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1. Introduction
This contribution discussed remaining details for resource overlap handling.
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 [2]. 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 one of two SA transmissions is dropped, D2D UE performs D2D data transmission. If two SA transmissions are dropped, 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) [3]. 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: For a UE operating both TDD eIMTA and D2D, if the UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, the UE transmits D2D signal/channel only in UL subframes of DL HARQ reference configuration.

2.4. D2D signal transmission on PRACH resources
Since the following agreement is only defining D2D UE’s behavior of Type 1 discovery transmission on PRACH resources, it needs to have further discussion on whether to allow other D2D signal transmissions on these PRACH resources. For example, it can be defined that UE should not transmit all D2D signals on PRACH resources [2] or UE can exceptionally transmit the predefined D2D signal (e.g., eNB triggering based D2DSS) on resources reserved for PRACH.

Agreements from RAN1#76bis:
· At least for D2D capable UEs with Type 1 discovery case (if enabled),
· UEs shall prioritize PRACH over participation in discovery. Furthermore UEs should not transmit D2D Type 1 discovery signal on resources reserved for PRACH.
Proposal 4: D2D UE should not transmit all D2D signals on resources reserved for PRACH.

2.5. Handling of D2D resource collision
On first point of FFS in the following agreement, if there is a case that SA transmission overlaps in time in a given carrier in a single UE with D2D data transmission, it is reasonable that the D2D UE transmits SA and not D2D data. In addition, considering other D2D UEs’ SA transmissions/receptions and interference reduction, it can also be defined that the D2D UE shall not transmit D2D data in a time/frequency resource which overlaps with a resource pool of SA with a higher priority.
Agreements from RAN1#78is: 

· When transmissions of D2DSS/PD2DSCH overlap in time in a given carrier in a single UE with any other D2D channel, the UE transmits D2DSS/PD2DSCH 

· FFS whether the “other D2D channel” can be punctured or is not transmitted

· FFS until RAN1#79: 

· When SA and D2D data overlap in time and frequency in a given carrier in a single UE, the UE transmits SA and not the D2D data

· When any other D2D channel transmissions overlap in time and frequency in a single UE, no behaviour is specified. 

· Apart from D2DSS/PD2DSCH, if two D2D channels overlap in time and frequency, which one to receive is up to UE implementation

It also needs to discuss how to define which D2D signal is transmitted (or dropped), when D2D discovery transmission overlaps in time in a given carrier in a single UE with D2D communication transmission. One possibility is to prioritize D2D communication over discovery in order to not interrupt on-going PS communication. However, D2D discovery transmission occurs with a longer periodicity than D2D communication, and this will lead to significant performance loss of D2D discovery. Considering the fact that it is difficult to decide which one outweighs the other, it can be a better design to have configurability on which D2D signal between D2D discovery and D2D communication is transmitted in this problematic case.
It also needs to be discussed whether a UE can transmit D2D signal/channel on D2DSS resources. To be consistent with the agreement of prioritizing D2DSS transmissions over the other D2D transmissions and to protect D2DSS from potential interference, it is desirable to prohibit any other D2D transmissions on D2DSS resources. Furthermore, in order to prevent interference caused by in-band emission, other D2D transmissions should be prohibited in the PRBs close to the center 6 RBs in the D2DSS subframe. As an extreme case, other D2D transmissions may be blocked in a D2DSS subframe. We note that the PRBs other than the center 6 RBs in a D2DSS subframe can be used for WAN UL based on the eNB scheduling.

Proposal 5: When SA transmission overlaps in time in a given carrier in a single UE with D2D data transmission, the D2D UE transmits SA and not D2D data. In addition, it can also be defined that the D2D UE shall not transmit D2D data in a time/frequency resource which overlaps with a resource pool of SA with a higher priority. 
Proposal 6: It is better to have configurability on which D2D signal between D2D discovery and D2D communication is transmitted, when D2D discovery transmission overlaps in time in a given carrier in a single UE with D2D communication transmission.

Proposal 7: D2D transmissions other than D2DSS/PD2DSCH are now allowed in a D2DSS subframe at least in some PRBs including the center 6 RBs.
3. Conclusion

This contribution discussed remaining details for resource overlap handling. 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 one of two SA transmissions is dropped, D2D UE performs D2D data transmission. If two SA transmissions are dropped, D2D UE doesn’t perform D2D data transmission.
Proposal 3: For a UE operating both TDD eIMTA and D2D, if the UE does not detect L1 signaling conveying a valid UL-DL configuration for a radio frame, the UE transmits D2D signal/channel only in UL subframes of DL HARQ reference configuration.

Proposal 4: D2D UE should not transmit all D2D signals on resources reserved for PRACH.

Proposal 5: When SA transmission overlaps in time in a given carrier in a single UE with D2D data transmission, the D2D UE transmits SA and not D2D data. In addition, it can also be defined that the D2D UE shall not transmit D2D data in a time/frequency resource which overlaps with a resource pool of SA with a higher priority. 

Proposal 6: It is better to have configurability on which D2D signal between D2D discovery and D2D communication is transmitted, when D2D discovery transmission overlaps in time in a given carrier in a single UE with D2D communication transmission.

Proposal 7: D2D transmissions other than D2DSS/PD2DSCH are now allowed in a D2DSS subframe at least in some PRBs including the center 6 RBs.
______________________________________________________________________
Reference

[1] RAN1 chairman’s note, RAN1#77.
[2] R1-144495, “WF on remaining details of WAN & D2D multiplexing,” LG Electronics, Qualcomm.

[3] R1-144496, “WF on D2D TX UE behavior in eIMTA,” LG Electronics, NEC.

PAGE  
4

