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1 Introduction
SA2 asked RAN2 to provide input on the suitability for PC5 Signaling Protocol for public safety discovery [1].  
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, we summarize SA2 agreements and discuss RAN2 aspects on PC5 Signaling Protocol. 
2 Background information

2.1 Public safety discovery
SA2 identified the following procedures for public safety discovery: 
· UE-to-Network Relay Discovery (TR 23.713 clause 6.1.2.2): this is to find a UE-to-Network Relay before the UE-to-NW relay function is enabled. In Model A, the announcing UE sends a message to inform that the announcing UE can perform UE-to-NW relay functionality, while in Model B, the remote UE sends a solicitation message and potential UE-to-NW relay candidates send a response message. The response message can be sent to the solicitation UE because the responding UE knows the ProSe UE ID of the UE sending the solicitation message. After discovery procedure, the two UEs establish connection via one-to-one communication over PC5.   
· Group Member Discovery (TR 23.713 clause 6.1.2.3): this is used to find users who are in ProSe Communication range at any given time. It may be used as an independent procedure or it may be used as a part of a UE-to-UE relay discovery procedure. In Model A, the announcing UE sends a message including announcer info and ProSe UE ID, while in Model B, the announcing UE sends solicitation message including discoveree info, discoverer info and ProSe UE ID, and the response UE send discoveree info and ProSe UE ID. ProSe UE ID may be used for direct communication later. 
· UE-to-UE Relay Discovery (TR 23.713 clause 6.1.2.4): this is used to find users before the stateful UE-UE relay function is enabled.  After the UE-UE relay (UE-R) discovers peer UEs, UE-R transmits an announcement message periodically including Type, Discovery Type, Announcer Info, ProSe UE ID of UE-R, a list of “Remote User Info”.  
Observation 1: the Announce and Solicitation messages would target to multiple UEs via groupcast or broadcast, whereas the Response message is typically targeting to the UE sending the Solicitation message. 
Observation 2: the UE typically needs to perform public safety discovery  before engaging in one-to-one direct communication. (Note that prior discovery is not needed if the UE has other means to learn the ProSe UE ID of its future peer e.g. by having participated in one-to-many communication.)
2.2 TMGI advertisement and eMBMS traffic relay
The UE-to-Nw relay function will also include support for the relay of eMBMS traffic to Remote UEs served by the UE-to-NW relays. There are several steps to support TMGI monitoring request procedure with respect to eMBMS traffic relay function. 
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Figure 1: Figure 7.2.2.2.1: TMGI monitoring request procedure [2]
At step 1, the UE obtains TMGI information by using unicast relay function over one-to-one communication. In TR23.713 [2], it is FFS whether the three messages (TMGI Monitoring Request (step 2) and TMGI Monitoring Response message (step 3), TMGI announcement (step 5) are transmitted via ProSe direct discovery or via PC5 Signaling protocol. TMGI monitoring request is used by the Remote UE to request the Relay to start monitoring for a specific TMGI (information obtained in step 1). TMGI Monitoring Response provides ProSe Layer 2 Group ID_traffic assigned by the Relay on which eMBMS traffic will be delivered and TMGI_Monitoring_Refresh Timer information. TMGI announcement message is used to periodically broadcast TMGI information about “active TMGIs” (i.e. TMGIs on which there is data transmission) which can be multiple if multiple eMBMS services are supported. 
In step 6, MBMS data is relayed over groupcast communication over PC5 by using the Prose Layer-2 Group ID_traffic defined at step 3.
Observation 3: UE-to-NW relay discovery and direct one-to-one communication is performed before TMGI monitoring request procedure. 
Observation 4: TMGI monitoring request and TMGI monitoring response are targeting a single UE (UE-to-NW relay or Remote UE, respectively), while TMGI announcement targets a group of UEs. 
2.3 Cell ID announcement

ECGI information may be required in some applications e.g. to perform counting of UEs served by the same cell. After the remote UE receives ECGI from the UE-to-NW relay, it enables the reporting of this ECGI for these applications. The network may activate eMBMS if the UE-to-NW relay serves multiple UEs requiring the same content. 
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Figure 7.2.2.3.1: Cell ID announcement request procedure [2]

Observation 5: UE-to-NW relay discovery and one-to-one direct communication are performed before Cell ID announcements procedure. 
Observation 6: Cell ID announcement request and Cell ID announcement response are targeting a single UE (UE-to-NW relay or Remote UE, respectively), while Cell ID announcement targets a group of UEs. 
2.4 Transport options

We summarize the transport options that SA2 agreed in [2].  

· PC5-D: refers to the Rel-12 protocol stack agreed for non-Public Safety in-coverage discovery (“discovery channel”)
· PC5-U (“PC5 Signalling Protocol”): a NAS-like protocol over the Rel-12 “communication channel”. The SDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and PC5 Signalling Protocol
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Figure 2: PC5-D option

[image: image4.emf]MAC

PHY

UE A

UE A

MAC

PHY

UE B

UE B

PC5-U

PDCP PDCP

PC5 Signalling Protocol

PC5 Signalling Protocol

RLC

RLC


Figure 3: PC5 signaling protocol option
3 Discussion

As SA2 LS mentioned [1], PC5 Signaling Protocol should be introduced to support the establishment of a secure layer-2 link over PC5 procedure for one-to-one communication. A PC5 Signaling Protocol message is transmitted over the same user plane over PC5 but it is distinguished from IP and ARP data by using PDCP SDU type indicator. Major RAN2 impact is to define the new PDCP SDU type indicator value, which is easily defined given that there are many reserved values in the Rel-12 PDCP SDU type indicator [3]. 
Given that PC5 Signaling Protocol should be defined for establishment of layer-2 secure link over PC5 to enable UE-to-NW relay, there is no additional complexity to support public safety discovery over PC5-U from RAN2 perspective. 

Proposal 1: RAN2 agrees that no additional complexity is required in the AS layer to introduce the PC5 Signaling Protocol provided that PC5 Signaling Protocol should be defined for establishment of layer-2 secure link over PC5 to enable UE-to-NW relay.
Furthermore, we see some benefits in using PC5 Signaling Protocol according to Rel-12 D2D ProSe framework. 
· Resource utilization: there is no need to provision a discovery resource pool separately from the communication resource pool. As observed in Section 2, the concerned messages are actually followed by direct communication (either one-to-one communication or groupcast communication). If the messages can be sent over PC5 Signaling Protocol, it is not necessary to reserve resource pools for direct discovery. 
· Flexible priority handling for public safety discovery: in case of public safety discovery, it may be beneficial to find UE-to-NW relay as soon as possible to minimize interruption time. Direct communication is expected to support priority handling in Rel-13. This could be used to provide PC5 Signalling Protocol message a higher priority than other traffic. For example, different LCG can be assigned for PC5 Signaling Protocol messages.  
· Filtering: PHY or MAC layer can filter out based on interested destination IDs. As observed in Section 2, some of messages are targeting to a specific UE (e.g. UE-to-NW relay or UE sending request or solicitation message in Model B). In this case, the monitoring UE may not need to detect all discovery messages in AS layer. In case of Rel-12 direct discovery, there is no way to filter unwanted source in AS layer because discovery messages are transparently delivered to the upper layer.  
Proposal 2:RAN2 agrees that PC5 Signaling Protocol may be beneficial in resource utilization, flexible priority handling and filtering of unwanted sources. 
4 Conclusion
In this document, we summarized SA2's work regarding public safety discovery, TMGI monitoring and cell ID announcement procedures for which SA2 is considering to use the PC5 Signaling Protocol transported over PC5-U (i.e. direct communication).  Based on the SA2 work, we discuss RAN2 aspects relating to the use of the PC5 Signaling Protocol for these procedures.
We propose the following points regarding the suitability of the PC5 Signaling Protocol. 
Proposal 1: RAN2 agrees that no additional complexity is required in the AS layer to introduce the PC5 Signaling Protocol provided that PC5 Signaling Protocol should be defined for establishment of layer-2 secure link over PC5 to enable UE-to-NW relay.
Proposal 2:RAN2 agrees that PC5 Signaling Protocol may be beneficial in resource utilization, flexible priority handling and filtering of unwanted sources. 
If the above proposals are agreeable, we propose to send a draft LS including the above two observations as drafted in [4].
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3. Cell ID Announcement Response ( ECGI_Announcement_Request_Refresh Timer)
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7. the Prose relay stops broadcasting TMGI availability and the UE may request an unicast distribution leg 



