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1 Introduction

In the RAN2#107bis meeting, it was agreed that
Agreements on PC5-S and PC5-RRC: 

1: 
The Sidelink Control Channel (SCCH) is used to carry PC5-S signaling.

2:
The SL-SRB carrying PC5-S signaling is separated from the SL-SRB carrying PC5-RRC messages.

3:
PC5-S message is not encapsulated into PC5-RRC message in NR Sidelink.

4:
Different SCCHs carrying PC5-S message and PC5-RRC message respectively can be multiplexed into one MAC PDU in NR Sidelink for the same destination, if needed, in the same way with multiplexing of different STCHs, i.e. based on LCID.

5:
SCCH and STCH can be multiplexed into one MAC PDU in NR Sidelink for the same destination, if needed, in the same way with multiplexing of STCHs, i.e. based on LCID.

6:
PC5-S is located on top of PDCP/RLC/MAC/PHY.

7:
The logical channel priority of SCCH carrying a PC5-RRC message is specified as a fixed value in 38.331.

8:
The logical channel priority of SCCH carrying a PC5-S signaling is specified as a fixed value in 38.331.

9:
A specified configuration is used for SCCH and specified in 38.331.

In this contribution, we discuss the left issues on PC5-S signalling / procedure.
2 Discussion
2.1 L2 handling for PC5-S message

According to the agreement from RAN2#107bis, one left issue is how to handle the first PC5-S messages, which can be transmitted via broadcast L2 address. For the first PC5-S message using broadcast L2 address, it is straightforward to reuse the same design for SCCH carrying PC5-S message using unicast L2 address.

Proposal 1 For broadcast L2 address, SCCH is used to carry PC5-S message (i.e., Direct_Communication_Request).
Proposal 2 SCCH for broadcast L2 address relies on specific configuration in 38.331.

2.2 RAN involvement for PC5-S message 
2.2.1 Link establishment
According to the TS 23.287 v0.3.0, the PC5-S procedure for link establishment is as follows:
1.
The UE(s) determine the destination Layer-2 ID for signalling reception for PC5 unicast link establishment as specified in clause 5.6.1.4. The destination Layer-2 ID is configured with the UE(s) as specified in clause 5.1.2.1.

2.
The V2X application layer in UE-1 provides application information for PC5 unicast communication. The application information includes the service type (e.g. PSID or ITS-AID) of the V2X application. The initiating UE's application layer ID and the target UE's application layer ID may be included in the application information.

3.
UE-1 sends a Direct Communication Request message to initiate the unicast layer-2 link establishment procedure. The Direct Communication Request message includes:

-
If the V2X application layer provided the target UE's application layer ID in step 2, the following information is included:
· User Info: the target UE's application layer ID (i.e. UE-2's application layer ID), besides the initiating UE's application layer ID (i.e. UE-1's application layer ID). 

-
V2X Service Info: the information about V2X Service requesting Layer-2 link establishment (e.g. PSID or ITS-AIDs).

-
Indication whether IP communication is used. 

-
IP Address Configuration: For IP communication, IP address configuration is required for this link.

The source Layer-2 ID and destination Layer-2 ID used to send the Direct Communication Request message are determined as specified in clauses 5.6.1.1 and 5.6.1.4.

UE-1 sends the Direct Communication Request message via PC5 broadcast using the source Layer-2 ID and the destination Layer-2 ID.

4.
A Direct Communication Accept message is sent to UE-1 as below:
4a.
(UE oriented Layer-2 link establishment) If the User Info is included in the Direct Communication Request message, the target UE, i.e. UE-2 responds with a Direct Communication Accept message. 

4b.
(V2X Service oriented Layer-2 link establishment) If the User Info is not included in the Direct Communication Request message, the UEs that are interested in using the announced V2X Service respond to the request by sending a Direct Communication Accept message (UE-2 and UE-4 in Figure 6.3.3.1-1).


The source Layer-2 ID used to send the Direct Communication Accept message is determined as specified in clauses 5.6.1.1 and 5.6.1.4. The destination Layer-2 ID is set to the source Layer-2 ID of the received Direct Communication Request message.


Upon receiving the Direct Communication Accept message from peer UE, UE-1 obtains the peer UE's Layer-2 ID for future communication, for signalling and data traffic for this unicast link.

5.
V2X service data is transmitted over the established unicast link as below:

UE-1 has a V2X service associated with this unicast link.

The communication mode (i.e. unicast), and Layer-2 ID information (i.e. source Layer-2 ID and destination Layer-2 ID) are provided to the AS layer, together with the V2X message.

UE-1 sends the V2X service data using the source Layer-2 ID (i.e. UE-1's Layer-2 ID for this unicast link) and the destination Layer-2 ID (i.e. UE-2's Layer-2 ID for this unicast link).

After the unicast link establishment, the network needs to be aware of that.

Proposal 3 RRC_CONNECTED UE reports established unicast link to network after Direct Communication Request / Accept, e.g., using SidelinkUEInformation.
2.2.2 Link release
For the other procedures as follows:


[image: image1.emf]UE-1

1. DisconnectRequest

2. DisconnectResponse

UE-2

0. Unicast link 


Figure 4 Layer-2 link release procedure

For L2 link release procedure: obviously network has no reason to reject the release requirement, but the disconnected links have to be reported to network.
Proposal 4 RRC_CONNECTED UE reports disconnected unicast link to network after Disconnect Request / Response, e.g., using SidelinkUEInformation.

2.2.3 Link Modification
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Figure 5 Layer-2 link modification procedure

For L2 link modification procedure: the case of adding and modifying QoS flow is similar to link establishment procedure, while the case of removing QoS flow is similar to L2 link release procedure.
Proposal 5 RRC_CONNECTED UE reports QoS parameter change to network after Link modification Request / Accept, e.g., using SidelinkUEInformation.

2.2.4 Link ID update
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Figure 6 Link identifier update procedure

For L2 ID update procedure: obviously network has no reason to reject the ID update requirement;
Proposal 6 RRC_CONNECTED UE reports modified L2 destination address to network after Link identifier Update Request / Response, e.g., using SidelinkUEInformation.
3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
For broadcast L2 address, SCCH is used to carry PC5-S message (i.e., Direct_Communication_Request).
Proposal 2
SCCH for broadcast L2 address relies on specific configuration in 38.331.
Proposal 3
RRC_CONNECTED UE reports established unicast link to network after Direct Communication Request / Accept, e.g., using SidelinkUEInformation.
Proposal 4
RRC_CONNECTED UE reports disconnected unicast link to network after Disconnect Request / Response, e.g., using SidelinkUEInformation.
Proposal 5
RRC_CONNECTED UE reports QoS parameter change to network after Link modification Request / Accept, e.g., using SidelinkUEInformation.
Proposal 6
RRC_CONNECTED UE reports modified L2 destination address to network after Link identifier Update Request / Response, e.g., using SidelinkUEInformation.
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