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[bookmark: _Ref298777854]Introduction
In the last RAN2 meeting, the discovery mechanisms have been extensively discussed. And RAN2 has made good progress on the following topics, including inter- and intra-frequency discovery, security and protocol architecture [1]. For discovery resource allocation, the procedure of requesting discovery resource was obtained in RAN2#85bis meeting [2]. However, there is no further agreements about discovery resource allocation in RAN2#86 meeting. 
According to the RAN2 agreements, some issues related to discovery resource allocation are still needed to be discussed. In this contribution, three issues will be analysed as follows:
· What information should be included in the request signaling for discovery resource?
· How to avoid UE sending the request too frequently?
· How to configure discovery resource from target eNB in handover case?
1 Discussion
2.1 Request for discovery resource
It was agreed that a UE should send the request signalling of discovery resource to eNB for performing D2D discovery transmissions. This section analyzes what information should be included in the request signalling to assist the eNB allocating discovery resource. Additionally, it was also agreed in RAN2 #85 meeting that in case of Type 2B as baseline radio resource are allocated by RRC. Therefore, we assume that the request for discovery resource is transmitted by RRC signalling. 
The following information may be useful for the eNB to allocate the discovery resource.
· Time duration
As mentioned in TS23.303 [3], a ProSe Application Code is allocated per "announcing" UE and per application and has an associated validity timer that runs both in the ProSe Function and in the UE. The validity timer indicates for how long this ProSe Application Code is going to be valid. We can infer that the discovery message is sent within time duration.
If time duration is not configured by the eNB, the UE needs to request to release the discovery resource by explicit RRC signalling once the UE is triggered to stop the transmission of discovery message. In order to save the signalling overhead, time duration should be included. However, the eNB does not know for how long this discovery message needs to be transmitted. Thus, the time duration should be suggested in the request signalling from the UE because the information of time duration is charged by the application.
Whether the UE needs to release the discovery resource or not when the UE enters idle state is still an issue. For the companies supporting to release resource in time, the concern may be that the eNB may lose the control of resource if the idle UE is still allowed to use the discovery resource, especially for the type 2 resource. Fortunately, if time duration can be included in the resource allocation by the eNB, the UE can still be allowed to use the discovery resource until the timer is expired even if the UE transits from connected state to idle state.
· Number of discovery messages
As mentioned in TR23.703 [4], each service is identified by an Application Identifier. The geographic scope of the ProSe Application ID may be PLMN-specific, country specific or global [3]. Before UE announces the discovery message, UE sends the discovery request message including Application ID to the ProSe Function. Then ProSe Application Code will be assigned for UE associated to ProSe Application ID. Furthermore, the ProSe Application Code has been agreed to be included in the discovery message [5]. Thus, multiple discovery messages with the different Application Code may be triggered in a UE if this UE provide several services in the same time. 
Obviously, the amount of discovery resource configured by the eNB is depending on the number of discovery messages. Therefore, it is necessary that the number of discovery messages should be included in the request signalling.
· Releasing discovery resource;
According to the above analysis, the time duration is not needed in the message of ‘Solicitation’. Once the announcing UE receives the response, the UE needs to inform the eNB to release the discovery resource. Even considering the case that eNB has allocated the resource with time duration, the resource may be released before the time duration is expired.
[bookmark: _GoBack]Furthermore, if the number of discovery messages can be agreed to be included in the request signalling, the number of discovery messages, which is set to zero, can indicate that the transmitting UE requests to release the resource. 
Proposal1: The request for discovery resource at least includes the following information: time duration, number of discovery messages and releasing discovery resource.
2.2 NW control mechanism
According to the agreements in RAN2#86 meeting, the UEAssistanceInformation message is re-used for requesting ProSe discovery resources. Naturally, one issue need to be resolve, namely whether the prohibit timer is needed for requesting discovery resource similar to the prohibit time for powerPrefIndication IE. If there is no prohibit timer for the signaling of the discovery resource request, the following cases may happen:
· After transmitting a resource request, the UE will wait for the eNB’s resource allocation message. Considering the scheduling strategy, eNB may allocate the discovery resource to the UE after several subframes or even longer period. But the UE may excessively repeat the resource request transmission during this period. It is obvious an unexpected behavior.
· eNB may reject the request of discovery resource because of the overload of type 1 and type 2 resource. Then, the UE may continue to send the request after very short time.
· eNB may allocate the type 1 resource for the UE because of the overload of type 2 resource. Then, the UE may continue to send the request for type 2 resource because the discovery performance of type 1 resource is not satisfied by detecting the resource pool.
The above three cases may result in excessive resource request transmission. Therefore, NW control mechanism for the resource request transmission is needed.
Observation1: The NW should be in control of the transmission for discovery resource request in order to avoid the excessive resource request transmission.
For Type 2 discovery resource, RRC signalling is used as baseline in resource request-response procedure by UE and NW. Generally, we provide three possible mechanisms to limit the UE behavior of transmitting the discovery resource request too frequently.
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Alternative 1: The UE is not allowed to transmit the request with the same content;
Alternative 2: If a prohibit timer is running, the UE is not allowed to transmit the resource request.
Alternative 3: The number of resource request transmission during a pre-defined time is restricted.
For Alternative 1, it's largely dependent on the content of resource request in RRC signaling. This prohibit mechanism will not work well if the content of resource request will be changed frequently. For Alternative 2 and Alternative 3, they can achieve the same performance if the parameters related to these two methods are well configured. 
So we propose: 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal2: RAN2 is respectively asked to discuss the above three mechanisms to control the resource request transmission.
2.3 Resource configuration in Handover case
When the UE is performing the discovery traffic, this UE may be mobile. And handover may happen during performing the discovery. Therefore, how to configure the resource by target eNB in handover case should be discussed. Two possible options are shown as follows.
Alternative 1: Resource configuration by X2 interface
When the source eNB transmits the Handover Request to target eNB, some assistant information can also be included in Handover Request message. After target eNB receives the Handover Request message including the assistant information, target eNB can configure the ProSe resource and inform the resource eNB by Handover Request ACK message. Then, the resource information from target eNB can be configured by the resource eNB for the UE by RRCConnectionReconfiguration message. 
The assistant information may be one of the following two informations, including resource configuration information from the resource eNB or the resource request information from the UE. 
Alternative 2: Resource configuration by air interface 
In this solution, this UE sends the resource request to target eNB after the UE has been handed over to target eNB. Then, the resource information is configured by target eNB for this UE by air interface. Therefore, no assistant information is expected to be transmitted by X2 signalling.
Proposal3: RAN2 is respectively asked to discuss the above two mechanisms to configure the discovery resource from target eNB in handover case.
Conclusions
This contribution intends to discuss the issues in discovery resource request procedure. The followings are observed and proposed:
Proposal1: The request for discovery resource at least includes the following information: time duration, number of discovery messages and releasing discovery resource.
Observation1: The NW should be in control of the transmission for discovery resource request in order to avoid the excessive resource request transmission.
Proposal2: RAN2 is respectively asked to discuss the above three mechanisms to control the resource request transmission.
Proposal3: RAN3 is respectively asked to discuss the above two mechanisms to configure the discovery resource from target eNB in handover case.
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