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Abstract: This contribution proposes to update the protocol stack for UE-to-Network Relay.
1. Introduction/Discussion
This paper proposes to add/clarify the following:
· Add a General clause to align structure of User Plane to Control Plane clauses.
· Clarify the End-to-End User Plane Stack for a Remote UE, using the same description as the Control Plane part.
· Clarify the specific clause for each aspect in general part.
· Clarify the UE-UE protocol stacks for discovery and PC5 link management also apply to 5G ProSe Remote UE and 5G ProSe Layer-3 UE-to-Network Relay.
· To change the title of clause 6.1.1.7 and clause 6.1.2.3 to 5G ProSe UE-to-Network Relay.
2. Text Proposal
[bookmark: _Toc519004414]It is proposed to capture the following changes vs. TS 23.304.
* * * * First change * * * *
[bookmark: _Toc517047975][bookmark: _Toc45003251][bookmark: _Toc66692696][bookmark: _Toc66701875][bookmark: _Toc69883545][bookmark: _Toc73625560]6.1.1	Control Plane
[bookmark: _Toc73625561]6.1.1.1	General
The control plane stack consists of protocols for controlling:
[bookmark: _GoBack]-	5G ProSe Direct Discovery, specified in clause 6.1.1.2.1, clause 6.1.1.3, clause 6.1.1.4, clause 6.1.1.5 and clause 6.1.1.6;
-	5G ProSe Direct Communication, specified in clause 6.1.1.2.2;
-	5G ProSe UE-to-Network Relay, specified in clause 6.1.1.7.
[bookmark: _Toc517047980][bookmark: _Toc45003256][bookmark: _Toc66692698][bookmark: _Toc66701877][bookmark: _Toc69883547][bookmark: _Toc73625562]6.1.1.2	UE - UE
[bookmark: _Toc517047981][bookmark: _Toc45003257][bookmark: _Toc66692699][bookmark: _Toc66701878][bookmark: _Toc69883548][bookmark: _Toc73625563]6.1.1.2.1	Discovery plane PC5 interface
The PC5 communication channel is used to carry the discovery messages over PC5 which are differentiated from other PC5 messages by the AS layer.
Figure 6.1.1.2.1-1 depicts a discovery plane for NR PC5 reference point.


Legend:
-	PC5-D: The PDCP/RLC/MAC/PHY functionality is specified in TS 38.300 [12].
-	The "ProSe Discovery protocol" is used for handling ProSe Direct Discovery as specified in clause 6.3.2.

Figure 6.1.1.2.1-1: Discovery Plane PC5 Interface
[bookmark: _Toc517047982][bookmark: _Toc45003258][bookmark: _Toc66692700][bookmark: _Toc66701879][bookmark: _Toc69883549][bookmark: _Toc73625564]6.1.1.2.2	PC5 Signalling Protocol
The PC5 Signalling Protocol stack specified in clause 6.1.2 of TS 23.287 [2] is used. The protocol used for the control plane signalling over the PC5 reference point for the secure layer-2 link is specified in clauses 6.4.3, 6.5.1 and 6.5.2.
[bookmark: _Toc66692701][bookmark: _Toc517047984][bookmark: _Toc66701880][bookmark: _Toc69883550][bookmark: _Toc73625565]6.1.1.3	UE - 5G DDNMF


Legend:
-	ProSe Control Signalling between UE and 5G DDNMF is carried over the user plane and using the PC3a protocol as specified in TS 24.554 [23].

NOTE 1:	PC3a may be realized with one or more protocols.
NOTE 2:	If 5G DDNMF is integrated with ProSe Application Server, 5G DDNMF provides PC3a interface towards UE and ProSe Application Server provides PC1 interface towards UE.

Figure 6.1.1.3-1 Control Plane for PC3a Interface
[bookmark: _Toc66692702][bookmark: _Toc66701881][bookmark: _Toc69883551][bookmark: _Toc73625566]6.1.1.4	5G DDNMF – UDM
[bookmark: _Toc66692703]5G DDNMF uses Nudm interface defined in TS 23.501 [4] to obtain the UE's subscription information for the authorization of the 5G ProSe Direct Discovery requests.
[bookmark: _Toc66701882][bookmark: _Toc69883552][bookmark: _Toc73625567]6.1.1.5	5G DDNMF – 5G DDNMF


Legend:
-	N65 is an inter-PLMN interface between the 5G DDNMF in HPLMN and the 5G DDNMF in Local PLMN. N66 is a roaming interface between the 5G DDNMF in the HPLMN and the 5G DDNMF in VPLMN. N65 and N66 have the same function as the PC6 and PC7 specified in TS 29.345 [10]
-	DDNMF Application Protocol (DDNMF-AP): Application Layer Protocol between the 5G DDNMFs.
-	Stream Control Transmission Protocol (SCTP): This protocol transfers signalling messages. SCTP is defined in RFC 4960 [20].

Figure 6.1.1.5-1: Control Plane for N65/N66 reference point
When service based interfaces are implemented, the 5G DDNMFs uses N5g-ddnmf interface defined in clause 7.1 to access the services provided by the other 5G DDNMFs. The 5G DDNMF in HPLMN uses NRF to discovery the 5G DDNMFs in VPLMN and Local PLMNs.
[bookmark: _Toc66692704][bookmark: _Toc66701883][bookmark: _Toc69883553][bookmark: _Toc73625568]6.1.1.6	5G DDNMF – ProSe Application Server
The 5G System architecture supports the service based Nxx interface between 5G DDNMF and ProSe Application Server and optionally supports PC2 interface between 5G DDNMF and ProSe Application Server, to enable Proximity Services. See TS 23.501 [4] and TS 23.303 [3].
NOTE:	PC2 support between 5G DDNMF and ProSe Application Server is for backwards compatibility for early deployments using Diameter.
[bookmark: _Toc66692705][bookmark: _Toc66701884][bookmark: _Toc69883554][bookmark: _Toc73625569]6.1.1.7	5G ProSe UE - UE-to-Network Relay
[bookmark: _Toc69883555][bookmark: _Toc73625570]6.1.1.7.1	5G ProSe Layer-3 UE-to-Network Relay
The UE-UE protocol stacks for discovery and PC5 link management as defined in clause 6.1.1.2 apply to 5G ProSe Remote UE and 5G ProSe Layer-3 UE-to-Network Relay.
Additionally, when N3IWF is supported by the 5G ProSe Layer-3 UE-to-Network Relay, the following control plane protocol stack apply.


Legend:
-	NAS, EAP-5G, and IKEv2 between the Remote UE and the N3IWF are defined in TS 23.501 [4] clause 8.2.4.

Figure 6.1.1.7.1-1: Control plane protocol stacks between Remote UE and N3IWF over Layer-3 UE-to-Network Relay before the signalling IPSec SA is established

 
Legend:
-	NAS, TCP, and IPsec between the Remote UE and the N3IWF are defined in TS 23.501 [4] clause 8.2.4.

Figure 6.1.1.7.1-2: Control plane protocol stacks between Remote UE and N3IWF over Layer-3 UE-to-Network Relay after the signalling IPSec SA is established
[bookmark: _Toc69883556][bookmark: _Toc73625571]6.1.1.7.2	5G ProSe Layer-2 UE-to-Network Relay
The UE-UE protocol stacks for discovery and PC5 signalling defined in clause 6.1.1.2 apply to 5G ProSe Remote UE and 5G ProSe Layer-2 UE-to-Network Relay.
Figure 6.1.1.7.2-1 illustrates the protocol stack of the NAS connection for the 5G ProSe Remote UE for NAS-MM and NAS-SM. The NAS messages are transparently transferred between the Remote UE and NG-RAN over the Layer-2 UE-to-Network Relay UE using:
-	PDCP end-to-end connection between the Remote UE and NG-RAN, where the role of the 5G ProSe UE-to-Network Relay UE is to relay the PDUs over the signalling radio bear without any modifications and using the functionality of the adaptation layer as specified in TS 38.XXX [x].
-	Connection between NG-RAN and AMF over N2.
-	Connection between AMF and SMF over N11.
Editor's note:	Whether the adaptation layer is supported over PC5 will be determined by RAN WG2.


Figure 6.1.1.7.2-1: End-to-End Control Plane for a Remote UE using Layer-2 UE-to-Network Relay
The control plane protocol stack used by the 5G ProSe Layer-2 UE-to-Network Relay is defined in clause 8.2.2 of TS 23.501 [4].
[bookmark: _Toc45012615][bookmark: _Toc51754041][bookmark: _Toc51754175][bookmark: _Toc51839002][bookmark: _Toc60323333]* * * * Second change * * * *
[bookmark: _Toc517047985][bookmark: _Toc45003261][bookmark: _Toc66692707][bookmark: _Toc66701886][bookmark: _Toc69883558][bookmark: _Toc73537324][bookmark: _Toc69883562][bookmark: _Toc73537328][bookmark: _Toc517047976][bookmark: _Toc45003252][bookmark: _Toc66692697][bookmark: _Toc66701876][bookmark: _Toc69883546][bookmark: _Toc73537313]6.1.2	User Plane
[bookmark: _Toc517047986][bookmark: _Toc45003262][bookmark: _Toc66692708][bookmark: _Toc66701887][bookmark: _Toc69883559][bookmark: _Toc73537325]6.1.2.1	General
The user plane stack consists of protocols for data transmission via:
-	5G ProSe Direct Communication, specified in clause 6.1.2.2;
-	5G ProSe UE-to-Network Relay, specified in clause 6.1.2.3.
6.1.2.12	UE - UE
Figure 6.1.2.12-1 depicts a user plane for NR PC5 reference point, i.e. PC5 User Plane Protocol stack.


Legend:
-	PC5-U: The SDAP/PDCP/RLC/MAC/PHY functionality is specified in TS 38.300 [11].

Figure 6.1.2.12-1: User Plane for NR PC5 reference point
IP, Ethernet and Unstructured PDCP SDU types are supported. For IP PDCP SDU type, both IPv4 and IPv6 are supported.
The packets from ProSe application layer are handled by the ProSe layer before transmitting them to the AS layer, e.g. ProSe layer maps the IP, Ethernet and Unstructured packets to PC5 QoS Flow and marks the corresponding PFI.
[bookmark: _Toc517047987][bookmark: _Toc45003263][bookmark: _Toc66692709][bookmark: _Toc66701888][bookmark: _Toc69883560][bookmark: _Toc73537326]6.1.2.23	5G ProSe UE - UE-to-Network Relay
[bookmark: _Toc69883561][bookmark: _Toc73537327]6.1.2.23.1	5G ProSe Layer-3 UE-to-Network Relay


Legend:
-	GPRS Tunnelling Protocol for the user plane (GTP‑U): This protocol tunnels user data between NG-RAN node and UPF as well as between the UPFs in the backbone network (not shown in the figure). GTP-U shall encapsulate all end user PDU packets.
-	SMF controls the user plane tunnel establishment and establishes User Plane Bearers between NG-RAN node and UPF.
-	UDP/IP: These are the backbone network protocols used for routing user data and control signalling.
-	Uu: The NR Uu radio protocols of NG-RAN between the UE-to-Network Relay and the NG-RAN node are specified in TS 38.300 [12].
-	PC5-U: The radio protocols between the UE and the UE-to-Network Relay are specified in clause 6.1.2.12.

Figure 6.1.2.23.1-1: User plane protocol stack for Layer-3 UE-to-Network Relay


Legend:
-	IPSec, Inner IP, and GRE between the UE and the N3IWF are defined in TS 23.501 [4] clause 8.3.2.

Figure 6.1.2.23.1-2: User plane protocol stacks for Layer-3 UE-to-Network Relay with N3IWF support
6.1.2.23.2	5G ProSe Layer-2 UE-to-Network Relay
Figure 6.1.2.23.2-1 illustrates the protocol stack for the user plane transport, related to a PDU Session, including a 5G ProSe Layer 2 UE-to-Network Relay UE. The PDU layer corresponds to the PDU carried between the 5G ProSe Remote UE and the Data Network (DN) over the PDU session. The SDAP and PDCP protocols are specified in TS 38.300 [12]. PDCP end-to-end connection is between the Remote UE and NG-RAN. The functionality of the adaptation layer is specified in TS 38.XXX [x].
Editor's Note:	Whether the adaptation layer is supported over PC5 will be determined by RAN WG2.


Figure 6.1.2.23.2-1: End-to-End User Plane Stack for a Remote UE using Layer-2 UE-to-Network Relay
* * * * End of changes * * * *
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