SA WG2 Meeting #S2-139-e
S2-2003634
01 - 12 June, 2020, Electronic meeting
(revision of S2-200xxxx)
Source:
Intel
Title:
KI #4, Sol #11: Update to Stateful UE-to-UE Relay to include a Layer-2 communication option
Document for:
Approval

Agenda Item:
8.8
Work Item / Release:
FS_5G_ProSe / Rel-17
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1
Introduction
Proposes an update to Solution #11 in TR 23.752 to include a Layer-2 communication option.
* * * * Start of Change * * * *
6.11
Solution #11: Stateful Layer-2 or Layer-3 UE-to-UE Relay for Public Safety

6.11.1
Introduction

The solution applies to Key Issue #4 "Support for UE-to-UE Relay".

The procedure for discovery of UE-to-UE Relay in this solution is based on TR 23.713 [14] clause 6.1.2.4.
The communication via the stateful UE-to-UE Relay can be performed at either Layer-3 (6.11.3.2.2) or at Layer-2 (refer to clause 6.11.3.2.3).
6.11.2
Functional Description
In reference to Figure 6.11.2-1, the UE-to-UE Relay (UE-R) is a logical functionality that assists a UE (e.g. UE-1) to discover its group members (e.g. UE-2) which may not be reachable directly over NR PC5, but each of which is reachable via the UE-to-UE Relay. Once the UE discovers other group member UEs that are reachable via the UE-to-UE Relay, it can engage in communication with them, the UE-to-UE Relay acting as a Layer-3 relay.
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Figure 6.11.2-1: Stateful UE-to-UE Relay

The UE-to-UE Relay performs the following functionality:
-
Group Member Discovery using Model A or Model B discovery as defined in TS 23.303 [9].

-
UE-to-UE Relay Discovery using the procedures defined in clause 6.11.3.1.

-
Acting as Layer-3 relay for communication between UEs using the procedures defined in clause 6.11.3.2.

6.11.3
Procedures

6.11.3.1
UE-to-UE Relay discovery

6.11.3.1.1
Model A

Depicted in figure 6.11.3.1.1-1 is the procedure for UE-to-UE Relay discovery Model A.
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Figure 6.11.3.1.1-1: UE-to-UE Relay discovery with Model A

1.
UE-1 ("this UE") performs the Group Member Discovery procedure (either Model A or Model B) as defined in TS 23.303 [9]. In the process UE-1 discovers UE-R as its only neighbour.

2.
UE-R ("the potential relay") also performs the Group Member Discovery procedure (either Model A or Model B). In the process UE-R discovers two UEs in vicinity: UE-1 and UE-2.

NOTE 1:
The execution of the Group Member Discovery procedure in steps 1 and 2 is a pre-requisite for the execution of the UE-to-UE Relay discovery procedure proper that only starts at step 3. Each of the UEs periodically performs the Group Member Discovery procedure in order to keep an up-to-date list of the neighbouring UEs that are directly reachable via NR PC5.

3.
UE-R decides that it can act as a UE-to-UE Relay and announces this by periodically transmitting an Announcement message including the following parameters:

-
Type = Announcement.
-
Discovery Type = UE-to-UE Relay Discovery.
-
Announcer Info (i.e. an upper layer identifier for the UE-R user).
-
ProSe UE ID of UE-R (i.e. Layer-2 identifier of UE-R).
-
A list of "Target User Info" parameters (including users of UE-1 and UE-2) that have been gathered during Group Member Discovery in step 2. "Target User Info" is an upper layer parameter identifying the target user. To support Layer-2 communication via the stateful UE-to-UE Relay, the “Target User Info” also includes the Layer-2 identifier of the target user’s UE.
4.
Based on the information received in the previous step, UE-1 decides to establish a one-to-one communication link with UE-R and engage in communication with UE-2 via UE-R, as described in clause 6.11.3.2.
6.11.3.1.2
Model B

Depicted in figure 6.11.3.1.2-1 is the procedure for UE-UE Relay discovery Model B.
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Figure 6.11.3.1.2-1: UE-to-UE Relay discovery with Model B

1-2.
These steps are identical to steps 1-2 in Figure 6.11.3.1.1-1.

NOTE:
The execution of the Group Member Discovery procedure in steps 1 and 2 is a pre-requisite for the execution of the UE-to-UE Relay discovery procedure proper that only starts at step 3. Each of the UEs periodically performs the Group Member Discovery procedure in order to keep an up-to-date list of the neighbouring UEs that are directly reachable via NR PC5.
3.
Having discovered its neighbours, UE-1 realises that the group member of interest ("target user") is not within direct range over NR PC5. UE-1 then (in the role of Discoverer) solicits potential UE-to-UE Relays by transmitting the Solicitation message including the following parameters:

-
Type = Solicitation.

-
Discovery Type = UE-to-UE Relay Discovery.

-
Discoverer Info (i.e. an upper layer identifier for the UE-1 user).

-
ProSe UE ID of UE-1 (i.e. layer-2 identifier of UE-1).

-
A list of "Target User Info" parameters corresponding to the target user(s) of interest (in this case it is the user of UE-2). "Target User Info" is an upper layer parameter identifying the "target user" of interest.

4.
Upon reception of the Solicitation message, UE-R (in the role of Discoveree) realises that it can act as a UE-to-UE Relay and replies with a Response message including the following parameters:

-
Type = Response.

-
Discovery Type = UE-to-UE Relay Discovery.

-
Discoveree Info (i.e. an upper layer identifier for the UE-R user).

-
ProSe UE ID of UE-R (i.e. layer-2 identifier of UE-R).

-
A list of "Target User Info" parameters corresponding to the target user(s) of interest (in this case it is the user of UE-2). The latter have been gathered during Group Member Discovery in step 2. To support Layer-2 communication via the stateful UE-to-UE Relay, the “Target User Info” also includes the Layer-2 identifier of the target user’s UE.
5.
Based on the information received in the previous step, UE-1 decides to establish a one-to-one communication link with UE-R and engage in communication with UE-2 via UE-R, as described in clause 6.11.3.2.

6.11.3.2
Communication via the stateful UE-to-UE Relay

6.11.3.2.1
General
The communication via the stateful UE-to-UE Relay can be performed at either Layer-2 or Layer-3.
6.11.3.2.2
Communication via stateful Layer-3 UE-to-UE Relay

When the communication via the stateful UE-to-UE Relay is performed at layer-3, the simplified Layer-2 format for ProSe 5G communication is decpited in Figure 6.11.3.2.2-1.
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Figure 6.11.3.2.2-1: Layer-2 frame format for ProSe 5G communication via Layer-3 UE-to-UE Relay
When UE1 sends a packet to UE2 via the Relay, in reference to Figure 6.11.3.2.2-1 the fields in the Layer-2 header are ste as follows:
-
Source Layer-2 ID: Identifies the sender of the data (UE-1).
-
Destination Layer-2 ID: Identifies the Relay (UE-R).

The final destination (i.e. UE-2) is identified via the Destination IP address in the IP packet header.

The procedures for communication via the stateful Layer-3 UE-to-UE Relay are described in clause 6.10, the stateful UE-to-UE Relay acting as an IP router.
6.11.3.2.3
Communication via stateful Layer-2 UE-to-UE Relay

When the communication via the stateful UE-to-UE Relay is performed at layer-2, an extended Layer-2 frame header is used as illustrated in Figure 6.11.3.2.2-1. In addition to the Source Layer-2 ID and Destination Layer-2 ID fields, the extended header has a “Relay Layer-2 ID” field and a “Direction” field:
-
“Relay Layer-2 ID”: identifies the UE-to-UE Relay.

-
“Direction” indicates whether the Layer-2 frame is being transmitted “To the Relay” or “From the Relay”.


[image: image5.emf]Destination 

Layer-2 ID

Frame payload

Source

Layer-2 ID

Relay

Layer-2 ID

Directi

on

Frame 

type


Figure 6.11.3.2.2-1: Extended Layer-2 frame format for ProSe 5G communication via Layer-2 UE-to-UE Relay
When UE-1 wishes to send data to UE-2 via UE-R, the addressing identifiers in the Layer-2 frame are set as follows:

-
Source Layer-2 ID: identifies UE-1.
-
Destination Layer-2 ID: identifies UE-2.
-
Relay Layer-2 ID: identifies the Relay (UE-R).
-
Direction = “To Relay”.
When UE-R forwards the Layer-2 frame to UE-2, the addressing identifiers in the Layer-2 frame are set as follows:

-
Source Layer-2 ID: identifies UE-1.
-
Destination Layer-2 ID: identifies UE-2.
-
Relay Layer-2 ID: identifies UE-R.
-
Direction = “From Relay”.
6.11.4
Impacts on services, entities and interfaces
UE:

-
New functionality related to UE-to-UE Relay discovery, as well as communication via UE-to-UE Relay.
* * * * End of Change * * * *
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