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1 Introduction
As per the agenda item 7.5.1 d) in the proposed agenda for RAN2-83bis, message/data flows for discovery and the discovery models needs to be discussed.
In this paper we discuss the signaling flows on PC5 (D2D UE – D2D UE) and LTE-Uu (D2D UE-eNB) interfaces for D2D Direct Discovery in network coverage. In order to study the RAN2 impacts of direct discovery procedure, agreement on basic direct discovery signaling flows on PC5 and LTE-Uu interface is needed.
2 Discussion
There are two models of discovery protocol, Announcing or Push Model and Soliciting or Pull Model. These two models are discussed in section 6.1.1.2.3 and 6.1.3 in SA2 TR [1]. The key points of two models are summarised in Table -1.
Table 1- Key Points of Discovery Protocol Models
	Announcing Model or Push Model
	Soliciting Model or Pull Model

	· Periodic transmission of discovery information by discoverable UE
	· Continuous monitoring of Discovery information by discoverable UE.

· Discovery information is transmitted by discoverable UE only when discovery information received from discovering UE matches its interests

	· Continuous monitoring of discovery information by discovering UE
	· Discovery information is transmitted and monitored for a defined time by discovering UE 


2.1 Signaling Flow for Announcing or Push Model

The signalling flow for this model on the PC5 (D2D UE – D2D UE) and LTE-Uu (D2D UE-eNB) is shown in Figure 1. 

· The discoverable and discovering D2D UE determines the discovery resources for transmitting and receiving the discovery information respectively. The discovery resources can be determined by receiving the broadcast information (e.g. SIB) from eNB. The eNB broadcasts the information about the radio resources reserved for discovery. The method (with or without the assistance of eNB) of selecting the discovery resource by the D2D UE from the reserved discovery resources of eNB is FFS.
· The discoverable D2D UE transmits the discovery message 1 carrying the discovery information in the discovery resource. The discoverable D2D UE transmits (or announces) discovery information in discovery message 1 which can be used by the discovering D2D UE to discover a D2D UE of its interest in its proximity. For example, in a social networking application the application user ID of a D2D UE is included in the discovery information. In this model a discoverable D2D UE periodically transmits the discovery information.
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Figure 1 Signalling Flow for Announcing or Push Model
· The discovering D2D UE monitors the discovery resources for receiving the discovery information transmitted by discoverable D2D UE(s). On receiving discovery information, the discovering D2D UE determines whether the interest information in the received discovery information matches its interest or not. If the interest matches then the discovering D2D UE has discovered a discoverable D2D UE in its proximity. For example, in a social networking application the discovering D2D UE is interested in finding his friends and looks for application user IDs of its friends in the received discovery information.
· Both open discovery & restricted discovery can be performed using this protocol model. In case of open discovery, the discovering UEy can be any D2D UE. However, in case of restricted discovery the discovery message 1 transmitted by discoverable UEx can be received by any UE but it can be understood only by those UEs which are explicitly permitted by the discoverable UEx.
· Note: In restricted D2D discovery a discoverable D2D UE can be discovered only by other D2D UEs that are explicitly permitted by the discoverable D2D UE (e.g. searching friends in social networking). The explicit permission can be implemented at application layer by sharing discoverable D2D UEs information to only a restricted set of discovering D2D UEs.
2.2 Signaling Flow for Soliciting or Pull Model

The signalling flow for this model on the PC5 (D2D UE – D2D UE) and LTE-Uu (D2D UE-eNB) is shown in Figure 2.
· The discoverable and discovering D2D UE determines the discovery resources for transmitting and receiving the discovery information. The discovery resources can be determined by receiving the broadcast information (e.g. SIB) from eNB. The eNB broadcasts the information about the radio resources reserved for discovery. The method (with or without the assistance of eNB) of selecting the discovery resource by the D2D UE from the reserved discovery resources of eNB is FFS.
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Figure 2 Signalling Flow for Soliciting or Pull Model
· The discovering D2D UE transmits the discovery message 2 carrying the discovery information of its interest (e.g. information about his friend or information about search like available restaurants or taxi or stores etc) in the discovery resource.

· After transmitting the discovery message 2, the discovering D2D UE monitors the discovery resources for receiving the discovery message 1 carrying the discovery information of its interest from D2D UEs in proximity for a predefined period. If the discovery message 1 carrying the discovery information of its interest is not received then discovering D2D UE may again transmit the discovery message 2.

· The discoverable D2D UE monitors the discovery resources and receives the discovery message 1 carrying the discovery information transmitted by discovering D2D UE. If the discovery information received by discoverable D2D UE matches with its interest then the discoverable D2D UE transmits the discovery message 1 carrying the discovery information with its information. For example, in a social networking application if the discoverable D2D UE receives discovery information with its application user ID then it transmits discovery information with its application user ID.
· On receiving discovery message 1 carrying the discovery information, the discovering D2D UE determines whether the interest information in the received discovery information matches its interest or not. If the interest matches then the discovering D2D UE has discovered a discoverable D2D UE in its proximity.

· Both open discovery & restricted discovery can be performed using this protocol model. In case of open discovery, the discoverable UEx transmits the discovery information with its interest info if the discovery information received by it (from any discovering UE) matches with its interest in case of open discovery. However, in case of restricted discovery the discoverable UEx transmits the discovery information with its interest info only if the discovery information received by it is from a discovering UE which is explicitly permitted by it and matches with its interest.
· Note: In restricted D2D discovery a discoverable D2D UE can be discovered only by other D2D UEs that are explicitly permitted by the discoverable D2D UE (e.g. searching friends in social networking). The explicit permission can be implemented at application layer by sharing discoverable D2D UEs information to only a restricted set of discovering D2D UEs.
3 Text Proposal

------------------------------------------------------------TEXT START -----------------------------------------------------------------
Section X.1 Announcing or Push Model

The signalling flow for this model on the PC5 (D2D UE – D2D UE) and LTE-Uu (D2D UE-eNB) is shown in Figure x. 

· The eNB broadcasts (e.g. SIB) the information about the radio resources reserved for discovery. The method (with or without the assistance of eNB) of selecting the discovery resource by the discoverable and discovering D2D UE from the reserved discovery resources is FFS.
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Figure x Signalling Flow for Announcing or Push Model
· The discoverable D2D UE transmits the discovery message 1 in the discovery resource. The discoverable D2D UE transmits (or announces) its discovery information (e.g. its application user ID) in discovery message 1. In this model a discoverable D2D UE periodically transmits the discovery information.

· The discovering D2D UE monitors the discovery resource(s). On receiving discovery message 1, the discovering D2D UE determines whether the received discovery information matches with its interest (e.g. application user ID of its friend) or not. If the interest matches then the discovering D2D UE has discovered a discoverable D2D UE in its proximity.

· Both open discovery & restricted discovery can be performed using this protocol model.
· In case of open discovery, the discovering UEy can be any D2D UE. 
· In case of restricted discovery the discovery message 1 transmitted by discoverable UEx can be received by any UE but it can be understood only by those UEs which are explicitly permitted by the discoverable UEx.
· The explicit permission can be implemented at application layer by sharing discoverable D2D UEs information to only a restricted set of discovering D2D UEs.
Section X.2 Soliciting or Pull Model

The signalling flow for this model on the PC5 (D2D UE – D2D UE) and LTE-Uu (D2D UE-eNB) is shown in Figure 2.

· The eNB broadcasts (e.g. SIB) the information about the radio resources reserved for discovery. The method (with or without the assistance of eNB) of selecting the discovery resource by the discoverable and discovering D2D UE from the reserved discovery resources is FFS.
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Figure y Signalling Flow for Soliciting or Pull Model
· The discovering D2D UE transmits the discovery message 2 carrying the discovery information of its interest (e.g. information about his friend or information about search like available restaurants or taxi or stores etc) in the discovery resource.

· After transmitting the discovery message 2, the discovering D2D UE monitors the discovery resources for a predefined period. If the discovery message 1 carrying the discovery information of its interest is not received then discovering D2D UE may again transmit the discovery message 2.

· The discoverable D2D UE monitors the discovery resources and receives the discovery message 2 transmitted by discovering D2D UE. If the received discovery information matches with its interest (e.g. its application user ID) then the discoverable D2D UE transmits the discovery message 1 carrying its discovery information (e.g. its application user ID).
· On receiving discovery message 1 carrying the discovery information, the discovering D2D UE determines whether the received discovery information matches with its interest or not. If the interest matches then the discovering D2D UE has discovered a discoverable D2D UE in its proximity.

· Both open discovery & restricted discovery can be performed using this protocol model.
· In case of open discovery, the discoverable UEx transmits the discovery information with its interest info if the discovery information received by it (from any discovering UE) matches with its interest.
· In case of restricted discovery the discoverable UEx transmits the discovery information with its interest info only if the discovery information received by it is from a discovering UE which is explicitly permitted by it and matches with its interest.
· The explicit permission can be implemented at application layer by sharing discoverable D2D UEs information to only a restricted set of discovering D2D UEs.
-----------------------------------------------------------TEXT END -------------------------------------------------------------------
4 Conclusion

In this paper we have discussed the various signaling flows for D2D Direct Discovery. In order to study the RAN2 impacts of direct discovery procedure, agreement on basic direct discovery signaling flows on PC5 and LTE-Uu interface is needed.

Proposal: To capture the text proposed in section 3 in the TR 36.834
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