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Discussion and Decision
1. Introduction
RAN1/RAN2 has progressed D2D discovery discussion and most stage 2 issues were clarified. For D2D discovery/communication, UE shares UL spectrum with cellular and D2D communications and UE performs D2D and cellular operations based on network configuration and scheduling. In this contribution, we address the signalling issue related to UE capability restriction where non-public safety UE cannot receive DL and UL spectrum simultaneously.

2. Discussions
According to RAN1 LS [1], UE capabilities can be different between public safety UE and non-public safety UE. Especially, non-public safety UE may suffer much restriction on D2D operations. The restriction would come from hardware architecture and RAN2 needs to clarify the issue and investigate the impact on specification.

RAN1 would like to ask RAN2:

· To investigate impact on UE capability signalling of restriction on cellular operation when D2D is operated.
Note that RAN1 assumes the following:
· Public safety UEs are able to simultaneously perform cellular on DL carrier and D2D on associated UL carrier for FDD band
· For discovery, RAN1 assumes that non-public safety UE may not be able to receive simultaneously on the DL and UL spectrum of FDD carriers supporting D2D
· RAN1 assumes that there is no simultaneous operation of CA and D2D required for Rel-12 D2D communication when a 2 DL CA capable UE is assumed.
RAN1/RAN2 already decided to handle cellular operation with higher priority than D2D operation. For example, UE prioritizes cellular operation when the UE is scheduled to transmit cellular data and D2D data at the same subframe. In this contribution, we are trying to progress further the UE capability handling for the finalization of D2D discovery discussion.
2.1 Discovery Indication 
RRC_CONNECTED UE actively joins in cellular communication, so subframe collision may be happened frequently. In order to minimize congestion, network has to efficiently configure discovery subframes. However, congestion may inevitable since cellular operation includes semi-static operations such as SPS and HARQ operations. 
Therefore, UE capability signaling to eNB is necessary to provide UE behavior to the network. The signaling is transmitted when a UE initiates discovery subframe monitoring. By using the information, eNB could adaptably schedule DL and UL resources for cellular communication. The approach reduces discovery performance degradation because the UE can take part in discovery operations without interruption from cellular communication. It could be easily implemented by following the agreement which was decided at the last RAN2 discussion on ProSe communication.
Proposal 1. RRC_CONNECTED UE sends an indication to the serving cell for discovery.
2.2 Restriction on Tx/Rx
SRS subframe may be configured by eNB (RRC signaling) in the same subframe with discovery subframe since the SRS subframe period is too short to avoid congestion. In addition, the last symbol of the subframe is used for SRS transmission. Furthermore, the SRS symbol transmission could occupy wider bandwidth and an important signal for cellular communication. Hence, a way to avoid duplicated allocation should be considered by RRC signaling or specification change. 
In our view, it cannot be resolved by RRC signaling because the SRS subframe period and transmission bandwidth occupies a lot of resources. So, another way is not using the last symbol of the discovery subframe to make a room for SRS transmission. This approach can be implemented by spec. change and would require a discussion on RAN1.

Proposal 2. A way to avoid collision between discovery subframe and SRS subframe should be discussed.
Considering non-public safety UE, types of collision are bigger than public safety UE because of UE capability restriction. The main difference is a non-public safety UE cannot receive both UL and DL subframes simultaneously. So, it is better eNB doesn’t allocate the same DL subframe with discovery subframe. Then, the UE can freely monitor the UL spectrum for discovery regardless of cellular operations. 
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Figure 1: Simultaneous reception of DL and UL
However, there is a case where UE may not predict the allocation of DL subframe by eNB. If the allocation is a semi-static allocation, such as SPS, UE can expect a subframe for PDSCH transmission. But, if an allocation is a dynamic transmission, such as 1st transmission of PDSCH, UE couldn’t avoid the case. To guide the case, the minimum restriction would be specified in the spec, or the RAN1/RAN2 agreement for cellular transmission prioritization might not be realized correctly in Rel-12.
Proposal 3. UE doesn’t expect eNB allocates the same DL subframe with discovery subframe for dynamic PDSCH transmission.
3. Conclusion
In this contribution, we have discussed UE capability signaling issues for D2D discovery. We have concluded that RRC_CONNECTED UE has to indicate UE capability to eNB to reduce congestion between cellular and discovery subframes and spec change is required to avoid congestion.
Proposal 1. RRC_CONNECTED UE should indicate UE operations to eNB.
Proposal 2. A way to avoid collision between discovery subframe and SRS subframe should be discussed.

Proposal 3. UE doesn’t expect eNB allocates the same DL subframe with discovery subframe for dynamic PDSCH transmission.
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