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1. Introduction
In the previous meetings, the framework of resource allocation for the D2D communication has been agreed. According to this framework, this contribution intends to discuss two remaining issues for the resource allocation and the mobility related issues.
2. Discussion
2.1   Remaining issues for the resource allocation

2.1.1 Missed case for resource allocation mode configuration
In #85bis meeting, the resource allocation type configuration for the D2D discovery has been discussed and some agreements were made in [1]. In #86 meeting, the almost same NW configuration principle as the D2D discovery were agreed for the D2D communication with no much debate. However, compared to the NW configuration for the D2D discovery, one case is missed in the agreement for the D2D communication.
For D2D discovery, for UEs in CONNECTED, one agreement is:

· the eNB may configure the UE to use a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signaling (or no resource). 
Here, a special configuration via dedicated signaling is “no resource”. In our understanding, this configuration intends to apply for the case that the eNB provides a Type 1 transmission resource pool in SIB, and after receiving the D2D discovery request from the UE the eNB decides to allow this UE to use the Type 1 resource pool in the SIB for D2D discovery announcement. Then “no resource” in the dedicated signaling implicitly indicates the UE to use the Type 1 announcement resource pool in the SIB.
For D2D communication, we think the same case should also be considered. Then, it is proposed that

Proposal 1: For UEs in RRC_CONNECTED, the eNB may configure the UE by dedicated signaling to use the mode 2 transmission resource pool included in SIB without constraint while the UE is RRC_CONNECTED, or the eNB may configure the UE by dedicated signaling to use the mode 2 transmission resource pool included in SIB only in exceptional case and rely on mode-1 otherwise.
2.1.2 The NW control for D2D communication indication transmission

In #87 meeting, the inter-frequency support for the D2D communication has been discussed. One agreement from this discussion is: A CONNECTED UE sends a ProSe indication to its serving cell when it wants to perform ProSe communication [2]. Actually, the similar conclusion has been reached in #86 meeting, i.e., A UE in RRC_CONNECTED that is authorized to perform ProSe Direct Communication transmission indicates to the eNB that it wants to perform ProSe Direct Communication transmissions [3]. However, the contexts for these agreements are different. Based on the previous discussion, we understand that the UE needs to send a D2D communication indication in the following two cases:
· Case 1: A UE is connected to a cell that is on the UE’s Prose carrier. When it wants to perform D2D communication, it needs to send a D2D communication indication to its serving cell. Based on this indication, the eNB will configure the radio resources for the UE.

· Case 2: A UE is connected to a cell that is not on the UE’s Prose carrier. When it wants to perform D2D communication, it needs to send a D2D communication indication to its serving cell. Based on this indication, the eNB may configure an inter-frequency RRM measurement on the Prose carrier and trigger inter-frequency mobility to handover the UE to that carrier.
It’s obvious that the UE shouldn’t transmit the indication on any serving cell since the cell may not support this indication or even not support the D2D communication. So it should be discussed first how the UE can know whether its connected cell allows it to send the D2D communication indication.
One intuitive way is by the availability of D2D communication configuration in the SIB18. If SIB18 is available from the serving cell and the D2D communication configuration is included, the UE is allowed to send the indication when needed. Otherwise, the UE is not allowed to send the indication. However, this couldn’t apply to the case 2. For a cell that is not on the UE’s Prose carrier, we don’t see the necessity for the cell to broadcast the SIB18. Then when the UE is connected to such a cell, the eNB can indicate via dedicated signaling whether the UE is allowed to send the D2D communication indication. This mechanism is aligning with the configuration for the IDC and PPI transmission. To be specific, a dedicated D2D indication configuration can also be included in the IE “OtherConfig”. 
Proposal 2: If UE is connected to a cell that is not on the UE’s Prose carrier, the NW indicates via the IE “OtherConfig” within RRCConnectionReconfiguration message whether the UE is allowed to send a Prose communication indication.
Proposal 2a: A CONNECTED UE can initiate the Prose communication indication transmission to its serving cell only if: 

· the SIB18 is available from the serving cell and the Prose communication configuration is included, or, 
· the NW indicates via the IE “OtherConfig” within RRCConnectionReconfiguration message that the UE is allowed to send the indication
2.2   Mobility related issues
When the handover happens, the following issues needs to be considered.
Issue 1: what information should be forwarded from the source eNB to the target eNB
We think this dependent on the scenarios of the handover.
· Scenario 1: The UE sent a D2D communication indication to its serving cell which is not on the UE’s Prose carrier. Then the handover to the UE’s Prose carrier happens;

· Scenario 2: Before handover happens, the UE is participating in D2D communication on its Prose carrier.
In scenario 1, to enable the target eNB to configure the D2D communication information in the handover command and save the Uu signaling, it would be better to let the source eNB forward the D2D communication indication to the target eNB than to let the UE resend the indication to the target eNB after the handover complete. This is aligning as what we have introduced for the IDC and PPI in Rel-11.
In scenario 2, first, the source eNB should forward the D2D communication configuration of the UE to the target eNB to help the target eNB to determine whether it needs to change these configurations. As for the D2D communication indication, if it just indicates to the NW that the UE is interesting in the communication and the intended Prose carrier, then in this scenario, we think this indication is no need to be forwarded from the source eNB to the target eNB. The reason is from the D2D communication configuration of the UE forwarded by the source eNB, the target eNB can implicitly know that the UE is participating in the D2D communication on the source frequency.
So, based on the above analysis, we have the following proposal.

Proposal 3: In the handover preparation message,

· if the source cell is not on the UE’s Prose carrier, the source eNB forwards the Prose communication indication (if available) to the target eNB;

· If UE is participating in the D2D communication on the source cell, the source eNB forwards the Prose communication configuration to the target eNB. It is FFS whether in this case the Prose communication indication is also forwarded to the target eNB.
Issue 2: D2D communication operation during the handover
In the legacy handover procedure, the UE shall disconnect to the source eNB and stop using the radio resource in the source eNB upon receiving the RRC reconfiguration for handover. In principle, this procedure should be followed if no significant issue can be identified.
One possible issue from following this legacy procedure is that the D2D communication will be interrupted during a period starting from the reception of the RRC reconfiguration, i.e., point A in the Figure 1. How long this period is will dependent on which resource allocation mode the target eNB configures the UE to use in the handover command.
· If mode 2 transmission resource pools are included in the handover command, it means the target eNB configures the UE to use mode 2 for D2D communication. Then the UE can resume the D2D communication by using the mode 2 resource upon acquiring the SFN of the target eNB, i.e., at the point B of the Figure 1.
· If mode 1 transmission resource pools are not included in the handover command, it means the target eNB configures the UE to use mode 1 for D2D communication. Then the UE can resume the D2D communication until acquiring the mode 1 resource from the PDCCH, i.e., at the point C of the Figure 1.

We think the interruption time from point A to point B is acceptable for the D2D communication since in most of cases the D2D UE has already acquired the SFN of the neighbor cell in order to perform the inter-cell reception and the interruption time is mainly from the DL synchronization to the target cell. For the interruption time from point A to point C, we are not sure whether this period can be acceptable considering the requirement for the public safety. However, the eNB can try to short this period, e.g., by using contention-free RA. Furthermore, the target eNB can choose to configure mode 2 for the UE at first and after the handover complete, the reconfiguration to mode 1 can be performed if seen necessary by the eNB. Then, as a summary, the D2D interruption time during the handover can be controlled by target eNB to be acceptable. So, according to this analysis, we have the following proposal.
Proposal 4: After receiving the RRCConnectionReconfiguration with MCI, the UE releases the dedicated radio resource (if available) used in the source cell for D2D communication transmission and stops the D2D communication transmission. It resumes the transmission in the target cell until finishing DL synchronization to the target cell and acquiring the SFN or until acquiring the mode 1 resource from the PDCCH of the target cell.
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Figure 1 The possible interruption time for D2D handover
3. Conclusion

In this contribution, some remaining issues for the resource allocation as well as the mobility related issues are discussed. From the discussion, the following proposals are given:

Proposal 1: For UEs in RRC_CONNECTED, the eNB may configure the UE by dedicated signaling to use the mode 2 transmission resource pool included in SIB without constraint while the UE is RRC_CONNECTED, or the eNB may configure the UE by dedicated signaling to use the mode 2 transmission resource pool included in SIB only in exceptional case and rely on mode-1 otherwise.
Proposal 2: If UE is connected to a cell that is not on the UE’s Prose carrier, the NW indicates via the IE “OtherConfig” within RRCConnectionReconfiguration message whether the UE is allowed to send a Prose communication indication.
Proposal 2a: A CONNECTED UE can initiate the Prose communication indication transmission to its serving cell only if: 

· the SIB18 is available from the serving cell and the Prose communication configuration is included, or, 
· the NW indicates via the IE “OtherConfig” within RRCConnectionReconfiguration message that the UE is allowed to send the indication
Proposal 3: In the handover preparation message,

· if the source cell is not on the UE’s Prose carrier, the source eNB forwards the Prose communication indication (if available) to the target eNB;

· If UE is participating in the D2D communication on the source cell, the source eNB forwards the Prose communication configuration to the target eNB. It is FFS whether in this case the Prose communication indication is also forwarded to the target eNB.
Proposal 4: After receiving the RRCConnectionReconfiguration with MCI, the UE releases the dedicated radio resource (if available) used in the source cell for D2D communication transmission and stops the D2D communication transmission. It resumes the transmission in the target cell until finishing DL synchronization to the target cell and acquiring the SFN or until acquiring the mode 1 resource from the PDCCH of the target cell.
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