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1 Introduction
According to current agreement for multiplexing of a D2D signal and WAN signal on a given carrier FDM shall not be used and TDM can be used. Moreover, D2D signal reception and uplink WAN transmission do not use full duplex[1]. It can degrade WAN throughput performance due to the impacted UL HARQ ACK transmission. In this document, we share our views on D2D and WAN co-existence. 
2 D2D and WAN co-existence for FDD 
As the conclusion mentioned, if an uplink subframe is configured as D2D subframe, Ack/Nack of the corresponding downlink subframe for WAN can’t be transmitted. As Fig.1 depicted, Ack/Nack of subframe 0 falls on a D2D subframe, which would be blocked. eNB scheduling can restrict cellular service, which would influence WAN DL throughput. 
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Fig.1 A/N is blocked in D2D subframe
There are two methods to avoid this scheduling restriction: 
Option 1: To shift Ack/Nack to the nearest available UL subframe

When an uplink subframe is configured as D2D subframe, Ack/Nack of the corresponding downlink subframe for WAN is shifted to the nearest available UL subframe, as Fig 2 shown.
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Fig.2 to shift A/N to the nearest UL subframe

In this method eNB scheduling restriction is not required and all WAN downlink transmission can be guaranteed. Therefore no downlink performance reduction is observed. It minimizes effect on WAN downlink service. The drawback of this option is that the shift of A/N means to introduce new HARQ timing. Meanwhile new HARQ timing is not determined. For instance, when two or more contiguous D2D subframes are configured, the above principle would lead to more HARQ timing, as Fig.3 shown.  
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Fig.3 two subframes as D2D subframe

Although the bundling operation for A/N bits from multiple PDSCH subframes can reduce the feedback payload, the PUCCH format for CA scenario would be required for one cell case. The new feedback timing also brings heavy specification effort. Considering all these aspects option 1 is not preferred. 
Option 2: DL HARQ reference configuration
For option 2 a reference configuration from TDD seven UL-DL configurations is used as HARQ reference timing. Based on the reference configuration there are available subframes to transmit Ack/Nack bits of all PDSCH which decreases negative impact on cellular service. The reference configuration is already adopted in eIMTA section, thus specification influence is not large. One disadvantage of option 2 is some subframes can not be configured as D2D subframes e.g. subframe 2. But this is not a serious problem because remaining UL subframes are still sufficient for D2D transmission for FDD. Considering above aspects, option 2 is preferred.  

Proposal1: For FDD, reference configuration is preferred to prevent possible collision between D2D transmission and cellular service. 
3 D2D and WAN co-existence for TDD 
For TDD system, the co-existence issue would be more critical, because there are less available uplink subframes and bundling operation for A/N bits of multiple DL subframes are already employed. A method like e-IMTA mechanism can be reused, in which less specification effort can be expected. The defection of this method is A/N payload is more concentrated into some limited UL subframes. WAN UL coverage would be declined especially for cell-edge users. 
Proposal 2: For TDD, reference configuration similar to eIMTA mechanism is preferred in case collision between D2D transmission and cellular service. 
4 Conclusions
In this document, we discussed multiplexing D2D and cellular signal. 
Proposal1: For FDD, reference configuration is preferred to prevent possible collision between D2D transmission and cellular service. 

Proposal 2: For TDD, reference configuration similar to eIMTA mechanism is preferred in case collision between D2D transmission and cellular service.
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