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1 Introduction
In the last RAN2 meeting, the resource allocation mechanisms of discovery have been extensively discussed. And RAN2 has made good progress on resource allocation for Idle UE and Connected UE, respectively. The following is the agreement about discovery resource allocation in RAN2 #85bis meeting [1].
ProSe Direct Discovery
0
The eNB may provide D2D reception discovery resources in SIB. These may cover resources used for D2D transmission in this cell as well as resources used in neighbour cells. (Details FFS)

For UEs in IDLE…

1a
The eNB may provide a Type 1 transmission resource pool in SIB. UEs that are authorized for D2D Discovery use these resources in IDLE. 

1b
The eNB may indicate in SIB that it supports D2D but does not provide transmission resources. UEs need to enter RRC Connected in order to request D2D transmission resources.

For UEs in CONNECTED…

2a
A UE authorized to perform D2D discovery transmission indicates to the eNB that it wants to perform D2D discovery transmissions and further information (FFS)

2b
eNB validates whether UE is authorized for D2D discovery transmission using the UE context received from MME (pending RAN3 decision)

2c
the eNB may configure the UE to use a Type 1 transmission resource pool or dedicated Type 2B transmission resources via dedicated signalling (or no resource) .

2d
the resources allocated by the eNB are valid until a) the eNB de-configures them or b) the UE enters IDLE.  (FFS whether resources may remain valid even in IDLE)

According to the above agreements, the general procedure of discovery resource request-response for UE in CONNECTED state has been defined. However, some issues are still needed to be discussed. In this contribution, the following two issues will be analyzed:
· What information should be included in the request signaling for discovery resource?
· How to avoid UE sending the request too frequently?
2 Discussion
2.1 Request for discovery resource
It was agreed that a UE in connected state should send the request of discovery resource to eNB to indicate that it want to perform D2D discovery transmissions. But it is FFS what can be the further information. So, this section is to analyze this issue. 
The following information may be helpful for the eNB to allocate the discovery resource.
· Time duration
As mentioned in TS23.303 [2], 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 avoid this additional signalling, time duration can be included in the resource allocation signalling. However, the eNB does not know for how long this discovery message needs to be transmitted. Thus, the UE can provide this information in the request signalling.
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 [3], each service is identified by an Application Identifier. Each application Identifier 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 [4]. Thus, multiple discovery messages with the different application IDs may be triggered in a UE if the UE has several services in the same time. Additionally, both Model A and Model B are supported in the discovery [2]. The indicator of discovery model is also included in the discovery message [4]. It is also possible that Model A and Model B are triggered in the same time. Therefore, multiple discovery messages for the different models on a same UE may needs to be transmitted at 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.
· Release indication for discovery resource;
According to the discovery Model definition in [2], the time duration is not needed in Model B. 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.
Proposal1: The request for discovery resource at least includes the following information: time duration, number of discovery messages and release indication for discovery resource.
2.2 NW control mechanism
If the connected UE could arbitrarily initiate resource request transmission in the agreed procedure, 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 not response the request of discovery resource because of no available resource to allocate.. 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. But the UE may continue to send the request for type 2 resources for the reason that it was not happy with the type 1 resource.
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.
To address the above issue, there could be three possible mechanisms to control the UE not to transmit the discovery resource request too frequently.
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: 
Proposal2: RAN2 is respectively asked to discuss the above three mechanisms to control the resource request transmission.
3 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 release indication for 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.
References
[1] Chairman notes, RAN2#85bis, Valencia, Spain, 31 March- 4 April 2014
[2] TS23.303, Proximity based Services; Stage 2, V12.0.0
[3] TR23.703, Proximity-based Services (ProSe), v1.0.0, Release 12;
[4] S2-140568, LS reply on discovery message size;

1/3


