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1 Introduction
In the last RAN plenary, D2D work item has been approved for Rel-12 work item. In this document, we discuss more detailed signaling aspects to support D2D discovery within network coverage based on agreements made during the study item and captured in the TR 36.843[1].
2 SIB signaling 
In the last RAN2 #85bis meeting, the following was agreed for D2D discovery resource allocation [2]. 
	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)


In LTE, radio resource configuration common for the UEs are broadcasted via SIB2. The D2D related parameters including a radio resource pool could be included in SIB2 or new SIB. In order to know which approach is desirable, we should estimate the amount of D2D related parameters. Although RAN1 is still under discussion on D2D discovery physical channel structure and operation, the following parameters may be expected to be configured via SIB signaling according to [1]. 
· Definition of a discovery resource: frequency resource size, time duration

· Set of discovery resource (discovery resource pool): the amount of discovery resources, periodicity(duty cycle), time offset
· CP information: normal, extended, or same as unicast by default
· Random selection related parameters: e.g. nominal transmission probability for adaptive transmission probability 
Considering all potential parameters to be signaled in SIB, it appears that the amount of the required parameters is not trivial. Since non-D2D UEs including legacy UEs don’t need to receive the D2D parameters, it may not be desirable to include D2D resource information in the existing SIB because it would increase unnecessarily SIB message size.
Proposal 1: RAN2 to define a new SIB to signal D2D related parameters. 
3 RRC signaling 

During study item phase, the following is agreed for Type 2B [1]. 
	· In case of Type 2B, only an RRC CONNECTED UE may request resources for transmission of D2D discovery messages from the eNB via RRC. The eNodeB assigns resource via RRC. 

· As baseline, UE releases the transmission resources the latest when the UE enters RRC_IDLE or when the eNB withdraws the resource by RRC signalling.

· In case of Type 2B as baseline radio resource are allocated by RRC. Use of activation/deactivation of radio resources using PDCCH is FFS.

· Receiving UEs monitor both Type 1 and Type 2B discovery resources as authorised.


According to the agreement that the UE may request resource “via RRC”, we can assume that the UE sends resource request by using RRC signaling only. However, since RAN2 has not discussed the detailed signaling method for the resource request, it may be worthwhile to investigate other candidates to confirm the above agreement. 
· Scheduling request: in normal LTE, if the new data has arrived at the UE buffer, the UE triggers a regular BSR. If there is no uplink resource to send the regular BSR, a scheduling request shall be triggered. The scheduling request is transmitted either in the configured PUCCH or through random access procedure. It may be possible for the UE to send SR when D2D discovery is enabled. In order to use scheduling request for D2D discovery resource request, a separated SR PUCCH resource should be allocated. Otherwise, the eNB cannot distinguish whether SR is triggered due to the normal LTE uplink data or due to discovery resource.  
· BSR: as explained above in SR, in normal LTE, BSR is triggered when the new data has arrived at the UE buffer in order to get the uplink resource. It may be possible for the UE to send BSR when D2D discovery is enabled. For this purpose, the current BSR would need to be modified or a new D2D discovery BSR MAC CE needs to be introduced in order to distinguish BSR for the normal LTE uplink data and for D2D discovery. 
· RRC signaling: when D2D discovery is enabled, the UE sends RRC signaling message. Since D2D discovery occurs independently from other RRC procedure, a new RRC signaling message should be defined. When RRC signaling is sent, if there is no available UL resource, the UE needs to send SR and BSR to get scheduling resource for RRC signaling including D2D discovery resource request. 
In one hand, SR or BSR may reduce overall delay in resource request procedure considering RRC signaling also required SR/BSR for PUSCH resource allocation, and SR or BSR might be more aligned with a normal LTE resource request approach. However, if a dedicated SR PUCCH resource is reserved for D2D resource request, it may not be so efficient in terms of resource utilization of PUCCH considering the eNB may not know how often D2D discovery is enabled. In addition, since there is no delay requirement for D2D discovery and discovery pool for Type2B is also expected to configure sparsely, reducing overall delay would not be so important in D2D resource allocation. In case of BSR, it is not necessary to reserve uplink resource. However, given that discovery message will be defined as a fixed size, there is no need to send BSR except the indication that D2D discovery is enabled.   
Therefore, resource request using RRC signaling is the preferred approach in the sense that it can minimize the specification impact and resource utilization in LTE uplink. 
Observation 1: it is reasonable to use RRC signaling for D2D resource request considering the characteristic of D2D discovery transmission.
Proposal 2: RAN2 to confirm that D2D resource request is signaled via a dedicated RRC signaling. 

In RRC_CONNECTED, the UE needs to send RRC signalling message for D2D resource request because D2D can be enabled regardless of WAN operation. Therefore, it would be reasonable to define a new RRC message to indicate D2D discovery transmission. 

Proposal 3: RAN2 to introduce a new RRC signaling message for D2D resource request. 

In case of RRC_IDLE mode, the UE should establish RRC connection to enter RRC_CONNECTED mode if the cell supports D2D but no transmission resource is configured in SIB. It is possible to send the new RRC signalling message after the RRC connection is completed. On the other hand, if we want to reduce signalling overhead, D2D resource request information is added in RRC connection request message. 

Proposal 4: RAN2 to discuss if it is necessary to add D2D resource request information when the RRC connection request is triggered for D2D discovery. 

Contents of D2D resource request

In D2D resource request message, the following information may be helpful for the eNB to allocate a dedicated discovery resource semi-statically. 
· Time duration for D2D discovery transmission: in stage-3 TS on ProSe [3], the UE can provide PC5_DISCOVERY message to the lower layer for transmission if the validity timer(T4000) for the allocated ProSe Application Code has not expired and a request from upper layers to announce is still in place. It is our understanding that as long as the upper layer enables announcing, the discovery message should be transmitted until the validity timer T4000 is expired. Therefore, if the eNB knows the value of validity timer, it may be helpful for the eNB to determine when the discovery resource is released. 
· Discovery procedure identity: considering that different application can send different ProSe application ID, it may be also possible that the announcing UE may send multiple D2D discovery message in parallel and it is enabled in the different timing. In order to distinguish multiple discovery processes and to avoid redundant resource allocation, discovery procedure identity may be helpful to distinguish D2D resource request per discovery procedure. 
· Physical layer related parameters: RAN2 can wait until RAN1 provides the required parameters for resource request. 
Proposal 5: RAN2 to discuss whether time duration and/or discovery procedure identity needs in D2D resource request. 

As discussed in the time duration parameter, announcing procedure can be finished if the upper layer request is not valid anymore regardless of the validity timer T4000. In order to release the semi-statically allocated D2D resource when the UE stop announcing, it is necessary for the UE to request resource release because the eNB cannot know whether the UE stop announcing. Simply, the resource release indication can be included in the resource request message as optional IE. And then, when the UE stop announcing, the UE sends resource request for release purpose. 

Proposal 6: RAN2 to include resource release indication in the resource request message.  
4 Conclusion

In this contribution, we discussed some more detailed signaling aspects for resource allocation for D2D discovery. Based on discussion in Section 2 and 3, we would like RAN2 to discuss the following proposals. 
Proposal 1: RAN2 to define a new SIB to signal D2D related parameters. 



 REF prop2 \h 

Observation 1: it is reasonable to use RRC signaling for D2D resource request considering the characteristic of D2D discovery transmission.

Proposal 2: RAN2 to confirm that D2D resource request is signaled via a dedicated RRC signaling. 


Proposal 3: RAN2 to introduce a new RRC signaling message for D2D resource request. 
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Proposal 4: RAN2 to discuss if it is necessary to add D2D resource request information when the RRC connection request is triggered for D2D discovery. 


Proposal 5: RAN2 to discuss whether time duration and/or discovery procedure identity needs in D2D resource request. 
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Proposal 6: RAN2 to include resource release indication in the resource request message.  
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