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1 Introduction
In this paper we discuss the concurrent WAN communication and Discovery monitoring in RRC Connected state.
2 Discussion
D2D UE interested in monitoring the discovery messages transmitted by other D2D UEs can be in RRC Idle or RRC connected state. As per the RAN 2 agreements [1] there is no requirement that D2D UE should be in RRC connected state for monitoring the discovery messages. However the D2D UE can be in RRC Connected state while it is monitoring the discovery messages if:

a. D2D UE is also transmitting the discovery messages using Type 2B resource allocation

b. D2D UE is also having WAN communication with eNB
Observation 1: D2D UE can be in RRC connected state while monitoring the discovery messages transmitted by the other D2D UEs.
As per the RAN2 agreements [1] both intra and inter cell discovery are supported. So in order to monitor the discovery messages transmitted by the other D2D UEs, the D2D UE has to monitor not only the discovery resources configured in its camped cell but also the discovery resources configured in the neighbor cells.

Observation 2: D2D UE interested in monitoring the discovery messages transmitted by other D2D UEs monitors the discovery resources configured in its camped cell and neighbor cells.
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Figure 1
The discovery resources configured in the neighbor cells may be same as the camped cell or it may be different than neighbor cells [2] [3]. The discovery resources in camped cell may be configured in the same subframe as WAN resources [4] [5]. In case the discovery resources in neighbor cells are different than the camped cell as shown in Figure 1 or if the discovery resources in camped cell are configured in the same subframe as WAN resources, RRC connected UE having WAN communication with eNB can monitor the discovery resources only if,
a. UE has the capability (i.e. separate RX chain) to monitor the discovery resources while concurrently communicating with eNB (i.e. concurrent transmission to eNB and reception from other D2D UEs in uplink).
b. ENB schedules the resources for UL WAN transmission to UE in subframes other than the subframes in which discovery resources are configured in the neighbor cells and camped cell. This is possible if eNB is aware that the UE in RRC connected state having active WAN communication is also monitoring the discovery messages transmitted by the other D2D UEs.
Observation 3: eNB scheduling can enable UE to have both active WAN communication and monitoring of the discovery resources in neighbor cells and camped cell.

UE informs (i.e. Discovery Monitoring Interest message with start indication in Figure 2) the eNB when it starts monitoring the discovery resources if the following conditions are met:

· UE is in RRC Connected state with active WAN communication

· UE does not have the capability (i.e. separate RX chain) to monitor the discovery resources while concurrently communicating with eNB
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Figure 2
On receiving the Discovery Monitoring Interest message with start indication, eNB may schedules the resources for UL WAN transmission to UE in subframes other than the subframes in which discovery resources are configured in the neighbor cells and camped cell if possible. UE monitors the discovery resources configured in a subframe if resources for WAN communication are not scheduled to UE in that subframe.
UE should also indicate (i.e. Discovery Monitoring Interest message with stop indication in Figure 3) to the eNB when it stops monitoring the discovery messages transmitted by the other D2D UEs if UE is in RRC Connected state with active WAN communication and it is monitoring the discovery resources in neighbor cells and camped cell after sending the Discovery Monitoring Interest message with start indication.
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Figure 3
UE monitoring the discovery resources may handover to another eNB. So when a UE handovers from source eNB to target eNB then source eNB informs the target eNB as part of UE context transfer that UE is monitoring the discovery resources. 

Proposal 1: UE informs the eNB when it starts monitoring the discovery resources if the UE is in RRC connected state with active WAN communication and UE does not have the capability (i.e. separate RX chain) to monitor the discovery resources while concurrently transmitting to eNB.

Proposal 2: UE monitors the discovery resources configured in a subframe if resources for WAN communication are not scheduled to UE in that subframe.

Proposal 3: UE indicates to the eNB when it stops monitoring the discovery resources if UE is in RRC connected state with active WAN communication and it has previously informed eNB that it is monitoring the discovery resources.

Proposal 4: During handover the source eNB informs the target eNB as part of UE context transfer that UE is monitoring the discovery resources.
3 Conclusion

In this paper we have discussed the concurrent WAN communication and Discovery monitoring in RRC Connected state.

Observation 1: D2D UE can be in RRC connected state while monitoring the discovery messages transmitted by the other D2D UEs.
Observation 2: D2D UE interested in monitoring the discovery messages transmitted by other D2D UEs monitors the discovery resources configured in its camped cell and neighbor cells.

Observation 3: eNB scheduling can enable UE to have both active WAN communication and monitoring of the discovery resources in its camped cell and neighbor cells.

Proposal 1: UE informs the eNB when it starts monitoring the discovery resources if the UE is in RRC Connected state with active WAN communication and UE does not have the capability (i.e. separate RX chain) to monitor the discovery resources while concurrently transmitting to eNB.

Proposal 2: UE monitors the discovery resources configured in a subframe if resources for WAN communication are not scheduled to UE in that subframe.

Proposal 3: UE indicates to the eNB when it stops monitoring the discovery resources if UE is in RRC connected state with active WAN communication and it has previously informed eNB that it is monitoring the discovery resources.

Proposal 4: During handover the source eNB informs the target eNB as part of UE context transfer that UE is monitoring the discovery resources.
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