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[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Introduction
As per TS38.300 rapporteur indicated in the POST124 email discussion, 3 open issues should be further be discussed. In this contribution, we share our understanding on those issues and provide corresponding TP.
Discussion
Open issue 1: Editor's Notes: FFS how data packet can be delivered to an intended PDCP entity or RLC entity is done without describing the N3C indirect path part (i.e. how to describe the indirect path part)
For current wording in TS38.300 for scenario 2, we think the description of “intended PDCP entity” is not clear sufficient and more descriptions are needed to restrict the “intended PDCP entity”. In addition, the data packet can be delivered to an PDCP entity or RLC entity of Relay UE, which are two different architectures for both UP and CP. To further clarify the two different protocol stacks, separated figures should be captured. The intended PDCP entity at relay UE can implement partial PDCP entity functions to cooperate with the PDCP entity in remote UE. Specifically, the PDCP entity in remote UE will response for the unified SN allocation across the remote UE and relay UE. PDCP SDU with allocated SN will be further handled by PDCP entity in relay UE for security and ROHC. The corresponding CP and UP protocol stack are shown in Figure 1 and 2.


Figure 1: User plane protocol stack for L2 Multi-path Relay using N3C indirect path (with intended PDCP in Relay UE)


Figure 2: Control plane protocol stack for L2 Multi-path Relay using N3C indirect path (with intended PDCP in Relay UE)
Proposal 1: For scenario 2, with the intended PDCP entity in the relay UE, the PDCP entity in remote UE will response for the unified SN allocation across the remote UE and relay UE. PDCP SDU with allocated SN will be further handled by PDCP entity in relay UE for security and ROHC.
Open issue 2: In the description of Figure 16.x.3.x-2 (Procedure for indirect path change under a single procedure), Editor’s Notes: FFS when the RRCReconfiguration messages are sent to the source L2 MP Relay UEs. Whether the order of steps 3 and 4 is up to network implementation for the relay UE in RRC_CONNECTED.
As per the indirect path change procedure captured in TS38.300, with the step3a and step3b, network sends RRCReconfiguration message to the source Relay UE and target Relay UE to configure the indirect path of the Remote UE; with step 4, network sends the RRCReconfiguration message to the Remote UE for indirect path change. The motivation of step 3a/b and step 4 are to release/configure the relaying channel at source/target Relay UE and remote UE for relaying. 
For the relay UE in RRC CONNECTED, it is a rare case for it to reject the RRC reconfiguration, or the RRC reconfiguration failure for some other case. In addition, from network implementation perspective, gNB can send the RRCReconfiguration messages to both relay UE and remote UE simultaneously to lower the latency. So, we do not see any strong motivation to limit the order of step 3 and step 4 in indirect path change. We prefer to leave it to target gNB implementation. 


Figure 16.21.3.1-2: Procedure for indirect path change under a single procedure
Proposal 2: The order of step 3a/b and 4 in indirect path change procedure is up to network implementation for the relay UE in RRC_CONNECTED.
Proposal 3: Agree the TP to TS 38.300 on SL relay enhancement.
Conclusion 
According to the above discussion, the following observations and proposals are given:
Proposal 1: For scenario 2, with the intended PDCP entity in the relay UE, the PDCP entity in remote UE will response for the unified SN allocation across the remote UE and relay UE. PDCP SDU with allocated SN will be further handled by PDCP entity in relay UE for security and ROHC. 
Proposal 2: The order of step 3a/b and 4 in indirect path change procedure is up to network implementation for the relay UE in RRC_CONNECTED.
Proposal 3: Agree the TP to TS 38.300 on SL relay enhancement.
TP to TS 38.300
----------------First Change---------------

[bookmark: _Toc155991797]16.21.2.2	L2 MP Relay using N3C indirect path
For the multi-path relay using N3C indirect path between the Remote UE and Relay UE, the protocol stacks for the user plane and control plane of L2 MP Relay architecture are illustrated in Figure 16.21.2.2-1 and Figure 16.21.2.2-2 for the case Relay UE without PDCP entity and Figure 16.21.2.2-3 and Figure 16.21.2.2-4 for the case Relay UE with PDCP entity. The L2 MP Relay UE and the L2 MP Remote UE are connected via a N3C interface.
In the multi-path relay using N3C indirect path, the SRAP sublayer does not exist on the protocol stack. Without the SRAP entity between L2 MP Remote UE and L2 MP Relay UE, the Uu SDAP, PDCP, and RRC are terminated at gNB and L2 MP Remote UE. While RLC, MAC, and PHY are terminated in Uu hop. An UL PDCP PDU in the L2 MP Remote UE can be delivered to a Uu RLC entity and an intended PDCP entity or RLC entity in the L2 MP Relay UE. The PDCP entity in remote UE will response for the unified SN allocation across the remote UE and relay UE. The PDCP entity in relay UE will response for security and ROHC. It is supported for more than one RB over the Uu link of the L2 MP Relay UE by configuring 1:1 bearer mapping between the Radio bearer in the L2 MP Remote UE and Uu Relay RLC channel in the L2 MP Relay UE. The Uu Relay RLC channels for the PDU delivery of the L2 MP Relay UE's local traffic and relay traffic are configured differently. Bearer identification except LCID is not needed in L2 PDU over the Uu link. If the split bearer is configured and the PDCP PDU duplication is activated on the PDCP entity, the duplicated PDCP PDUs are delivered via both direct path and indirect path.


Figure 16.21.2.2-1: User plane protocol stack for L2 Multi-path Relay using N3C indirect path (without PDCP entity in Relay UE)


Figure 16.21.2.2-2: Control plane protocol stack for L2 Multi-path Relay using N3C indirect path (without PDCP entity in Relay UE)


Figure 16.21.2.2-3: User plane protocol stack for L2 Multi-path Relay using N3C indirect path (with intended PDCP entity in Relay UE)


Figure 16.21.2.2-4: Control plane protocol stack for L2 Multi-path Relay using N3C indirect path (with intended PDCP entity in Relay UE)

----------------Second Change---------------

[bookmark: _Toc155991798]16.21.3	Control plane procedure for multi-path relaying
[bookmark: _Toc155991799]16.21.3.1	Path Management
[bookmark: _Hlk149842448]Figure 16.21.3.1-2 describes the procedures for the indirect path change under the single direct path in the L2 MP Relay operation. This procedure is applicable to the L2 MP Remote UE using SL indirect path or N3C indirect path except step 5.


Figure 16.21.3.1-2: Procedure for indirect path change under a single procedure
0.	The L2 MP Remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a source L2 MP Relay UE.
1.	The L2 MP Remote UE and the L2 MP Relay UE perform measurements based on measurement configuration. When the measurement reporting is triggered, the L2 MP Remote UE using SL indirect link reports at least signal strength (e.g., SD-RSRP/SL-RSRP) of the serving indirect path, the list of the candidate L2 MP Relay UE ID and the cell ID of the candidate L2 MP Relay UEs. Meanwhile, the MP Remote UE using N3C link reports at least the list of the C-RNTI and the cell ID of the connected candidate MP Relay UEs.
2.	The gNB decides to change the indirect path of L2 MP Remote UE from the source L2 MP Relay UE to a target L2 MP Relay UE. The cell serving the direct path and the cell serving the source/target L2 MP Relay UE on the indirect path belong to the same gNB but can be same or different.
3a.	The gNB sends an RRCReconfiguration message to the source L2 MP Relay UE to release the indirect path of the L2 MP Remote UE.
3b.	The gNB sends an RRCReconfiguration message to the target L2 MP Relay UE to add the indirect path for the L2 MP Remote UE.
[bookmark: _Hlk157588842]4.	The gNB sends the RRCReconfiguration message to the L2 MP Remote UE on the direct path and/or the indirect path for indirect path change. If SRB1 is configured either direct path or indirect path to the L2 MP Remote UE, the RRCReconfiguration message is sent via one of the path on which the SRB1 is configured. If split SRB1 is configured, it is up to gNB implementation whether the RRCReconfiguration is sent via one of the paths or both paths.
   Note x: Step 4 is independent of step 3, and the order of step 3 and step 4 depends on gNB implementation.
5.	The L2 MP Remote UE establishes a PC5-RRC connection with the target L2 MP Relay UE for using SL indirect path.
NOTE 4:	For the N3C indirect path addition, step 5 is omitted. It is L2 MP Remote UE's implementation how to make N3C indirect path between L2 MP Remote UE and L2 MP Relay UE.
6a.	The L2 MP Remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the indirect path change procedure.
NOTE 5:	Step 5 can be executed after step 6a. Step 5 is independent of step 6a.
6b.	If a split SRB1 with duplication is configured, the L2 MP Remote UE also sends the RRCReconfigurationComplete message to the gNB via the indirect path served by the target L2 MP Relay UE.
7.	The L2 MP Remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a target L2 MP Relay UE.
----------------End of the Change---------------
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