a new transmission mode or scheme depending on the common understanding of superposition transmission schemes. 

Link and system level simulations have to capture the cancellation capability of UE receiver architecture.  Up to our understanding, at least for linear superposition coding, the gain of superposition transmission heavily rely on how much interference can be cancelled or suppressed at the victim UE. Moreover intra-cell multiuser transmission is dynamic. Up to the scheduler’s decision (e.g. pairing more than 2 UEs with superposition transmission), each victim UE may have more than one dominant interferers from the serving cell. Consequently, the victim UE must be able to successfully decode its own message even under severe and dynamic interference condition. Moreover, one victim UE may also be an interfering UE for another victim. Therefore some kind of feedback mechanism may be needed to make sure that the eNB and the UE has proper mutual understanding. 

· Proposal #4: Link and system level simulations have to capture the cancellation capability of UE receiver architecture
· Observation 2: Depending on scheduler design and UE capability, the victim UE may be also an interfering UE for another victim.  
	Victim UE
	Interfering UE
	Note

	TM2/3/4/8/9/10
	TM2
	Interference suppression/cancellation for transit diversity scheme

	TM2/3/4/8/9/10
	TM3
	Interference suppression/cancellation for open loop spatial multiplexing

	TM2/3/4/8/9/10
	TM4
	Interference suppression/cancellation for close-loop spatial multiplexing

	TM2/3/4/8/9/10
	TM8/9/10
	Interference suppression/cancellation for DMRS-based transmission schemes


Table 1 UE pairing with different transmission modes
Similar with Rel 12 NAICS, there are multiple choices by pairing different UE modes, for example Table 1. RAN1 has to down-select some combinations to reduce simulation work. Different from Rel 12 NAICS, UEs can be paired with different transmission modes for superposition transmission, e.g. TM4+TM10, since the interference cancellation at the victim UE is not limited to single transmission mode.  

· Proposal #5: The UE paring between different transmission modes shall be considered to increase the flexibility of scheduling design.   
To simplify and compare the performance gain of superposition transmission scheme,  the baseline scheme should be based on the best performance of pre-Rel 13, for example take into account the development of 3D MIMO if applicable, to justify further specification changes.  Up to our understanding, the easiest scenario is single cell TM10 based dynamic SU/MU switching and rank adaption with multiple CSI processes. 
· Proposal #6: The baseline scheme should be the best performance of pre-Rel 13, for example single cell TM10 based dynamic SU/MU switching and rank adaptation with multiple CSI processes. 
· Proposal #7: The baseline scheme for 4Tx should be Rel 12 dual codebook if applicable.
3. Conclusions

In this contribution we have discussed the evaluation methodology for downlink superposition transmission schemes. Details of schemes can be discussed further.  We have following proposals and observations:

· Proposal #1: The details of superposition transmission schemes and the principle of UE pairing should be clarified at first. It is difficult to do link/system level simulation without clear definition and understanding. 
· Proposal #2: The superposition transmission scheme should take advantage of implicit assumption of the same spatial precoding vector between the victim and interfering UEs to improve the interference cancellation capability at the victim UE if applicable. 

· Proposal #3: Starting from Rel 12 NAICS receivers, new receiver architecture, if any, should be clarified as soon as possible. 

· Observation #1: The victim UE may operate with a new transmission mode or scheme depending on the common understanding of superposition transmission schemes. 

· Proposal #4: Link and system level simulations have to capture the cancellation capability of UE receiver architecture

· Observation 2: Depending on scheduler design and UE capability, the victim UE may be also an interfering UE for another victim.  
· Proposal #5: The UE paring between different transmission modes shall be considered to increase the flexibility of scheduling design.   

· Proposal #6: The baseline scheme should be the best performance of pre-Rel 13, for example single cell TM10 based dynamic SU/MU switching and rank adaptation with multiple CSI processes. 

· Proposal #7: The baseline scheme for 4Tx should be Rel 12 dual codebook if applicable.
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