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1. Introduction
During RAN#66 meeting, new WI of Enhanced LTE Device to Device Proximity Services (latest version is [1]) was approved, which includes the following RAN2 related objectives. 
	1) Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

b) Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)
2) Enhance D2D discovery support in the presence of multiple carriers and PLMNs:

a) Allow D2D transmissions in a non-serving carrier and/or secondary cell belonging to the same and possibly different PLMN as the serving cell [RAN2, RAN1, RAN3, RAN4].
3) Consider enhancements and specify if needed to support ProSe related MCPTT requirements identified through SA1 work and embraced by SA2 and SA6 ProSe work (e.g. performance of call-set-up) [RAN2].


And from SA2 LS [2], it indicates that ‘SA2 has already agreed to use the PC5 Signalling Protocol for the Establishment of secure layer-2 link over PC5 procedure described in TR 23.713 v0.4.0 clause 7.1.2.1.’. And RAN is requested to provide views on whether discovery over PC5-U, which is also referred to as “PC5 Signalling Protocol” in TR 23.713 Annex A, is the appropriate solution for public safety discovery.
In this contribution, we analyze whether discovery over PC5-U is a feasible solution. And the protocol stacks for UE-to Network Relay are discussed.
2. Discussion
2.1. Supporting PC5 Signalling Protocol
According to SA2 23.713 Annex A [3], a new signalling protocol will be introduced above PDCP, see Figure 1 below:
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Figure 1: PC5-U protocol stack
The PC5 Signalling Protocol (PC5 SP) is used for enablement of other eProSe-Ext functionality, such as establishment of secure layer-2 link for ProSe one-to-one communication, or eMBMS relaying. Other potential uses of PC5 Signalling Protocol signalling include Cell ID signalling, QoS signalling and/or service continuity. The SDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and “PC5 Signalling Protocol”. 

From figure 1, it seems that PC5 signalling protocol messages will be transmitted via DRB since the PC5-U is used. From RAN2 point of view, the PC5 SP message transmission is just like data transmission. It does not affect RAN too much. Only PDCP should be enhanced. So discovery over PC5-U is a feasible solution.
Proposal 1: Send a reply liaison to SA2 to indicate that from RAN2 point of view, discovery over PC5-U is a feasible solution.
2.2. Control Plane protocol stack
In this section, we discuss the control plane protocol stack for UE-to-Network Relay. According to the objectives in WID, L3-based UE-to-Network Relay should be based on Rel-12 D2D communication. So at least, the Relay UE and Remote UE should support PC5 interface protocol stacks for ProSe Direct Communication. On Uu interface, the function of a Relay UE is like normal UE, so its protocol stack is the same as before. Then the basic control plane protocol stack for UE-to-Network Relay is shown in Figure 2 below:
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Figure 2: Control-Plane Protocol Stack for UE-to-Network Relay (basic stack)
Whether ProSe discovery over PC5-U or release 12 PC5-D would be used for UE-to-Network Relay is still not decided so far. If release 12 PC5-D is used, it does not affect the UE-to-Network Relay control plane protocol stack. 
If Discovery over PC5-U is adopted, since PC5 SP is transmitted via user plane, it still does not affect control plane protocol stack in fact. But as PC5 SP is a signaling protocol, whether it should be involved in CP protocol stack can be discussed.  If PC5 SP is involved in CP protocol stack, PDCP also should be involved. Thus combining Figure 1 and Figure 2, the CP protocol stack will be like Figure 3:
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Figure 3: Control-Plane Protocol Stack for UE-to-Network Relay (with PC5 SP)
Then it proposed that:
Proposal 2: RAN2 is requested to discuss whether PC5 SP is involved in control plane protocol stack.
Proposal 2a: If PC5 SP is not involved in control plane, the control plane protocol stack for UE-to-Network Relay is shown in Figure 2.

Proposal 2b: If PC5 SP is involved in control plane, the control plane protocol stack for UE-to-Network Relay is shown in Figure 3.

Furthermore, considering applicability to voice, video, PC5-C may be enhanced, e.g. to guarantee QoS, dedicated resource allocation or semi-static resource allocation may be used to avoid data transmission collision, and new PC5 link release procedure may be introduced if there is no data for transmission any more, etc. Anyway, the details should be FFS. If some L3 signallings would be exchanged between Remote UE and Relay UE, RRC over PC5-C should be enhanced and PDCP also should be involved. 
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Figure 2a: enhanced Control-Plane Protocol Stack for UE-to-Network Relay (without PC5 SP)
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Figure 3a: enhanced Control-Plane Protocol Stack for UE-to-Network Relay (with PC5 SP)
Proposal 3: RAN2 is requested to discuss whether to enhance the PC5-C for UE-to-Network Relay. 
2.3.  User Plane protocol stack
As in release 12, the PC5 user plane protocol stack is a full user plane protocol stack. So it can be as the same in release 13. The only one difference is the PDCP should be enhanced to support PC5 SP messages transmission. For Uu interface, there is no new functions compare to release 12 and everything is as the same as normal users. The user plane protocol stack for UE-to-Network Relay is shown in Figure 5.
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Figure 4: User-Plane Protocol Stack for UE-to-Network Relay

For Remote UE data transmission, the Relay UE is the proxy of Remote UE and it may update the IP address and forward the data to network. This does not affect the protocol stack also.
Proposal 4: It is proposed that the user plane protocol stack for UE-to-Network Relay as shown in Figure 4.

3. Proposals

According to the analysis in section 2, the following proposals are given:

Proposal 1: Send a reply liaison to SA2 to indicate that from RAN2 point of view, discovery over PC5-U is a feasible solution.
Proposal 2: RAN2 is requested to discuss whether PC5 SP is involved in control plane protocol stack.

Proposal 2a: If PC5 SP is not involved in control plane, the control plane protocol stack for UE-to-Network Relay is shown in Figure 2.

Proposal 2b: If PC5 SP is involved in control plane, the control plane protocol stack for UE-to-Network Relay is shown in Figure 3.

Proposal 3: RAN2 is requested to discuss whether to enhance the PC5-C for UE-to-Network Relay. 
Proposal 4: It is proposed that the user plane protocol stack for UE-to-Network Relay as shown in Figure 4.
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