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1. Introduction
In RAN1 #82b, the HARQ enhancement for downlink multiuser superposition transmission (MUST) has been discussed from the aspects of the HARQ transmission scheme and process procedure[1-3]. In this contribution, we discuss ACK/NACK feedback enhancements to well support the retransmission in MUST.
2. Analysis of Different Retransmission Schemes 
In MUST, either MUST or orthogonal transmissions can be used for data retransmission [2]. When both the near UE and the far UE fail to transmit data, if MUST strategy is adopted for retransmission, the signals of both UEs are retransmitted on the same resource elements. When only one UE needs retransmission, if MUST strategy is adopted for retransmission, retransmission for one UE and new data for the other UE can be transmitted on the same resource elements. In both cases, orthogonal strategy will transmit the corresponding signals on separate orthogonal resource elements. It can be observed that MUST retransmission will use fewer resource elements while orthogonal retransmission can avoid the inter-UE interference. Since both retransmission strategies have their advantages, it is better to select the retransmission scheme adaptively based on the specific scenarios.

How to choose the retransmission scheme highly depends on what causes the initial transmission failure. Because the data for both near UE and far UE are superposed in MUST, besides the traditional initial transmission failure such as improper power control or MCS mode, the inter-UE interference is another possible reason resulting in retransmission. For the near UE, if the data of far UE cannot be correctly demodulated, the inter-UE interference still exists. For the far UE, the inter-UE interference can lower down the SINR.  If the retransmission is induced by the inter-UE interference, the orthogonal scheme is preferred. Otherwise, the MUST scheme can be considered. Therefore, it is necessary to inform the eNB the reason of the initial transmission failure. 

Proposal 1: It is suggested to notify the eNB the reason of the initial transmission failure to help to choose the retransmission scheme.

3. ACK/NACK Feedback Enhancement
In this contribution, we consider the CWIC receiver is used at the near UE while the linear receiver like LMMSE-IRC is used at the far UE. At the near UE side, CWIC receiver will decode both the data of far UE and that of near UE and thus the corresponding CRC check can be carried out for both UEs [4]. Therefore, near UE can obtain the ACK/NACK information of both UEs. At the far UE side, since linear receiver is used, only the ACK of the far UE can be obtained. 
When the near UE feeds back the obtained ACK/NACK information of both UEs and the far UE feed backs its own ACK/NACK information, the preference of retransmission strategy can be selected clearly as shown in Table 1. The feedback candidates are listed in descending order of the priority of using MUST retransmission strategy. The detailed explanations are listed as follows.

· When the ACK of the far UE information is obtained at the near UE, it means that the near UE can correctly decode the data of far UE and cancel it completely. In such case, the NACK of the near UE information is not caused by the inter-UE interference. Other reasons, such as MCS selection, could be the reason of failing to decode. Therefore, when the far UE feed backs the ACK to eNB as shown in the 1st line of Table 1, the data retransmission for the near UE can still be superposed with the new data transmission for the far UE. 
· When the near UE feeds back the ACK of the far UE and the far UE feeds back the NACK as the cases shown in the 2nd and 3rd lines of Table 1, the initial transmission failure at the far UE is due to the large channel fading or the relative low transmit power, but not due to inter-UE interference. Two kinds of adjustment can be made for retransmission for the far UE. One is to increase the transmit power and the other is to decrease the MCS. 

· When the near UE can correctly receive its data, i.e. feeding back the ACK for its own TB as illustrated in Line 2, the eNB can retransmit the data of far UE with higher power or low MCS mode and be superposed with the new data from the near UE. This retransmission adjustment can guarantee the reliability of HARQ for far UE and also provide the near UE with the opportunity to transmit new data.

· When the near UE feeds back the NACK for its own TB as illustrated in Line 3, the transmit power or MCS should be adjusted to both UEs. To guarantee the retransmission reliability of both UEs, orthogonal retransmission strategy is suggested.
· When the NACK of the far UE information is obtained at the near UE (4th/5th/6th line of Table 1), it means that the near UE cannot correctly decode the data of far UE and the residual inter-UE interference remains. Even if the near UE feeds back the ACK of its own data transmission, the failure risk of using MUST strategy for retransmission is still very high. Therefore, when either the near UE or the far UE wrongly decodes its own data and feeds back the NACK, the orthogonal retransmission is preferred. It is noted that the 4th line may be a corner case.
· When both the near UE and far UE decode their own data correctly, no retransmission is needed. The current MUST scheme can be continued to use for new data transmission.
Table 1 : Preferred retransmission strategies in various feedback cases

	
	Near UE Feedback
	Far UE Feedback
	Retransmission Strategy

	
	Near UE information
	Far UE information
	
	

	1
	NACK
	ACK
	ACK
	MUST

	2
	ACK
	ACK
	NACK
	MUST

	3
	NACK
	ACK
	NACK
	Orthogonal

	4
	ACK
	NACK
	NACK
	Orthogonal

	5
	NACK
	NACK
	ACK
	Orthogonal

	6
	NACK
	NACK
	NACK
	Orthogonal

	7
	ACK
	ACK/NACK
	ACK
	/


Proposal 2 : When the CWIC receiver is used at the near UE and the linear receiver like LMMSE-IRC is used at the far UE, it is suggested that the near UE feeds back not only its own ACK/NACK but also the ACK/NACK of the far UE.
Proposal 3 : eNB may adjust retransmission schemes based on the feedback ACK/NACK. An example of such eNB implementation is given in Table 1.
4. Conclusions

In this contribution, we discuss the feedback signaling enhancements for MUST retransmission and would like to put forward the following proposals:
Proposal 1: It is suggested to notify the eNB the reason of the initial transmission failure to help to choose the retransmission scheme.

Proposal 2: When the CWIC receiver is used at the near UE and the linear receiver like LMMSE-IRC is used at the far UE, it is suggested that the near UE feeds back not only its own ACK/NACK but also the ACK/NACK of the far UE.
Proposal 3 : eNB may adjust retransmission schemes based on the feedback ACK/NACK. An example of such eNB implementation is given in Table 1.
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