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1. Introduction
This contribution discussed remaining issues for D2D and WAN co-existence.
2. Discussion
2.1. D2D transmission in a cell-specific SRS subframe
It needs to be discussed how to define D2D UE behavior when a D2D transmission is scheduled in a cell-specific SRS subframe. In such a subframe, the following cases can be considered. Here, according to the exiting agreement [1], the last symbol of D2D transmission subframe is punctured to generate a gap. In (1) and (2), there is no time domain overlap between a D2D transmission symbol and a cell-specific SRS symbol. However, in (3) and (5), there exists time domain overlap between a D2D transmission symbol and a cell-specific SRS symbol. In (4), the existence of this kind of time domain overlap depends on a value of TA. 

(1) D2D transmission uses UL timing. The same CP configuration is defined for both cell-specific SRS and D2D. 
(2) D2D transmission uses UL timing. The normal CP configuration is defined for cell-specific SRS, but the extended CP configuration is defined for D2D.
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Figure 1: An illustration of (2)

(3) D2D transmission uses DL timing. The same CP configuration is defined for both cell-specific SRS and D2D.
(4) D2D transmission uses DL timing. The normal CP configuration is defined for cell-specific SRS, but the extended CP configuration is defined for D2D.

(5) D2D transmission uses UL timing. The extended CP configuration is defined for cell-specific SRS, but the normal CP configuration is defined for D2D.
In order to handle this issue, the following rule [2] can be applied. By adopting this rule, cell-specific SRS can be protected from the interference caused by D2D transmissions in the same subframe. It is noted that this rule doesn’t need to generate an additional gap in D2D transmission subframe and also aligned with the principle of existing agreement [1], such as “UE drops the entire D2D transmission in subframe n if a D2D transmission without TA is scheduled in subframe n and a transmission with TA>1 symbol is scheduled in subframe n+1”. 
· UE drops the entire D2D transmission in subframe n if a D2D transmission is scheduled in subframe n, a cell-specific SRS is configured in subframe n in the same carrier for the same UE, and there is a time domain overlap between a D2D transmission symbol and the cell-specific SRS symbol
Proposal 1: UE drops the entire D2D transmission in subframe n if a D2D transmission is scheduled in subframe n, a cell-specific SRS is configured in subframe n in the same carrier for the same UE, and there is a time domain overlap between a D2D transmission symbol and the cell-specific SRS symbol.
2.2. Partially or fully blocked D2D transmission
It needs to be discussed how to define D2D UE behavior when D2D transmission is fully or partially blocked by other signal transmissions (e.g., UL WAN transmission). For example, if SA transmission is partially blocked, it can be defined that D2D UE performs D2D data transmission based on the scheduling information included in this SA. However, if SA transmission is fully blocked, it can be defined that D2D UE does not perform D2D data transmission. In addition, if D2D data transmission is partially blocked, it can be defined that D2D UE performs the remaining number of D2D data transmission.
Proposal 2: If SA transmission is fully blocked, D2D UE doesn’t perform D2D data transmission.
2.3. D2D in TDD eIMTA-enabled cell

In TDD eIMTA-enabled cell, UL SFs in SIB1 UL-DL configuration can be dynamically changed to a DL SFs (i.e., “flexible UL SF”). In addition, in case of eIMTA fallback, an eIMTA UE assumes SIB1 UL-DL configuration as a current UL-DL configuration and also does not know which flexible UL SFs are actually used as DL SFs. So, for supporting D2D in TDD eIMTA-enabled cell, it needs to clarify the meaning of “D2D is only performed in TDD UL”. For example, if a flexible UL is included in D2D resource pool and an UE is in eIMTA fallback, it is ambiguous whether the UE performs D2D in this flexible UL SF, since the actual usage of flexible UL SFs is not known to the UE. First solution is that D2D resource pool can be organized only with UL SFs which are not changed to DL SFs (i.e., “static UL SF”). However, since there are one or two static UL SFs in a radio frame, it requires more time to organize the same size of D2D resource pool, when compared with the case that both static and flexible UL SFs can be used for organizing D2D resource pool. Here, it can also lead to a harmful impact on the power saving operation of RRC_IDLE D2D UE, since RRC_IDLE D2D UE needs to wake up and perform the blind detection of D2D signal during the increased time. Second solution is that D2D resource pool can be organized with both static and flexible UL SFs, and the UE in eIMTA fallback always performs D2D in SFs configured as D2D resource pool. It can be interpreted that an eNB guarantees that SFs included in D2D resource pool are always used as UL SFs. For example, this solution can be suitable for Type 1 discovery and/or Mode 2 communication. This is because in such D2D cases, an eNB does not know when D2D is performed by D2D UE (and which resource is used by D2D UE) in D2D resource pool. Third solution is that D2D resource pool can be organized with both static and flexible UL SFs, and the UE in eIMTA fallback performs D2D only in static UL SFs (e.g., UL SFs in DL HARQ reference configuration). The performance of D2D can be worse than that of the second solution. This is because it can be possible for the UE (in eIMTA fallback) to stop D2D in a flexible UL SF, even if this SF is actually used as UL SF (not DL SF). In the third solution, for example, it can also be defined that the UE (in eIMTA fallback) exceptionally performs D2D (e.g., Type 2 discovery, Mode 1 communication) in flexible UL SFs, only if this D2D is indicated by an eNB. In summary, it needs to be discussed how to define D2D resource pool and D2D UE behavior (especially in eIMTA fallback) with consideration for TDD eIMTA.
Proposal 3: Further discussion is necessary on how to define D2D resource pool and D2D UE behavior (especially in eIMTA fallback) with consideration for TDD eIMTA.
2.4. D2D in a deactivated carrier

It needs to be discussed whether D2D is allowed in a deactivated carrier, and if allowed, what kind of D2D is allowed. One approach is that D2D is not allowed in a deactivated carrier. In this approach, for example, when a RRC_IDLE UE performs D2D but the UE state is changed from RRC_IDLE to RRC_CONNECTED, the UE has to stop performing D2D on Scell until Scell is activated even though D2D is allowed by SIB before. It can be interpreted that the activation/deactivation signal has a higher priority than the SIB based D2D allowance. Another approach is that D2D transmission is allowed in a deactivated carrier and the information on which D2D transmission is allowed can be signaled by SIB. Here, it can be interpreted that the SIB based D2D allowance has a higher priority than the activation/deactivation signal. For the efficient operation of D2D, it would be desirable that in a deactivated carrier, at least Type 1 discovery and Mode 2 communication can be allowed by the network.

Proposal 4: In a deactivated carrier, at least Type 1 discovery and Mode 2 communication can be allowed by the network.
2.5. Soft buffer handling for D2D 

It needs to be discussed how to define a soft buffer for D2D reception. In order to avoid the UE cost increase, it is desirable that D2D UE shares the existing soft buffer between D2D and PDSCH. One possible solution is that according to the predefined rule, a certain portion of existing soft buffer can be allocated for D2D. In this case, there is a trade-off between amounts of available soft buffer for D2D and PDSCH. In addition, it also needs to discuss whether a certain portion of soft buffer allocated for D2D is released for PDSCH, in the region where D2D resource pool is not defined. For example, it can be defined that the soft buffer allocated for the discovery reception is released for PDSCH, in the region where the discovery resource pool is not defined. The reason is that since the discovery pool periods are much longer (than those of other D2D signals), if the soft buffer allocated for the discovery reception is not released for PDSCH in such a region, there will be a large negative impact on the efficient soft buffer utilization for a relatively long time. 
Proposal 5: Further discussion is needed on how to define a soft buffer for D2D reception.
3. Conclusion

This contribution discussed several remaining issues for D2D and WAN co-existence. The proposals are summarized as follows:
Proposal 1: UE drops the entire D2D transmission in subframe n if a D2D transmission is scheduled in subframe n, a cell-specific SRS is configured in subframe n in the same carrier for the same UE, and there is a time domain overlap between a D2D transmission symbol and the cell-specific SRS symbol.
Proposal 2: If SA transmission is fully blocked, D2D UE doesn’t perform D2D data transmission.
Proposal 3: Further discussion is necessary on how to define D2D resource pool and D2D UE behavior (especially in eIMTA fallback) with consideration for TDD eIMTA.
Proposal 4: In a deactivated carrier, at least Type 1 discovery and Mode 2 communication can be allowed by the network.
Proposal 5: Further discussion is needed on how to define a soft buffer for D2D reception.
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