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1 Introduction
In this document, we identify potential use cases that Type 2B resource allocation is beneficial and provide a signaling flow for Type 2B resource allocation. 
2 Advantage of Type 2B resource allocation
There are several cases that we can get benefit by using Type 2B resource allocation. 
· RRC_CONNECTED UEs: the signalling overhead for resource allocation is considered as comparable to Type 1 because SPS based scheduling requires only when resource is activated/released. However, the main concern on Type 2B resource allocation is the signalling overhead due to RRC connection management. In Type 2B, the UE needs to establish RRC connection to request UE specific discovery resource and may cause HO procedure if the UE is moving and kept in RRC_CONNECTED mode for discovery operation. However, if the UE happens to be in RRC_CONNECTED mode for normal LTE data service, there is no additional signalling overhead for discovery operation.  
· Public safety support: although there is no requirement to prioritize a certain discovery service, it may be good to support the option providing better performance for the case where low latency and high reliability is required for discovery. The main concern of Type 1 resource allocation is collision between the UEs selecting the same discovery resource. Although the collision probability can be controlled and mitigated with various schemes, collision cannot be fully resolved. Especially, in emergency situation in Public safety scenario, collision may be more increased if a lot of UEs tries to perform discovery. In this case, if the eNB can allocate UE specific dedicated resource for discovery, the discovery signal can be detected by other UEs without collision. Consequently, it reduces discovery time and power consumption.   

· Stationary UEs: as mentioned in [1], it is expected that some D2D UEs are used for the commercial purpose e.g. stores, restaurants, etc. In this case, these UEs are stationary and thus, are not subject to handover to neighbouring cells. In addition, depending on business model, the discovery of these UEs can be more prioritized. In this case, Type 2B resource allocation is more beneficial than Type 1 because collision-free discovery resource can provide low latency and high reliability without signalling overhead.
Based on the above observations, Type 2B resource allocation provides benefit without increasing signalling overhead significantly. Since RAN2 has agreed that the transmission and reception of discovery signal is supported in RRC_IDLE mode and RRC_CONNECTED mode, Type 1 should be baseline as proposed in [2]. However, on top of Type 1, Type 2B should be supported considering the useful cases identified above. 

Proposal 1: RAN2 is asked to support Type 2B resource allocation method for D2D discovery in addition to Type 1.

3 Signaling flow and required messages for Type2B
Figure 1 shows a possible signalling flow for D2D discovery procedure based on Type 2 resource allocation. In this signalling flow, we assume that the UE is already in RRC_CONNECTED mode. Consequently, the UE does not need to initiate RRC connection setup when the announcing is enabled. 
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Figure 1: Signaling call flow with Type 2B

1. UE_A and UE_B are registered for D2D service with the corresponding D2D server over application layer. 

a. During the registration, each UE may be assigned a ProSe application identity or a ProSe UE identity. In case of restricted discovery (e.g. UE_B wants to discover UE_A), the UE_B requests information to get permission of UE_A via application layer. 
2. UE_A and UE_B (application layer) enables discovery procedure. UE_A enables announcing (step 2a), while UE_B enables monitoring (step 2b). It is also possible to enable both announcing and monitoring. 
3. Once D2D discovery procedure for monitoring is enabled, UE_B receives discovery zone information signaled by eNB via SIB. Resource allocation for reception is the same as Type 1.

a. Discovery zone refers to the set of discovery resources allocated by the eNB for discovery purpose. An example of discovery zone configuration for UL spectrum in FDD mode is shown in Figure 2. Assuming that both Type 1 and Type 2B resource allocation is supported, discovery zone for Type1 and Type 2B can be defined separately. In the Type 1 discovery zone, the UE can perform both monitoring and announcing autonomously when it is enabled. In the Type 2B discovery zone, the UE can perform only monitoring autonomously when it is enabled. If announcing is enabled, the UE needs resource assignment from the eNB although the UE can know Type 2B discovery zone with SIB reception. The discovery zone is periodically occurred (NPeriodicity) and it is composed of multiple subframes(NSF) and multiple RBs(NRB). This discovery zone configuration is one example of multiplexing between Type 1 discovery zone and Type 2B discovery zone in TDM. It can be multiplexed in FDM or in FDM/TDM.  
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Figure 2: Example of discovery zone configuration
4. UE_B starts monitoring discovery signal. 

a. The monitoring UE starts monitoring discovery signal in the configured discovery zone. Due to half-duplex constraint, the UE cannot monitor discovery resource which is overlapped with transmission of own discovery signal in the time domain. Except the transmission opportunities for own discovery signal, the UE could monitor all discovery resources in the discovery zone.  

5. UE_A requests the eNB to allocate discovery resource via RRC signaling.

6. eNB configures the required information for the UE_A. 

a. In order to receive a semi-persistent resource allocation via PDCCH signaling, a special C-RNTI for discovery (e.g. Discovery C-RNTI) would be required. Additionally, the eNB can also configure the resource allocation periodicity which should be multiple of discovery zone periodicity (i.e. NPeriodicity in Figure 2) signaled in SIB i.e. UE specific discovery resource periodicity can be longer than discovery zone periodicity to allow transmission of discovery not to occur every discovery zone. 

7. eNB activates discovery resource allocation. 

a. Similar to SPS scheduling in LTE, the eNB sends PDCCH scrambled with Discovery C-RNTI to activate SPS resource for discovery. Furthermore, the allocated resource is also released by PDCCH signaling.

8. UE_A sends discovery signaling using the allocated discovery resource. 
Proposal 2: RAN2 is asked to agree on and to capture the signaling flow in Figure 1 into TR36.843 [3].  

4 Conclusion
Based on discussion in section 2 and 3, we observe that there are some use cases that Type 2B resource allocation provides the better performance of discovery without increasing signalling overhead. 

Proposal: Therefore, we propose to support Type 2B resource allocation method for D2D discovery in addition to Type 1. If it is agreed, we also propose to capture signalling flow illustrated in Section 3 in TR 36.843[3]. 
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