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1. Introduction
In Rel-18, RAN2 discuss UE-to-UE relay. And in RAN2#121bis-e meeting, RAN2 agreed that
Agreements:

· For the integrated-discovery case, the relay UE forwards the discovery message for DCR message with integrated Discovery case only if the PC5 RSRP between the relay UE and the source remote UE is above a threshold.

· For Model-B discovery, after receiving a discovery message from a relay UE, a target remote UE transmits the discovery response message only if the PC5 RSRP between the target remote UE and the relay UE is above a configured threshold.  FFS if there is separate impact for this agreement from the relay selection functionality.

· Both mode-1 and mode-2 resource allocation can be supported on both remote UE and relay UE in U2U relay case. No impact to legacy resource allocation procedures is expected.

· End-to-end PC5 RRC connection between source remote UE and target remote UE is supported, in addition to PC5-RRC connections between each remote UE and the relay UE. This does not imply support of all PC5-RRC procedures between the remote UEs.

· Each remote UE (source or destination) can trigger relay selection based on the direct link quality.  FFS interaction between discovery and selection.

· Postpone replying to the SA2 LS on authorization.

· Multiplexing of different destinations in the same RLC channel of the first hop is supported.

· RAN2 confirms that multiplexing of the different bearers from the different source remote UEs into the same RLC channel in the second hop is supported.

· Relay UE determines the egress RLC Channel based on the mapping of E2E bearer ID and egress RLC Channel for a particular pair between source remote UE and target remote UE.

· A one-to-one correspondence between end-to-end PC5 RRC connection and end-to-end PC5 unicast link is supported as legacy.

· E2E PC5-RRC connection is considered to be established after a corresponding E2E PC5 unicast link is established.  FFS how configurations for e2e SL-SRBs are supported.

· WA: E2E bearer ID (i.e., configuration index in the list of SLRB configurations) is used as input for the L2 U2U relay ciphering and deciphering at PDCP.

· LS to SA3 to confirm the feasibility of using the configuration index.

In this paper, we discuss on this relating issue.
2. Discussion
2.1 discovery integrated into PC5 unicast link establishment procedure
Following sentence is conclusion of SA2 from TR23.700-33.
· Discovery integrated into PC5 unicast link establishment procedure is supported. Sol#1 Alt1 is used as basis for normative phase.
An integrated discovery is following procedure;
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Figure 6.7.3.3-1 from TS23.304 v18.2.0

5G ProSe UE-to-UE Relay Communication with integrated Discovery via Layer-2 UE-to-UE Relay
Regarding with the integrated procedure, RAN2 agreed that

	120
· RAN2 to confirm that SL-SRB0 is reused for DCR message if discovery is integrated into PC5 unicast link establishment procedure.

121bis-e
· For the integrated-discovery case, the relay UE forwards the discovery message for DCR message with integrated Discovery case only if the PC5 RSRP between the relay UE and the source remote UE is above a threshold.

122
· For integrated-discovery, when receiving DCR message from one or multiple relay UEs, the target remote UE should consider candidate relay UEs towards which the SL-RSRP is above a configured threshold to respond and that satisfy upper-layer criteria, and select a relay UE from among them.


Firstly, in the agreement of RAN2#120, UE transmits DCR message including discovery message by using SL-SRB0. However, there are multiple types of messages that use SL-SRB0, in this case, AS layer of UE receiving the message cannot recognize what the message is. If UE does not recognize what the message is, the UE cannot compare an RSRP measured by receiving DCR message with a threshold. So, the first issue is;
-
How to recognize the DCR message in AS layer?
Observation 1. Integrated discovery is not the only message that uses SL-SRB0, e.g. (non-U2U V2X) direct link establishment request or (non-U2U) ProSe direct link establishment request.
Proposal 1. AS layer of a UE receiving DCR message for U2U relay should recognize what the message is.
According to TS38.331-5.8.1, SL-SRB0 is used to transmit the PC5-S message(s) before the PC5-S security has been established. In legacy, discovery message is transmitted via SL-SRB4 and by using dedicated LCID (LCID#58). So, UE can recognize that the message is discovery message upon receiving the message. However, DCR message is transmitted via SL-SRB0 and by using non-dedicated LCID(LCID#0). So, AS layer of the UE cannot recognize that the message is an integrated discovery message. Furthermore, DCR message for U2U relay should be differentiated with DCR message for Direct Communication (1 on 1 SL communication). We think that solutions for the first issue are following;
· UE measures RSRP of all PC5 message. AS layer can understand type of the PC5 message when upper layer notifies it.
· RAN2 to use dedicated SRB and/or LCID for transmission of DCR/A message for U2U relay. 
Proposal 2. To distinguish integrated discovery message from other PC5 messages, RAN2 to select one option from the following options.
· UE measures RSRP of all PC5 message. AS layer can understand type of the PC5 message when upper layer notifies it. (i.e. UE implementation)
· RAN2 to use dedicated SRB and/or LCID for transmission of DCR/A messages for U2U relay. (if dedicated SRB is used, RAN2 reverts back the related agreement)
Secondary, in the agreements of RAN2#121bis-e and RAN2#122, UE receiving an integrated discovery message compares PC5/SL-RSRP of the message with a threshold. However, regarding to TS23.304, UE “broadcasts” a DCR message including relay_indication parameter. So, the measured RSRP should be SD-RSRP.

Observation 2. SA2 specified that the UE “broadcasts” a DCR message including relay_indication parameter.
Before considering whether the DCR-RSRP is SD-RSRP or SL-RSRP, we should define SD-RSRP and SL-RSRP in specification on consideration of backward compatibility. 

Observation 3. RAN2 has common understanding about SD-RSRP and SL-RSRP but there is no definition in current spec.
Proposal 3. RAN2 should specify definition of SD-RSRP and SL-RSRP on consideration of backward compatibility.

We think RAN2 has a common understanding as follows;

· SD-RSRP is RSRP measured by broadcast transmission of discovery messages

· SL-RSRP is RSRP measured by unicast transmission of sidelink communications.

· Main difference between SD-RSRP and SL-RSRP is cast type, i.e. power control.

RAN2 should also consider forward compatibility. For example, DCR should be defined as either SD-RSRP and SL-RSRP for evaluating and selecting U2U relay UE. In future release, new PC5 message can be introduced and an RSRP of the message may be used. So, we think each RSRP should be defined in terms of cast type.

Proposal 4. RAN2 should specify definition of SD-RSRP and SL-RSRP in terms of cast type.

· SD-RSRP is RSRP measured by sidelink transmission of which cast type is broadcast or groupcast

· SL-RSRP is RSRP measured by sidelink transmission of which cast type is unicast

These definitions may have backward/forward compatibility. And based on the definition, we should modify 
Proposal 5. RAN2 to agree the revised agreements from RAN2#121bis-e and RAN2#122 as follows;
· For the integrated-discovery case, the relay UE forwards the discovery message for DCR message with integrated Discovery case only if the SD-RSRP between the relay UE and the source remote UE is above a threshold.
· For integrated-discovery, when receiving DCR message from one or multiple relay UEs, the target remote UE should consider candidate relay UEs towards which the SD-RSRP is above a configured threshold to respond and that satisfy upper-layer criteria, and select a relay UE from among them.
2.2 SRAP header
In Rel-17, a U2N relay UE has one SRAP entity at Uu interface and a separate collocated SRAP entity at PC5 interface. If multiple remote UE connect with the U2N relay UE, multiple SRAP entity may be configured at PC5 interface for each remote UE. SRAP sublayer of U2N relay UE can determine the PC5 link (SRAP entity) to send to, based on UE ID included in a SRAP header, in a case that the U2N relay UE connects with multiple remote UEs. If a U2U relay UE connecting with multiple remote UEs has one SRAP entity at PC5 entity, multiple SRAP entity are associated with one SRAP entity of the U2U relay UE. RAN2 agreed that UE ID (FFS which ID is used) and a E2E bearer ID are used to distinguish E2E bearer of the target remote UE. So, a relay UE can distinguish target of multiple PC5-S messages based on the UE ID in SRAP header.
Observation 4. SRAP entity of U2U relay UE can determine the PC5 link to send to, based on UE ID included in the SRAP header.

For establishment E2E unicast link, E2E PC5-S messages are needed. Therefore, UE ID is needed for all SL-SRB messages (for E2E security, etc.). And RAN2 agreed relay UE performs UE ID assignment. So, upon establishment of per hop connection, relay UE should assign the UE ID to each remote UE. 
Observation 5. For establishment E2E unicast link, E2E PC5-S messages (i.e. E2E SL-SRB0/1/2 messages) are needed.

Proposal 6. Upon establishment of per hop connection, relay UE should assign the UE ID to each remote UE.
And remote UE should transmit E2E SL-SRB0/1/2 message with SRAP header including assigned UE ID.

Proposal 7. remote UE should transmit E2E SL-SRB0/1/2 messages with SRAP header including the assigned UE ID.
2.3 QoS

RAN2 agreed that;
· AS layer is responsible for QoS split in L2 U2U relay.

· Relay UE is responsible for AS layer QoS split in L2 U2U relay.
However, the details have not yet been decided. Firstly, RAN2 should decide how relay UE to be responsible for QoS. And then, RAN2 decides what information is needed. 
And, RAN2 agreed that;

· RAN2 will strive to simplify the gNB involvement in U2U-relay-specific operation as compared to the U2N case.
So, RAN2 should discuss how to be responsible for AS layer QoS split in L2 U2U relay in Out-of-Coverage scenario firstly.
Relay UE may know condition of both links, i.e. CBR/RSRP/CQI/etc. So, relay UE can guess that transmission efficiency of remote UE and determines that transmission efficiency of itself. However, relay UE doesn’t know PQFI of the End-to-End QoS flow and mapping between the End-to-End QoS flow and End-to-End DRB. If relay UE knows the QoS, relay UE can transmit a relaying data to satisfy by considering the QoS and link condition. Therefore, relay UE need to know the mapping between E2E QoS flow and E2E DRB. 
Proposal 8. For transmission satisfying E2E QoS, relay UE need to know the mapping between E2E QoS flow and E2E SL-DRB.

RAN2 agreed SRAP configuration (i.e. mapping between E2E SL-DRB and per-hop PC5 relay RLC channel) is provided via pre-configuration or SIB. If E2E QoS information is provided, relay UE can determine to use which SRAP configuration by considering E2E QoS.

Proposal 9. relay UE configures SRAP configuration based on the mapping between E2E QoS flow and E2E SL-DRB.
3. Conclusion

In this contribution, we made the following proposals:
Observation 1. Integrated discovery is not the only message that uses SL-SRB0, e.g. (non-U2U V2X) direct link establishment request or (non-U2U) ProSe direct link establishment request.

Proposal 1. AS layer of a UE receiving DCR message for U2U relay should recognize what the message is.
Proposal 2. To distinguish integrated discovery message from other PC5 messages, RAN2 to select one option from the following options.

· UE measures RSRP of all PC5 message. AS layer can understand type of the PC5 message when upper layer notifies it. (i.e. UE implementation)
· RAN2 to use dedicated SRB and/or LCID for transmission of DCR/A messages for U2U relay. (if dedicated SRB is used, RAN2 reverts back the related agreement)
Observation 2. SA2 specified that the UE “broadcasts” a DCR message including relay_indication parameter.
Observation 3. RAN2 has common understanding about SD-RSRP and SL-RSRP but there is no definition in current spec.
Proposal 3. RAN2 should specify definition of SD-RSRP and SL-RSRP on consideration of backward compatibility.
Proposal 4. RAN2 should specify definition of SD-RSRP and SL-RSRP in terms of cast type.

· SD-RSRP is RSRP measured by sidelink transmission of which cast type is broadcast or groupcast

· SL-RSRP is RSRP measured by sidelink transmission of which cast type is unicast
Proposal 5. RAN2 to agree the revised agreements from RAN2#121bis-e and RAN2#122 as follows;
· For the integrated-discovery case, the relay UE forwards the discovery message for DCR message with integrated Discovery case only if the SD-RSRP between the relay UE and the source remote UE is above a threshold.
· For integrated-discovery, when receiving DCR message from one or multiple relay UEs, the target remote UE should consider candidate relay UEs towards which the SD-RSRP is above a configured threshold to respond and that satisfy upper-layer criteria, and select a relay UE from among them.
Observation 4. SRAP entity of U2U relay UE can determine the PC5 link to send to, based on UE ID included in the SRAP header.
Observation 5. For establishment E2E unicast link, E2E PC5-S messages (i.e. E2E SL-SRB0/1/2 messages) are needed.

Proposal 6. Upon establishment of per hop connection, relay UE should assign the UE ID to each remote UE.
Proposal 7. remote UE should transmit E2E SL-SRB0/1/2 messages with SRAP header including the assigned UE ID.
Proposal 8. For transmission satisfying E2E QoS, relay UE need to know the mapping between E2E QoS flow and E2E SL-DRB.

Proposal 9. relay UE configures SRAP configuration based on the mapping between E2E QoS flow and E2E SL-DRB.
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