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1 Introduction
In the 3GPP RAN1 #88bis meeting, discovery enhancement for feD2D was discussed but no agreements were made due to limited time [1]. Since power efficient discovery operation is necessary for wearable and MTC devices, some enhancements will be necessary for feD2D discovery. 

In this contribution, we discuss our views on the power efficient discovery procedure. 

2 Discussion
The main purpose of discovery enhancement in feD2D is to improve the discovery procedure so that the power consumption of remote UEs can be reduced. It is important to reduce the active time of discovery and communication set up time as much as possible. 

2.1 Efficient discovery procedure
For efficient discovery operation, due to the limited bandwidth capability of 6PRB or 1PRB in remote UEs, multiple discovery channels may need to be monitored by remote UEs. Therefore it is necessary to reduce such monitoring effort. We consider both model A and model B operation here.

Model A discovery
Due to the bandwidth limitation, it is necessary that either the maximum bandwidth of the discovery resource pool is set to that of remote UEs’ bandwidth capability or a discovery sub-resource pool is introduced, which is a subset of the discovery resource pool and whose maximum bandwidth is the same as that of remote UEs (Figure 1). For simplicity, the terminology of discovery sub-resource pool is used on the following.
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Figure 1
  Discovery sub-resource pool
From the relay UE point of view, according to the existing definition of discovery resource pool in Rel-12 D2D, the allocated discovery sub-resource pools can be defined as the sub-resource pools where a relay UE may potentially transmit discovery signals. Therefore relay UEs need to select transmission sub-resource pools based on the some kind of criteria. From the remote UE point of view, similarly the remote UE should monitor one or more allocated discovery sub-resource pools. Due to the limited bandwidth of remote UEs, time coordination among discovery sub-resource pools should be used when more than one sub-resource pool should be monitored.
To support efficient discovery procedure, there can be two ways, either multiple discovery signal transmission on all allocated sub-resource pools by the relay UE or coordinated transmission between the relay UE and remote UE. For both cases, sub-resource pool selection criteria of the relay and remote UE should be set properly so that selection mismatch will not happen. For example, when the multi sub-resource pool transmission with model A is used at the relay UE, the resource pool selection criterion at the relay UE should be that all sub-resource pools are transmitted. On the other hand, the remote UE can randomly select one sub-resource pool from the allocated sub-resource pools.
Proposal 1: New sub-resource pool selection criteria should be introduced for feD2D.
Model B discovery
For model B discovery, the remote UE can initiate discovery transmission to the relay UE. Since the relay UE can be assumed to have full bandwidth capability, the remote UE can select one discovery sub-resource pool and transmit a discovery signal on that. After receiving a signal from a remote UE, the relay UE should transmit a response signal to the remote UE. Similar to the model A operation, some coordination between the relay and remote UE will be necessary for response transmission. One possible way is for the remote UE to indicate in its initial discovery transmission the sub-resource pool where the relay UE should transmit the response message. The remote UE can receive the response message with the indicated sub-resource pool as shown in Figure 2. 
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Figure 2
   Sub-resource pool indication for response
It may be also possible to transmit the response message through the Uu DL from the relay UE via the eNB. Especially for the unidirectional remote UE that does not have sidelink reception capability, this scheme is necessary. To support this scheme, it is necessary to indicate sidelink reception capability in the discovery signal from the remote UE. 

Proposal 2: For model B discovery, sub-resource pool indication for the response message should be introduced.
Proposal 3: For model B discovery, response message transmission through the eNB should be studied.
3 Summary
In this contribution, the following proposals are made:
Proposal 1: New sub-resource pool selection criteria should be introduced for feD2D.

Proposal 2: For model B discovery, sub-resource pool indication for the response message should be introduced.

Proposal 3: For model B discovery, response message transmission through the eNB should be studied.
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