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1. Introduction
In current discussions on downlink multiuser superposition transmission (MUST) in RAN-1, besides proposals on superposition schemes, retransmission issues have also been discussed [1-3]. Compared with the traditional retransmission, the retransmission for superposition transmission has different characteristics due to the introduced inter-user interference, which may provide possibilities for retransmission performance improvement with potential inter-user interference mitigation mechanisms.

In this contribution, we introduce a retransmission model with a retransmission code set for MUST, and give some insights into the design of retransmission code.
2. Considered retransmission model for MUST
In this section, we introduce a retransmission model for the downlink MUST using linear superposition schemes.
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for the mixed transmission case where MUST category 1 is adopted. 
[image: image16.wmf]()

N

tN

fs

and 
[image: image17.wmf]()

F

tF

fs

 is the conversions of  
[image: image18.wmf]N

s

and
[image: image19.wmf]F

s

 in the 
[image: image20.wmf]t

-th retransmission respectively. The allowed operations in 
[image: image21.wmf]()

N

t

f

·

and 
[image: image22.wmf]()

F

t

f

·

 on 
[image: image23.wmf]N

s

and
[image: image24.wmf]F

s

 include multiplication, conjugate transpose and HARQ versions (chase combining and incremental redundancy versions) selection. For the multiplication operation, only the multiplication factors 
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Note that the operations on
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 may not be able to be done directly for MUST category 2 and 3, but it can be done equivalently before the bits mapping procedure.
The received signal at the far UE in the 
[image: image28.wmf]t

-th retransmission is


[image: image29.wmf](

)

,

F,F,

()()

1

Ft

NF

tNtNFtF

H

tttt

fsf

yPn

s

aa

=+-+

h

vv


 MACROBUTTON MTPlaceRef \* MERGEFORMAT (2)

where 
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The received signal at the near UE in the 
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Where  
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In the case of either far or near UE or both fails to decode its relevant transport block, retransmission would occur. It is typically understood it is eNB’s decision to choose either MUST-based or orthogonal (e.g., in time) retransmissions. If eNB choose MUST-based retransmission for better efficiency, enhanced MUST retransmission schemes may be considered.
According to retransmission model in [2][3], one of the important issues on the retransmission design is the design of retransmission code set which is modeled as
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where 
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 is the size of the retransmission code set, and the column is the code. First row is for near user and the second row is for the far user.
The following two figures give the concise illustration for the retransmission of different MUST categories.
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Fig.1 Retransmission at the eNB for MUST category 1, 2 and 3 in the same precoder case
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Fig.2 Retransmission at the eNB for MUST category 1 in the mixed transmission case
For the 
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-th retransmission, the eNB can select one code in the retransmission code set based on the predefined preferences of eNB to generate the composite signal 
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Proposal 1: If eNB chooses to use MUST for retransmissions, the code set for retransmission schemes can be further studied.

3. Retransmission code design for MUST
The retransmission code design should consider two aspects: 1) the retransmission demands; 2) the combined decoding performance. 
The retransmission requirements depend on the ACK/NACK feedback information.  Since the far user and near user may successfully decode their symbols respectively, we consider the following two scenarios.
1) Only one user’s signal need to be retransmitted 
In this case, we only need to retransmit one user’s symbols, which is similar to the traditional HARQ process. The retransmission may be superposed with other user’s new data, or it can be transmitted without any superposition. In either way, the retransmission codes can be based on traditional HARQ retransmissions. 
Proposal 2: The retransmission codes based on the traditional HARQ retransmission should be considered for the retransmission of MUST when only one user’s symbols need to be retransmitted. 
2) Both two users’ signal need to be retransmitted 
In this case, the main idea for the retransmission code design are trying to find the code that can mitigate the inter-user interference of MUST by combing the received information of the first transmission and retransmission.  In this way, we can obtain more retransmission gains.
Based on this idea, an example of code design for the first transmission and the first retransmission is given as follows. 
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The inter-user interference can be cancelled by simply linear combining two received signals, i.e. add or subtract received signals after phase and amplitude recovery.  A similar code is also proposed in [3].
Based on the above method, if the far user is a Rel-14 MUST UE, the far user can cancel the interference from near user by simple combining of the two transmissions. If the far user is a legacy UE, the far user would experience same inter-user interference as the first transmission. Therefore, the worst case is the same as traditional HARQ retransmissions, while the better case would allow to eliminate inter-user interference for the far user. 
According to the above discussions, we find that the inter-user interference may be mitigated based on a properly designed retransmission code, and the retransmission decoding performance may be improved.
Proposal 3:  The code design for two users’ signal retransmission should be studied for the retransmission of MUST when both two users’ symbols need to be retransmitted. . 
Fig. 3 shows an example of the retransmission flow for MUST.
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Fig.3 Example of Retransmission flow for MUST
For further retransmissions of two users’ symbols, we can consider to combine above codes and the HARQ version selection. 

It should be noted that orthogonal retransmission of two users’ signals can also be considered as the potential retransmission schemes for the retransmission of both two users’ signals. However, since the code for orthogonal retransmission can reuse the code for only one user’s symbols retransmission, we do not need to discuss the code design here. 

4. Conclusions
In this contribution, we discuss the retransmission schemes for MUST and would like to put forward the following proposal:

Proposal 1: For linear superposition MUST schemes, the code set for retransmission schemes can be further studied.

Proposal 2: The retransmission codes based on the traditional HARQ retransmission should be considered for the retransmission of MUST when only one user’s symbols need to be retransmitted.  

Proposal 3: The code design for two users’ signal retransmission should be studied for the retransmission of MUST when both two users’ symbols need to be retransmitted.  
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