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1 Introduction

In current discussions on downlink multiuser superposition transmission (MUST) in RAN-1, multiple MUST schemes have been proposed, in which superposition is operated either in linear symbol domain or in non-linear bit domain [1]. 
Some companies propose to implement HARQ in performance evaluation [2]. Due to the characteristics of superposition schemes, retransmission effect with MUST would be different to that with non-MUST. In this contribution, we discuss HARQ issues in MUST. 
2 HARQ issues
In downlink HARQ, a transport block failed in reception at the UE is retransmitted and soft combining is used to combat channel fading, additive thermal noise and interference from other channels. However, in MUST, especially for linear superposition schemes, interference from other layers goes through the same channel as the targeted layers. Therefore, in MUST, even retransmissions may be degraded due to this cross-layer interference. In the following, under the assumption that two blocks are to be transmitted to two UEs respectively, two possible retransmission request scenarios are described for discussion:
i. Both far and near UEs send retransmission requests
In this scenario, both the far and near UEs fail to decode their respective transport blocks from the first transmission and thus both send retransmission requests. There would be several retransmission strategies for the eNB. In the following, two example retransmission strategies are listed for discussion: 
1) MUST retransmission: The eNB retransmits transport blocks with MUST schemes. The cross-layer interference may remain. With MUST retransmission, if reception failures at both UEs in the first transmission are dominated by cross-layer interference, then retransmission may not help much. 
2) Exclusive retransmission: The eNB retransmits transport blocks separately and each retransmission is exclusive to a single UE layer. With exclusive retransmission, there is no cross-layer interference in retransmission; however, the minimum number of retransmissions for successful reception at both UEs is two, which is a double of that with MUST retransmission. 
ii. Only one UE sends retransmission request

In this scenario, only one UE fails to decode the transport block from the first transmission and sends retransmission request. 

Similar to the first scenario, there would be several retransmission strategies for the eNB. In the following, two example retransmission strategies are listed for discussion:

1) MUST retransmission: The eNB superposes the transport block to be retransmitted with a new transport block for the other UE. The retransmitted transport block may still suffer from cross-layer interference, which is from the new superposed transport block. 
2) Exclusive retransmission: The eNB retransmits the transport block alone. There is no cross-layer interference in retransmission, but the transmission of a new transport block for the other UE would be delayed.  
3 Conclusions
In this contribution, we discuss HARQ issues in MUST and would like to put forward the following proposal:
Proposal 1: HARQ issues should be considered in MUST discussions.
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