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1 Introduction
RAN2 received a LS [1] related to public safety discovery from SA2, saying that there is an FFS captured on transport of messages for public safety discovery and asked RAN2 to provide input on the suitability for PC5 Signaling Protocol for public safety discovery, TMGI advertisement and Cell ID announcement procedures. 
	In SA2 rel.13 ProSe TR 23.713 v0.4.0 there is an FFS captured on transport of messages for public safety discovery: 
The transport aspects of Direct Discovery (e.g. signalling protocol over ProSe direct communication or adaptation of ProSe direct discovery for out-of-coverage and Model B support) are FFS, including how the messages are sent (broadcast, groupcast, unicast)
ACTION: 
SA2 asks RAN1 and RAN2 to provide input on the suitability of PC5 Signalling Protocol for public safety discovery, TMGI advertisement and Cell ID announcement procedures from RAN perspective taking into account the information provided above.


In this document, the procedures of public safety discovery, TMGI advertisement and Cell ID announcement are listed and the suggested transport protocol option for each procedure is presented.
2 
Discussion
Sidelink transmission comprises ProSe Direct Discovery and ProSe Direct Communication between UEs. ProSe Direct Communication is a mode of communication whereby UEs can communicate with each other directly over the PC5 interface. ProSe Direct Discovery is defined as the procedure used by a UE supporting Direct Discovery to discover other UE(s) in its proximity. Content of discovery message is transparent to Access Stratum (AS). Based on the particular features of ProSe Direct Discovery and ProSe Direct Communication, we analyze and present the suggested transport protocol option for each procedure for ProSe UE-to-Network Relay operation.

2.1 Public safety discovery 

SA2 identified the following use cases for public safety discovery: 

-
UE-to-Network Relay Discovery.

-
Group Member Discovery.

-
UE-to-UE Relay Discovery.

Both Model A and Model B discovery are supported:
-
Model A uses a single discovery protocol message (Announcement).

-
Model B uses two discovery protocol messages (Solicitation and Response).

For the size and the transport protocol of discovery message, RAN1 has made the following agreement in RAN1 #80bis [2]:
	Agreement:

· For partial and outside network coverage discovery, PSDCH transmission is supported when PSDCH resources are (pre)configured.

· Relevant discovery pool parameters are preconfigured for out of coverage operation

· Details FFS

· The transport block size on the PSDCH is 232 bits (excluding 24 CRC bits) both for in and out of coverage operation 

· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits


Based on the RAN1 LS, RAN1 supports the use of the discovery transport protocol for discovery procedure. 
Observation 1: RAN1 supports discovery transport protocol for discovery procedure.

Proposal 1: Adopt Rel-12 Discovery transport protocol for the discovery procedures.
2.2 eMBMS traffic relay
SA2 is discussing procedures for UE to NW relays to forward eMBMS traffic. There are several steps to support the TMGI monitoring request procedure. The following procedure illustrated in Figure 1 is used by a ProSe-enabled Public safety UE to request a ProSe UE-to-Network relay to start monitoring a specific TMGI availability and to broadcasts this TMGI on a broadcast channel when it is detected on the MCCH of the serving cell. 
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1. the UE has successfully discovered the relay and the Application has provided a TMGI to the UE so it can 

listen to related broadcast content if available in the cell.

2. TMGI Monitoring Request (TMGI)

3. TMGI Monitoring Response (Prose Layer-2Group ID_traffic, TMGI_Monitoring_Refresh Timer )

6. The UE receives the broadcast content and may release unicast distribution leg

7. the Prose relay stops broadcasting TMGI availability and the UE may request an unicast distribution leg 

8. The UE stops receiving the broadcast content 

5. TMGI announcement (TMGI)

4. TMGI is detected


Figure 1. Figure 7.2.2.2.1: TMGI monitoring request procedure (copied from TR 23.713 [3])
In steps 2&3, after the UE has successfully discovered the relay it can send to the ProSe UE-to-Network relay a TMGI Monitoring Request. Then the ProSe UE-to-Network relay acknowledges receipt of the request with a TMGI Monitoring Response. It is a typical ‘request and response’ signalling procedure and the direct communication transport protocol is more suitable for the transmission. Furthermore, a PC5 Signaling Protocol (i.e. a signalling protocol over a PC5-U transport option) has already been defined in TR 23.713 [3] for the establishment of a layer-2 secure link over PC5 to enable UE-to-NW relay operation. To achieve this, in [3] it is suggested that the SDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and “PC5 Signalling Protocol”. From RAN2’s perspective, this can be easily defined since there are many reserved values in the Rel-12 PDCP SDU type indicator. 
Proposal 2: PC5 Signaling Protocol can be used to convey the TMGI Monitoring Request and Response message. 
In step 5, upon detection of the TMGI, the ProSe UE-to-Network relay broadcasts availability of the TMGI by periodically sending a TMGI Announcement message over a broadcast channel, until there is no UE requesting this TMGI. All the nearby UEs can receive this TMGI Announcement message. Considering that the discovery transport protocol is mainly used to discover other UEs, it seems not appropriate to send TMGI Announcement message by discovery transport protocol. On the other hand, the ProSe UE-to-Network relay may need to broadcast more than one TMGI, so the size of a TMGI Announcement message may be larger than 232 bits. So the communication transport protocol is more appropriate for TMGI Announcement message, since no restriction on the number of TMGI is needed.
Proposal 3: Communication transport protocol can be used to support the TMGI Announcement message.
2.3 Cell ID announcement procedure
SA2 is discussing procedures for Cell ID announcement as illustrated in Figure 2. 
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Figure 2 Figure 7.2.2.3.1: Cell ID announcement request procedure (copied from TR 23.713 [3])
In steps 2&3, the UE sends to the ProSe UE-to-Network relay a Cell ID Announcement Request, and the ProSe UE-to-Network relay acknowledges receipt of the request. In steps 4&6, the ProSe UE-to-Network Relay announces the ECGI of the serving cell by periodically sending a Cell ID Announcement (ECGI) on a broadcast channel, until there is no UE requesting to announce the ECGI. The Cell ID announcement request procedure is very similar to the TMGI monitoring request procedure. Based on the analysis before, we think PC5 Signaling Protocol can be used to support the Cell ID announcement Request and response message and communication transport protocol can be used to support the Cell ID Announcement message.
Proposal 4: PC5 Signaling Protocol can be used to convey the Cell ID Request and Response message. 
Proposal 5: Communication transport protocol can be used to support the Cell ID Announcement message.

The transport protocol options of each message for each procedure are summarized in Table 1. 
Table 1 transport protocol options of each message.
	transport protocol
	Message type

	Discovery transport protocol
	Model A: Announcement discovery protocol message for UE-to-Network Relay Discovery and Group Member Discovery
Model B: Solicitation discovery protocol messages for UE-to-Network Relay Discovery and Group Member Discovery
Model B: Response discovery protocol messages for UE-to-Network Relay Discovery and Group Member Discovery

	PC5 Signalling Protocol
	TMGI Monitoring Request
TMGI Monitoring Response

Cell ID Announcement Request
Cell ID Announcement Response

	Communication transport protocol
	TMGI Announcement
Cell ID Announcement


3 Conclusion
In this paper, the procedures of three functions for ProSe UE-to-Network Relay were considered and the suggested transport protocol option for each procedure was presented. The following proposals were derived:
Observation 1: RAN1 supports discovery transport protocol for discovery procedure.

Proposal 1: Adopt Rel-12 Discovery transport protocol for the discovery procedures.
Proposal 2: PC5 Signaling Protocol can be used to convey the TMGI Monitoring Request and Response message, if PC5 Signaling Protocol is introduced. 
Proposal 3: Communication transport protocol can be used to support the TMGI Announcement message.
Proposal 4: PC5 Signaling Protocol can be used to convey the Cell ID Request and Response message, if PC5 Signaling Protocol is introduced. 
Proposal 5: Communication transport protocol can be used to support the Cell ID Announcement message.
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7. the Prose relay stops broadcasting TMGI availability and the UE may request an unicast distribution leg 
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3. Cell ID Announcement Response ( ECGI_Announcement_Request_Refresh Timer)


5. The ProSe UE-to-Network Relay detects ECGI of a new cell it is camping on



