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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
[bookmark: _Hlk53665621]In the latest SL relay WID, the L2 specific parts for U2U relaying are highlighted in yellow as below [1]:
	1. Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].
0. Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98
0. Relay discovery and (re)selection [RAN2, RAN4]
0. Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]
0. Layer-2 relay specific part
1. UE-to-UE relay adaptation layer design [RAN2]
1. Control plane procedures [RAN2]
1. QoS handling if needed, subject to SA2 progress [RAN2]
Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
Note 1B: A remote UE is connected to only a single relay UE at a given time for a given destination UE.



In this contribution, we will discuss the potential issues for adaptation layer design, control plane procedures, and QoS handling as follows:
· [bookmark: _Hlk127437385]Adaptation layer design
· Whether adaptation layer is present for CP and UP
· The basics adaptation layer functions
· Adaptation layer header format design
· UE ID allocation mechanism if needed
· Control plane procedures
· End-to-end PC5 link establishment procedure
· Which node and how to configure SL radio bearer and RLC channel
· How to detect E2E PC5 link failure 
· Whether to support path switch for service continuity
· QoS handling
· Which node and how to perform end-to-end QoS split
2. Discussion
2.1. Adaptation layer design
2.1.1. Whether adaptation layer is present for CP and UP
During study phase for L2 U2U relay, it has been concluded that the adaptation layer is put over RLC sublayer for both CP and UP over the first and second PC5 link, shown as below [2].


Figure 5.5.1-1: User plane protocol stack for L2 UE-to-UE Relay


[bookmark: _Hlk127445530]Figure 5.5.1-2: Control plane protocol stack for L2 UE-to-UE Relay
We can use the above conclusions on protocol stack design as the starting point, which can also facilitate more detailed discussion on the adaptation layer design.

Proposal 1 RAN2 to confirm that for both CP and UP protocol stack, the PC5 adaptation layer is present over the first PC5 link (between Source remote UE and L2 U2U relay UE) and the second PC5 link (between L2 U2U relay UE and Target remote UE).

2.1.2. The basics adaptation layer functions
According to TR 38.836 [2], the PC5 adaption layer functions should include the following three aspects:
· Remote UE identification: i.e., the PC5 adaptation layer supports to identify traffic destined to different target Remote UEs and/or to identify traffic originated from different Source remote UEs.
· [bookmark: OLE_LINK2][bookmark: OLE_LINK1][bookmark: _Hlk127451151]Bearer identification: i.e., the PC5 adaptation layer supports to identify traffic originated from different SL radio bearers within one Source remote UE. 
· Bearer mapping: i.e., the PC5 adaptation layer supports the N:1 mapping between Source remote UE SL radio bearers and first hop PC5 RLC channels for relaying at the Source remote UE, and the N:1 bearer mapping between multiple ingress PC5 RLC channels and one egress PC5 RLC channel at the L2 U2U relay UE.
We believe the above functions can be confirmed straightforward for further standardization work. 
Proposal 2 RAN2 to agree that the PC5 adaptation layer supports the following functions:
· Remote UE identification: identifying traffic destined to different target Remote UEs and/or to identify traffic originated from different Source remote UEs.
· Bearer identification: identifying traffic originated from different SL radio bearers within one Source remote UE.
· Bearer mapping: including the N:1 mapping between Source remote UE SL radio bearers and first hop PC5 RLC channels for relaying at the Source remote UE, and the N:1 bearer mapping between multiple ingress PC5 RLC channels and one egress PC5 RLC channel at the L2 U2U relay UE.
2.1.3. Adaptation layer header format design
According to current SRAP specification [3], in case of L2 U2N relay the SRAP header for data PDU has been defined for data relaying between the remote UE and the gNB. In the header, there is Bearer ID and UE ID. For SRAP data PDU relayed in DL, the relay UE relies on the UE ID to determine to which remote UE the SRAP data PDU is to be forwarded. For SRAP data PDU relayed in UL, the gNB relies on the UE ID to determine from which remote UE the SRAP data PDU is received. The Bearer ID in the header is used by the receiver to determine the destination PDCP entity to which the received SRAP SDU is to be delivered.


Figure 6.2.2-1: SRAP Data PDU format with SRAP header
Observation 1 [bookmark: _Ref110947416]For L2 U2N relay, the SRAP header comprises Bearer ID and the UE ID, wherein
· The UE ID is used to determine the L2 U2N remote UE by relay UE or gNB.
· The Bearer ID is used to determine the correspondence with PDCP entity by the receiver.
For L2 U2U relay, there is no doubt that the Bearer ID should be included in the PC5 adaptation layer so that the receiver remote UE can identify the correct receiver PDCP entity for a received SRAP data SDU. 
Observation 2 [bookmark: _Ref110947434]Bearer ID of Source remote UE SL radio bearer is needed in the PC5 adaptation layer header.
Regarding whether/how to include the UE ID in the PC5 adaptation layer,:
there are potential restrictions for different options, where the definition of Restriction 1 and Restriction 2 are described as follows: 
· Restriction 1: The SRAP PDUs from different source remote UEs to the same target remote UE cannot be multiplexed in the same egress PC5 RLC channel in the egress link, as the target remote UE cannot identify the SRAP PDU is from which source remote UE based on the SRAP header. 
· Restriction 2: The source remote UE should not transmit SRAP PDUs to different target remote UEs using the same PC5 RLC channel as the relay UE cannot identify to correct target remote UEs respectively for these SRAP PDUs.
Candidate options listed and analysed as following:
Option 1: Only UE ID of source remote UE in PC5 adaptation layer header
For this option, Restriction 1 can be conquered. However, Restriction 2 still exists. 
Option 2: Only UE ID of target remote UE in PC5 adaptation layer header
For this option, Restriction 2 can be conquered. However, Restriction 1 still exists.
Option 3: Both UE ID of source remote UE and that of target remote UE in PC5 adaptation layer header
For this option, both Restriction 1 and Restriction 2 have been conquered at the cost of two UE IDs carrying in the SRAP header.
Observation 3 [bookmark: _Ref110947419]There are 3 options to include remote UE ID in the SRAP header:
· Option 1: only UE ID of source remote UE in SRAP header
· Option 2: only UE ID of target remote UE in SRAP header
· Option 3: both UE IDs of source remote UE and target remote UE in SRAP header
Based on the above discussions, we propose:
Proposal 3 RAN2 to down select from the following options for PC5 adaptation layer header format:
· Option-1: two UE IDs (both source and target remote UE IDs) and BEARER ID
· Option-2: only one UE ID (either source or target remote UE ID) and BEARER ID
Then there is one more issue on what type of UE ID is to be included in the PC5 adaptation layer header. In R17 L2 U2N relay, a local UE ID of 8 bits, which is allocated by the serving gNB, is used.
Observation 4 [bookmark: _Hlk127541550]For L2 U2N relay, the UE ID for the L2 U2N remote UE is defined to be 8-bit length and allocated by the serving gNB. 
For L2 U2U relay, other candidate UE IDs such as L2 ID allocated by upper layers could also be considered for the sake of a larger UE ID space. Meanwhile, the larger UE ID space means more signaling overhead for data transfer.
Proposal 4 [bookmark: _Ref110947437]For the UE ID included in the PC5 adaption layer, RAN2 to study whether it is in the form of local UE identity (e.g., similar to R17 L2 U2N relay) or L2 ID provided by upper layers.
2.1.4. UE ID allocation mechanism if needed
If local UE ID is reused, RAN2 can further discuss which node and how to perform UE ID allocation. Unlike the R17 L2 U2N relay which is under control of serving gNB, it is more reasonable to allow the relay UE to allocate the local UE ID for the remote UE as the remote UE may not always have Uu RRC connection. From the signaling procedure perspective, we think the relay UE allocating the local UE ID via PC5 RRC signalling or PC5-S signaling can both be further studied. 
Proposal 5 If local UE ID is used in the PC5 adaption layer header, the Relay UE is responsible to allocate the local UE ID for the remote UE. FFS detailed signalling procedure.

2.2. Control plane procedures
2.2.1. End-to-end PC5 link establishment procedure 
In order to support L2 U2U relay communication, SA2 has already defined the E2E PC5 link establishment procedure, as follows [4]:



Figure 6.7.2-1: 5G ProSe Communication via 5G ProSe Layer-2 UE-to-UE Relay
Then from RAN2’s perspective, it should be discussed whether a similar end-to-end PC5 RRC connection should also be supported and how it is established.
In Rel-16 sidelink, a PC5-RRC connection is a logical connection between two UEs for a pair of Source and Destination Layer-2 IDs which is considered to be established after a corresponding PC5 unicast link is established, and there is one-to-one correspondence between the PC5-RRC connection and the PC5 unicast link [5]. In our understanding, the principle of one-to-one mapping should be inherited in U2U relay communication, as it is more or less similar to the Rel-16 sidelink communication. Therefore, as there are three PC5 unicast link in U2U relay (per hop and end-to-end), there should also be three PC5-RRC connections in L2 U2U relay communication.
Observation 5 There is one-to-one correspondence between the PC5-RRC connection and the PC5 unicast link in legacy sidelink.
Proposal 6 There should be one-to-one correspondence between the PC5-RRC connection and the PC5 unicast link in L2 U2U relay communication.
Proposal 7 There should be three PC5-RRC connections in L2 U2U relay communication:
· Per-hop PC5-RRC connection between source remote UE and the U2U relay UE;
· Per-hop PC5-RRC connection between target remote UE and the U2U relay UE;
· End-to-end PC5-RRC connection between source remote UE and target remote UE.
The next question would be that when these three RRC connections are established. In our understanding, if we follow the legacy design in sidelink, the PC5-RRC connection is established right after the corresponding PC5 unicast link. However, the main purpose for the legacy PC5-RRC connection establishment is to add/modify/remove sidelink radio bearer for PC5 QoS Flow(s), but it may not be applicable to Hop-by-hop PC5-RRC connection in L2 U2U since the related end-to-end PC5 unicast link is not ready yet. So even to reuse the existed PC5-RRC connection, whether there is RRCReconfigurationSidelink message/procedure should be further discussed and also pending on discussion on the other functions e.g., UE ID allocation and QoS splitting. Of course, this can also be further confirmed by SA2.
Proposal 8 Hop-by-hop PC5-RRC connection is established/reused after corresponding hop-by-hop PC5 unicast link establishment/modification.
For end-to-end PC5-RRC connection, it is straightforward to be established after the end-to-end PC5 unicast link.
Proposal 9 End-to-end PC5-RRC connection is established after corresponding end-to-end PC5 unicast link establishment.
Combining the above proposals, the procedure is shown in the following Figure 1:


Figure 1. Example of relation for PC5 unicast link and PC5-RRC connection

2.2.2. Which node and how to configure SL radio bearer and RLC channel
For radio bearer and RLC channel configuration, in Rel-17 U2N relay, it’s serving gNB to manage end-to-end RB configuration, hop-by-hop RLC bearer configuration and their mapping relationship via Uu RRC since both remote UE and relay UE are in RRC-Connected mode.
However, as the U2U relay communication is among source remote UE, relay UE and target remote UE, it is also more or less similar to the Rel-16 sidelink communication, when source UE’s serving gNB is responsible for SL radio bearer configuration for each direction. 
Observation 6 [bookmark: _Ref110947421]According to Rel-16 NR sidelink, Source UE or Source UE’s serving gNB is responsible for SL radio bearer configuration.
Observation 7 [bookmark: _Ref110947422]According to Rel-17 U2N relay, Remote UE’s serving gNB is responsible for SL radio bearer and RLC channel configuration.
Therefore, in Rel-18, two options can be considered as follows:
· Option 1: Centralized control
· Option 1a: Source remote UE (or its serving gNB if RRC CONNECTED) decides E2E configurations (i.e., PC5-SDAP,PC5-PDCP) and HbH configurations (i.e.,PC5-SRAP, PC5-MAC, PC5-PHY) of both hops
· Option 1b: L2 U2U Relay UE (or its serving gNB if RRC CONNECTED) decides E2E configurations (ie.PC5-SDAP,PC5-PDCP) and HbH configurations (i.e.,PC5-SRAP, PC5-MAC, PC5-PHY) of both hops
· Option 2: Distributed control
· i.e., Source remote UE (or its serving gNB if RRC CONNECTED) decides E2E configurations and HbH configurations for hop-0, and L2 U2U Relay UE (or its serving gNB if RRC CONNECTED) decides HbH configurations for hop-1

The sketch figure for option-1 and option-2 is shown below:
[image: ]
Figure 2. Option 1-Centralized control signalling procedure (e.g., All by Source remote UE decision)
[image: ]
Figure 3. Option 2-Distributed control signalling procedure (e.g., TX UE decision on each hop)
Therefore, we think RAN2 can discuss which option should be taken as the baseline for U2U relay configuration procedure.
Proposal 10 [bookmark: _Ref110947441]RAN2 to discuss the following options for configuring SL radio bearer and RLC channel for L2 U2U relay:
· Option 1: Centralized control
· Option 1a: Source remote UE (or its serving gNB if RRC CONNECTED) decides E2E configurations (ie.PC5-SDAP,PC5-PDCP) and HbH configurations (i.e.,PC5-SRAP, PC5-MAC, PC5-PHY)
· Option 1b: L2 U2U Relay UE (or its serving gNB if RRC CONNECTED) decides E2E configurations (ie.PC5-SDAP,PC5-PDCP) and HbH configurations (i.e.,PC5-SRAP, PC5-MAC, PC5-PHY)
· Option 2: Distributed control
· [bookmark: _GoBack]i.e., Source remote UE (or its serving gNB if RRC CONNECTED) decides E2E configurations and HbH configurations for first hop, and L2 U2U Relay UE (or its serving gNB if RRC CONNECTED) decides HbH configurations for second hop
2.2.3. How to detect E2E PC5 link failure
In Rel-17 U2N relay, the E2E link for the U2N Remote UE is consisted of PC5 hop (between the U2N Remote UE and the U2N Relay UE) and Uu hop (between the U2N Relay UE and serving gNB). Moreover, the U2N Remote UE declares RLF with following new conditions, which may trigger RRC connection re-establishment:
- Upon detecting PC5 RLF by itself (i.e., due to failure at PC5 hop);
- Upon receiving indication from its serving U2N Relay UE after the U2N Relay UE declares RLF (i.e., due to failure at Uu hop).
In general, failure at either hop leads to E2E link failure. When it comes to Rel-18 U2U relay, we think the similar mechanism for E2E link failure detection can be reused. In other words, the Source Remote UE declares E2E PC5 link failure with following new conditions, see below Figure 4:
- Upon detecting PC5 RLF by itself (i.e., between the Source Remote UE and the U2U Relay UE);
- Upon receiving indication from its serving U2U Relay UE after the U2U Relay UE declares PC5 RLF (i.e., between the U2U Relay UE and the Target Remote UE).
The second condition had been discussed in RAN2 #120 meeting and was agreed, as follows:
Proposal 16 (modified): When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).  FFS if there would be any constraints on the remote UE implementation behaviour to keep or release the PC5 link with the relay UE.
After the Source Remote UE declares E2E PC5 link failure, the U2U Relay UE becomes no longer suitable. Therefore, it may be better for the Source Remote UE to perform relay reselection and find another U2U Relay UE to continue the U2U relay service transmission.
[image: ]
[bookmark: _Ref110946785]Figure 4. E2E radio link failure detection in Rel-18 U2U Relay
Therefore, we propose:
Proposal 11 [bookmark: _Ref110947442]Define E2E link failure conditions due to failure at either PC5 hop, i.e., PC5 RLF between Source Remote UE and U2U Relay UE, or PC5 RLF between U2U Relay UE and Target Remote UE.
2.2.4. Whether to support path switch for service continuity
In RAN2 #120 meeting, there are also some contributions discussing that whether path switch should be supported [6] However, in our understanding, path switch for service continuity for U2U relay, is not in the WID scope of Release 18 [1].
Observation 8 Path switch for service continuity for U2U relay, is not in the WID scope of Release 18.
On the other hand, the path selection between direct PC5 link and indirect PC5 link (via a U2U relay UE) is not excluded. E.g. In Release-17 When a remote UE performs relay selection, it may be possible that it can either select a relay or a cell. In Release-18 similar scenario can be further discussed. Therefore, we propose:
Proposal 12 Path switch for service continuity is not supported in U2U relay from AS layer perspective.

2.3. QoS handling
2.3.1. Which node and how to perform end-to-end QoS split
In R17 U2N relay user data transmission scenario, both relay UE and remote UE are in RRC-Connected mode and controlled by the same serving gNB. Hence, parameters splitting/configuration and E2E QoS guarantee are totally left to gNB implementation. And a new configured field had been introduced for PC5 PDB.
Observation 9 [bookmark: _Ref110947423]In U2N, QoS split and handling of two hops are left to the serving gNB, e.g. parameters decision and new PDB configuration in PC5. 
However, in single-hop U2U relay scenario, three UEs (source and target remote UEs and one U2U relay UE) may communicate with each other without involving any gNB. Furthermore, these three UEs may locate in different cells and get configuration from different cells/ methods (e.g. dedicated/SIB/pre-configuration signaling). In a word, it is difficult to find a centralized NW node to control QoS parameter splitting and configuration.
Observation 10 [bookmark: _Ref110947424]In U2U, it is not always applicable to find a centralized NW node to control QoS parameter splitting and configuration.
In the latest SA2 TS 23.304 [4], SA2 has specified QoS splitting procedure for L3 U2U relay, which is performed by L3 U2U relay UE as specified in clause 5.6.3.1 . Moreover, no extra RAN2 impact are foreseen since each hop is a complete legacy PC5 link and PC5 QoS parameters splitting and distribution is up to higher layer(s), i.e. in the scope of SA2. While for L2 U2U relay, there is no conclusion in SA2 yet, shown as below. 
Editor's note:	It is FFS whether and how to perform QoS enforcement for first hop PC5 interface (between the source 5G ProSe Layer-2 End UE and 5G ProSe Layer-2 UE-to-UE Relay) and second hop PC5 interface (between the 5G ProSe Layer-2 UE-to-UE Relay and the target 5G ProSe Layer-2 End UE).
Generally, we think RAN2 may be involved in E2E QoS splitting. For example, the E2E PC5 QoS parameters are delivered by higher layer(s) to AS layer and it is up to AS layer to ensure the PC5 QoS over the two PC5 links.
Observation 11 [bookmark: _Ref110947425]For L3 U2U relay, SA2 concludes that L3 U2U relay UE performs QoS splitting and no extra RAN2 impact are foreseen. While for L2 U2U relay, RAN2 may be involved.
From the perspective of AS layers, parameters control and configuration is the main functionality of PC5 RRC layer. E2E PC5 RRC procedure can be used to control the E2E PC5 QoS parameters (e.g. legacy PC5 RRC procedure can be baseline) and Hop-by-Hop PC5 RRC procedure can be used for PC5 QoS guarantee in each link.
According to legacy PC5 configuration rule, it is up to TX side to decide parameters and deliver configurations. Hence, in each hop, TX side can decide QoS parameters splitting based on the initial E2E QoS info, the rest of QoS budgets, radio link quality, the radio resource congestion of this hop and so on. For a intermediate UE, the QoS info (e.g. E2E QoS and/or the rest of QoS budgets) and hop info (may be omitted in a single-hop scenario) can be delivered from its preceding UE.
In a single-hop scenario of L2 U2U relay, QoS splitting and handling may be performed in a centralized way, e.g. by the relay UE, since the relay UE can know the status of two links at the same time. However, this centralized way may not be forward compatible for a multi-hop scenario. On the other hand, a simpler splitting algorithm can be considered, e.g. the average distribution, to reduce the complexity and signaling overhead. Details can be FFS now. We can conclude some basic issues for U2U relay QoS splitting and handling as followings:
Proposal 13 RAN2 to discuss which node is responsible for QoS split in L2 U2U relay:
· Option 1: by TX UE per hop (or TX UE’s serving gNB in case of RRC CONNECTED) 
· Option 2: by L2 U2U Relay UE (or Relay UE’s serving gNB in case of RRC CONNECTED)
Proposal 14 [bookmark: _Ref110947444]Using Hop-by-Hop PC5 RRC procedure in L2 U2U relay scenario to perform the E2E QoS splitting over the two hops.

3. Conclusion
In this contribution, we discussed the L2 specific topics on U2U relaying including adaptation layer design, control plane procedures and QoS handling. The following observations and proposals are given:
Adaptation layer design
Observation 1 For L2 U2N relay, the SRAP header comprises Bearer ID and the UE ID, wherein
· The UE ID is used to determine the L2 U2N remote UE by relay UE or gNB.
· The Bearer ID is used to determine the correspondence with PDCP entity by the receiver.
Observation 2 Bearer ID of Source remote UE SL radio bearer is needed in the PC5 adaptation layer header.
Observation 3 There are 3 options to include remote UE ID in the SRAP header:
· Option 1: only UE ID of source remote UE in SRAP header
· Option 2: only UE ID of target remote UE in SRAP header
· Option 3: both UE IDs of source remote UE and target remote UE in SRAP header
Observation 4 For L2 U2N relay, the UE ID for the L2 U2N remote UE is defined to be 8-bit length and allocated by the serving gNB.
Proposal 1 RAN2 to confirm that for both CP and UP protocol stack, the PC5 adaptation layer is present over the first PC5 link (between Source remote UE and L2 U2U relay UE) and the second PC5 link (between L2 U2U relay UE and Target remote UE).
Proposal 2 RAN2 to agree that the PC5 adaptation layer supports the following functions:
· Remote UE identification: identifying traffic destined to different target Remote UEs and/or to identify traffic originated from different Source remote UEs.
· Bearer identification: identifying traffic originated from different SL radio bearers within one Source remote UE.
· Bearer mapping: including the N:1 mapping between Source remote UE SL radio bearers and first hop PC5 RLC channels for relaying at the Source remote UE, and the N:1 bearer mapping between multiple ingress PC5 RLC channels and one egress PC5 RLC channel at the L2 U2U relay UE.
Proposal 3 RAN2 to down select from the following options for PC5 adaptation layer header format:
· Option-1: two UE IDs (both source and target remote UE IDs) and BEARER ID
· Option-2: only one UE ID (either source or target remote UE ID) and BEARER ID
Proposal 4 For the UE ID included in the PC5 adaption layer, RAN2 to study whether it is in the form of local UE identity (e.g., similar to R17 L2 U2N relay) or L2 ID provided by upper layers.
Proposal 5 If local UE ID is used in the PC5 adaption layer header, the Relay UE is responsible to allocate the local UE ID for the remote UE. FFS detailed signalling procedure.

Control plane procedures
Observation 5 There is one-to-one correspondence between the PC5-RRC connection and the PC5 unicast link in legacy sidelink.
Observation 6 According to Rel-16 NR sidelink, Source UE or Source UE’s serving gNB is responsible for SL radio bearer configuration.
Observation 7 According to Rel-17 U2N relay, Remote UE’s serving gNB is responsible for SL radio bearer and RLC channel configuration.
Observation 8 Path switch for service continuity for U2U relay, is not in the WID scope of Release 18.
Proposal 6 There should be one-to-one correspondence between the PC5-RRC connection and the PC5 unicast link in L2 U2U relay communication.
Proposal 7 There should be three PC5-RRC connections in L2 U2U relay communication:
· Per-hop PC5-RRC connection between source remote UE and the U2U relay UE;
· Per-hop PC5-RRC connection between target remote UE and the U2U relay UE;
· End-to-end PC5-RRC connection between source remote UE and target remote UE.
Proposal 8 Hop-by-hop PC5-RRC connection is established/reused after corresponding hop-by-hop PC5 unicast link establishment/modification.
Proposal 9 End-to-end PC5-RRC connection is established after corresponding end-to-end PC5 unicast link establishment.
Proposal 10 RAN2 to discuss the following options for configuring SL radio bearer and RLC channel for L2 U2U relay:
· Option 1: Centralized control
· Option 1a: Source remote UE (or its serving gNB if RRC CONNECTED) decides E2E configurations (ie.PC5-SDAP,PC5-PDCP) and HbH configurations (i.e.,PC5-SRAP, PC5-MAC, PC5-PHY)
· Option 1b: L2 U2U Relay UE (or its serving gNB if RRC CONNECTED) decides E2E configurations (ie.PC5-SDAP,PC5-PDCP) and HbH configurations (i.e.,PC5-SRAP, PC5-MAC, PC5-PHY)
· Option 2: Distributed control
· i.e., Source remote UE (or its serving gNB if RRC CONNECTED) decides E2E configurations and HbH configurations for first hop, and L2 U2U Relay UE (or its serving gNB if RRC CONNECTED) decides HbH configurations for second hop
Proposal 11 Define E2E link failure conditions due to failure at either PC5 hop, i.e., PC5 RLF between Source Remote UE and U2U Relay UE, or PC5 RLF between U2U Relay UE and Target Remote UE.
Proposal 12 Path switch for service continuity is not supported in U2U relay from AS layer perspective.
QoS handling
Observation 9 In U2N, QoS split and handling of two hops are left to the serving gNB, e.g. parameters decision and new PDB configuration in PC5. 
Observation 10 In U2U, it is not always applicable to find a centralized NW node to control QoS parameter splitting and configuration.
Observation 11 For L3 U2U relay, SA2 concludes that L3 U2U relay UE performs QoS splitting and no extra RAN2 impact are foreseen. While for L2 U2U relay, RAN2 may be involved.
Proposal 13 RAN2 to discuss which node is responsible for QoS split in L2 U2U relay:
· Option 1: by TX UE per hop (or TX UE’s serving gNB in case of RRC CONNECTED) 
· Option 2: by L2 U2U Relay UE (or Relay UE’s serving gNB in case of RRC CONNECTED)
Proposal 14 Using Hop-by-Hop PC5 RRC procedure in L2 U2U relay scenario to perform the E2E QoS splitting over the two hops.
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