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1. Introduction
In the D2D session of the RAN1#76 meeting, we had a working assumption regarding discovery that [1]:
· Repetition (either contiguous or non-contiguous) of transmission of a given discovery MAC PDU by a UE within a discovery period is FFS; if supported:

· FFS between:

· The UE performs random selection only for the first resource in the set of discovery resources that can be used for the repeated transmissions of the discovery MAC PDU; the other resources are deterministically associated with the first resource. 

· The UE performs random selection for each resource in the set of resources. 

· The maximum number of repeated transmissions is FFS
This issue was not further discussed in RAN1#76bis meeting. This contribution first discusses the resource allocation for type 1 discovery in the case of repeated transmission. In addition, how to configure a reasonable size of resource pool is also analyzed.
2. Discussion and analysis
2.1. Repeated transmission in discovery
In the RAN1#76 meeting, the agreed baseline is that only one discovery resource can be randomly selected by one UE for each discovery period. Obviously, it may not be reliable enough to be discovered within the discovery period because of the resource collision and uncertain channel situation. In the Type1 approach, resource collisions are inevitable if the resource selection is completely left to UE implementation. The higher the number of D2D discovery UEs, the higher the rate of collisions. The monitoring UEs may fail to detect the discovery signal correctly in the collided resource. In addition, variable channel situation may delay the time the UE is discovered. Therefore, multiple transmissions of a given discovery message within one discovery period should be allowed in ProSe discovery procedure.
Proposal 1: Multiple transmissions of a given discovery message within one discovery period should be supported.

Mere increasing the number of repetition of discovery message does not necessarily improve the discovery performance. As the number of transmissions increases in a discovery period, the collision probability increases as well. Especially, the collision probability will be increased sharply if some greedy UEs transmit the discovery signal too frequently. The resource collision may induce the D2D discovery delay, waste the UE’s power, and reduce the utilization rate of the discovery resources. 
The collision probability can be reduced by assigning more discovery resources. However, it will degrade the capacity of cellular communication. In addition, from the UE point of view, the complexity is also increased because more discovery resources need to be detected.
Therefore, we propose:
Proposal 2: The maximum number of repeated transmissions for one given discovery message within one discovery period should be limited and configured for a ProSe UE.
As mentioned in TR23.703 [2], each service is identified by an Application Identifier (App_ID). Each App_ID is globally unique and unambiguously identifies a service across the 3GPP PLMNs. Furthermore, the application ID has been agreed to be included in the discovery message [3]. Thus, multiple discovery messages may be triggered in a UE if this UE provide several services in the same time. Additionally, both Model A and Model B are supported in the discovery [4]. The indicator of discovery model is also included in the discovery message [3]. It is also possible that Model A and Model B are triggered in the same time. Therefore, multiple discovery messages from the same UE may be triggered to be transmitted within one discovery period.
Observation 1: It is possible that more than one discovery messages from the same UE may be triggered to be transmitted within one discovery period. 

In RAN1 #76 meeting, only repetition of transmission for a given discovery message was discussed. Considering the case that one UE may be triggered to transmit several discovery messages, this UE may occupy a large number of discovery resources. This may lead to serious congestion and collision if UE behavior is not restricted. For example, some malicious UEs may waste the discovery resource by sending a large number of discovery messages in a short time. The probability of resource collision increases rapidly. In addition, network side may be forced to configure more resource for ProSe discovery. 

Therefore, we propose:
Proposal 3: The maximum number of transmissions for all triggered discovery messages on one UE within one discovery period should be limited and configured for a ProSe UE.
2.2. Resource Utilization

The size of the discovery resource pool should be updated according to the discovery load. If too many resources are allocated for discovery signal transmission, the utilization rate of discovery resources is low and the performance of cellular communications is degraded. On the contrary, if insufficient discovery resources are assigned, many collisions will occur. The discovery efficiency will be decreased. Therefore, it is necessary that some assistant information should be provisioned to the eNB for optimizing discovery performance and improving resource utilization, such as the number of ProSe UEs.
Observation 2: For optimizing discovery performance and improving resource utilization, the size of discovery resource pool need to be adjusted based on the load of discovery signal transmission.

Proposal 4: The assistant information should be provided to the network side for configuring a suitable resource pool.
3. Conclusion
In this contribution, we share our views on the transmission of discovery message and the size of resource pool. Basically, our proposals and observations are summarized as:

Proposal 1: Multiple transmission of a given discovery message within one discovery period should be supported.
Proposal 2: The maximum number of repeated transmissions for one given discovery message within one discovery period should be limited and configured for a ProSe UE.
Observation 1: It is possible that more than one discovery messages from the same UE may be triggered to be transmitted within one discovery period. 

Proposal 3: The maximum number of transmissions for all triggered discovery messages on one UE within one discovery period should be limited and configured for a ProSe UE.
Observation 2: For optimizing discovery performance and improving resource utilization, the size of discovery resource pool need to be adjusted based on the load of discovery signal transmission.

Proposal 4: The assistant information should be provided to the network side for configuring a suitable resource pool.
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