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1 Introduction

This contribution is to discuss RAN2 aspects on QoS and Layer-2 bearer configuration handling for U2U relaying operation.
2 Discussion
During the study phase [1], RAN2 concluded that QoS support and its associated control plane procedures are up to SA2 decision and any RAN2 impact could be discussed in WI phase. This is applied for both L2 U2U relay and L3 U2U relay.

According to TR 23.700-33 [2], SA2 made conclusions about Layer-2 link establishment procedure for per-hop link establishment and E2E QoS parameter handling for U2U relay as below. The conclusions in yellow-highlighted present the associated parts with this contribution.
	The following conclusions are common for both Layer-3 UE-to-UE Relay and Layer-2 UE-to-UE Relay:

(omitted non-associated parts with this contribution)
-
For UE-to-UE Relay Per-hop links setup (i.e. PC5 link establishment between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE), Source UE initiates the PC5 link setup with UE-to-UE Relay (first hop), and UE-to-UE Relay initiates the PC5 link setup with the target UE (second hop). Sol#11 is used as basis for normative work.
-
The Layer-2 link establishment procedure as defined in clause 6.4.3.1 of TS 23.304 [3] is reused for per-hop link establishment for UE-to-UE Relay with the following clarifications:

-
UE-to-UE Relay initiates the second hop PC5 link establishment after the Security Establishment procedure is completed at the first hop.

-
UE-to-UE Relay sends the Direct Communication Accept message to Source UE after the second hop PC5 link establishment is completed (i.e. UE-to-UE Relay has received Direct Communication Accept message from Target UE).

-
The IP address allocation procedure as defined in clause 6.4.3.1 of TS 23.304 [3] is reused on each hop for UE-to-UE Relay.

-
The Source UE and Target UE may obtain the IP address of each other using DNS. The Source UE may obtain the IP address of a Target UE from the UE-to-UE Relay in the Direct Communication Accept message (if included).

-
For the first hop PC5 link establishment:

-
The Source UE sends a Direct Communication Request message including User Info ID of Source UE, User Info ID of UE-to-UE Relay, User Info ID and Layer-2 ID of Target UE, RSC and Security Information to UE-to-UE Relay.

-
For Layer-3 UE-to-UE Relaying after the security protection is enabled the Source UE sends IP Address Configuration or Link-Local IPv6 address, QoS Info (PFI and PC5 QoS parameters) to UE-to-UE Relay.

-
The UE-to-UE Relay sends a Direct Communication Accept message to the Source UE including User Info ID of Source UE, User Info ID of UE-to-UE Relay, User Info ID of Target UE and RSC.

-
For Layer-3 UE-to-UE Relaying the Layer-3 UE-to-UE Relay also includes the IP address of the Target UE (optional), QoS Info (PFI and split PC5 QoS parameters), and IP Address Configuration or Link-Local IPv6 address in the Direct Communication Accept.

-
For the second hop PC5 link establishment:

-
The UE-to-UE Relay sends Direct Communication Request message including User Info ID of Source UE, User Info ID of UE-to-UE Relay, User Info ID of Target UE, RSC and Security Information to the Target UE.
-
For Layer-3 UE-to-UE Relaying after the security protection is enabled, the Layer-3 UE-to-UE Relay sends IP Address Configuration or Link-Local IPv6 address, and QoS Info (PFI and split PC5 QoS parameters) to the Target UE.
-
The Target UE sends Direct Communication Accept message to the UE-to-UE Relay including User Info ID of Source UE, User Info ID of UE-to-UE Relay, User Info ID of Target UE and RSC.

-
For Layer-3 UE-to-UE Relaying the Target UE also includes QoS Info (PFI and split PC5 QoS parameters), and IP Address Configuration or Link-Local IPv6 address in the Direct Communication Accept message.
The following conclusions are specific for Layer-3 UE-to-UE Relay:
NOTE 7:
Evaluation of any solution to authorize the sharing of IP address information of Source UE and Target UE depends on SA WG3.

-
The Link Identifier Update (LIU) procedure, Sol#32 (clause 6.32.3) is used as basis for normative work.

-
For QoS control of Layer-3 UE-to-UE Relay, the UE-to-UE Relay receives E2E QoS from Source UE and determines the per-hop QoS parameters to satisfy the E2E QoS. Sol#4 (clause 6.4.2) is used as basis for normative work.

The following conclusions are specific for Layer-2 UE-to-UE Relay:

-
Per-hop links (i.e. PC5 link between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE) needs to be established before E2E PC5 link establishment is performed. Sol#30 (clause 6.30.2.2) is used as basis for normative work.

NOTE 8:
How the E2E PC5-S messages are forwarded by the UE-to-UE Relay is to be determined by RAN WGs.
NOTE 9:
For Layer-2 UE-to-UE Relay, RAN WGs will define how the E2E QoS will be handled and split over the PC5 links.


It is concluded that L3 U2U Relay UE takes the role of the splitting the E2E QoS into two parts and per-hop QoS info and IP address configuration for L3 U2U relaying are configured through per-hop link establishment procedures between Source UE and Relay UE and between Relay UE and Target UE. Therefore we understand that RAN2 does not have to work for L3 U2U relay on QoS handling and its associated control plane procedures. 
For L2 U2U relay it seems that RAN2 needs to decide E2E QoS parameter splitting. Also, the handling of E2E PC5-S messages between Source UE and Target UE transmitted via the selected L2 U2U Relay UE needs some discussion in RAN2.
Observation 1. According to the conclusion in SA2 TR 23.700-33, RAN2 needs to discuss E2E QoS splitting and E2E PC5 message handling for L2 U2U relaying.

(1) E2E QoS splitting

For both L3 U2U relaying and L2 U2U relaying, the E2E QoS parameters e.g., PDB and PER between Source UE and Target UE can be decided by the Source UE based on the application layer requirements. In L3 U2U relaying Relay UE can split the E2E QoS parameters into two parts where the information of E2E QoS parameters are obtained from Source UE of the E2E unicast link. We think that for L2 U2U relaying the same principle i.e., Relay UE splits the E2E QoS parameters into two parts based on the E2E QoS parameters provided from Source UE can be considered. Since Relay UE knows the local policy and the link status of both parts: one part between Source UE and Relay UE and the other part between Relay UE and Target UE, the Relay UE can ensure the per-hop QoS parameters to support the E2E QoS requirements. We do not see any difficulty for Source UE to provide the E2E QoS requirements to the selected Relay UE in L2 relaying.
Observation 2. The same principle of E2E QoS splitting of L3 U2U relaying can be applied to L2 U2U relaying.

Proposal 1. L2 U2U Relay UE can take the role of E2E QoS parameter splitting into two parts: one part is the QoS parameters between Source Remote UE and Relay UE, the other part is the QoS parameters between Relay UE and Target Remote UE.

(2) E2E PC5-S message transmission via L2 U2U relay

With discovery models A/B, after per-hop PC5 link establishment between Source UE and the selected Relay UE and between the Relay UE and Target UE, Source UE can initiate the E2E PC5 unicast link establishment procedure with the Target UE via the Relay UE. The E2E PC5 unicast link establishment procedure itself via the Relay UE is up SA2 decision but RAN2 should define Layer-2 bearer configuration to be used for relaying the PC5-S messages of the E2E PC5 unicast link establishment procedure. Regarding the discovery integrated into PC5 unicast link establishment procedure, there may not be a separate E2E PC5 link establishment but there needs Layer-2 bearer configurations to be used for PC5-S message(s) if any after E2E PC5 unicast link establishment procedure. 
One option for Layer-2 bearer configuration for relaying E2E PC5-S message(s) is to use a specified configuration. This option is similar to how SCCH configuration for SRB0, SRB1 and SRB2 of the PC5-S message(s) is specified in NR SL communication. In this option, RAN2 may further discuss whether to define separate specified Layer-2 bearer configurations based on E2E PC5-S message types as existing configuration or to define a specified Layer-2 bearer configuration for all E2E PC5-S messages.

Observation 3. Specified SCCH configuration can be considered for the relayed E2E PC5-S messages similar to existing SL-SRB0, SL-SRB1 and SL-SRB2.

The E2E PC5-S message(s) are transmitted over already established per-hop PC5 links between Source UE and Relay UE, and between Relay UE and Target UE. So one option for Layer-2 bearer configuration for E2E PC5-S message(s) is to use a dedicated PC5 RRC message over each per-hop PC5 link. For example, Relay UE can take the role to configure Layer-2 bearer configuration of each link for the relayed E2E PC5-S message(s). The configuration can be obtained by the end UEs i.e., Source UE and Target UE via RRCReconfigurationSidelink messages. In other option the Source UE can take the role to configure Layer-2 bearer configuration of each link.
Observation 4. Unlike specified PC5-S messages for PC5 unicast link establishment, dedicated SCCH configuration for E2E PC5-S messages can be considered using PC5-RRC over already established per-hop PC5 link.
Proposal 2. RAN2 is kindly asked to discuss the options to configure Layer-2 bearer configuration for E2E PC5-S messages: option 1) using specified configuration or option 2) using dedicated configuration.

Proposal 3. If option 1 is agreed, RAN2 is kindly asked to further discuss whether to define multiple or one specified Layer-2 configuration for relayed E2E PC5-S messages.

Proposal 4. If option 2 is agreed, RAN2 is kindly asked to further discuss who e.g., Relay UE or Source Remote UE will configure the dedicated Layer-2 configuration for relayed E2E PC5-S messages.
3 Conclusion

Observation 1. According to the conclusion in SA2 TR 23.700-33, RAN2 needs to discuss E2E QoS splitting and E2E PC5 message handling for L2 U2U relaying.

Observation 2. The same principle of E2E QoS splitting of L3 U2U relaying can be applied to L2 U2U relaying.

Observation 3. Specified SCCH configuration can be considered for the relayed E2E PC5-S messages similar to existing SL-SRB0, SL-SRB1 and SL-SRB2.

Observation 4. Unlike specified PC5-S messages for PC5 unicast link establishment, dedicated SCCH configuration for E2E PC5-S messages can be considered using PC5-RRC over already established per-hop PC5 link.
Based on the above observations, RAN2 is asked to discuss and capture the following proposals:
Proposal 1. L2 U2U Relay UE can take the role of E2E QoS parameter splitting into two parts: one part is the QoS parameters between Source Remote UE and Relay UE, the other part is the QoS parameters between Relay UE and Target Remote UE.

Proposal 2. RAN2 is kindly asked to discuss the options to configure Layer-2 bearer configuration for E2E PC5-S messages: option 1) using specified configuration or option 2) using dedicated configuration.

Proposal 3. If option 1 is agreed, RAN2 is kindly asked to further discuss whether to define multiple or one specified Layer-2 configuration for relayed E2E PC5-S messages.

Proposal 4. If option 2 is agreed, RAN2 is kindly asked to further discuss who e.g., Relay UE or Source Remote UE will configure the dedicated Layer-2 configuration for relayed E2E PC5-S messages.
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