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1
Introduction

In this contribution, we discuss the Stage 2 corrections for multi-path operation and L2 U2U relay operation. 
2 Discussion

2.1 RRC reconfiguration for the relay UE during indirect path change and direct path addition/change
During indirect path change and direct path addition/change procedure, the NW would send the RRC reconfiguration message to the MP relay UE on the source side to release the original indirect path or update the indirect path configuration. However, in current stage-2 text procedure, the RRC reconfiguration message to the MP relay UE at the source side is sent before the RRC reconfiguration message to the MP remote UE, which can cause some problem.

Figure 1 shows the indirect path change procedure in current stage-2 spec. In step 3a, the gNB send the RRC reconfiguration message to the source relay UE to release the indirect path configuration. Therefore, the gNB will not be able to send the RRC reconfiguration to the remote UE via the source relay UE.Hence, we should move step 3a after step 4.
Observation 1. in Figure 16.21.3.1-2 of current stage-2 spec, the gNB will not be able to send the RRC reconfiguration to the remote UE via the source relay UE in step 4.
Proposal 1. in Figure 16.21.3.1-2 of current stage-2 spec, move step 3a after step 4.
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Figure 1. Procedure for indirect path change under a single procedure (Figure 16.21.3.1-2 in current stage-2 spec)
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Figure 2. Procedure for direct path addition on top of indirect path (Figure 16.21.3.1-3 in current stage-2 spec)
Figure 2 shows the direct path addition procedure in current stage-2 spec. In step 3, the gNB sends the RRC reconfiguration message to the relay UE to update the indirect path configuration. In this step, the SRB1 configuration on the indirect path cannot be changed, otherwise, the remote UE cannot receive the reconfiguration message in step 4. If gNB wants to update the SRB1 configuration on the indirect path, e,g., reconfigure it to non-spilt SRB1, it has to send another RRC reconfiguration to the relay UE after step 4. To avoid signaling overhead, we think it is better to move step 3 after step 4 in above figure.
The RRC Reconfiguration to the relay UE in the direct path change procedure has the similar problem. That is the SRB1 configuration cannot be updated on the indirect path. Therefore, we have the proposal similar to proposal 2. 
Observation 2. in Figure 16.21.3.1-3 and Figure 16.21.3.1-4 of current stage-2 spec, the SRB1 configuration on the indirect path cannot be updated. If the gNB wants to update the SRB1, the gNB has to initiate another RRC reconfiguration procedure to the relay UE after step 4. 
Proposal 2. in Figure 16.21.3.1-3 of current stage-2 spec, move step 3 after step 4.
Proposal 3. in Figure 16.21.3.1-4 of current stage-2 spec, move step 3 after step 4.
2.2  N3C modelling in protocol stack for MP Relay using N3C indirect path
In current stage-2 spec, the N3C is modelled as an intended PDCP entity or RLC entity, which we think is not proper. First, we should align the modelling of N3C across the stage-2 and stage-3 specifications. If the N3C is modelled as a PDCP entity, we cannot clearly capture the behaviour of a MP remote UE in the PDCP spec when the remote UE transfer the PDCP PDU to N3C. If the N3C is modelled as a RLC entity, the relay UE need to transfer the PDCP PDU data between two RLC entities, which also cannot be well captured in the RLC spec.

To make more it clear, we think it is better to leave it as the “N3C” in all the spec as it is and not to consider it as an equivalent PDCP or RLC entity.
Proposal 4: Use the terminology “N3C” to indicate the non-3GPP connection for MP using N3C link.
2.3  Other miscellaneous correction/changes
Change 1: In clause 16.12.2.2, there are some minor/editorial correction and clarification which are required as shown in the text proposal in the Annex.  
Change 2: In clause 16.12.4, there are some clarification are required on when the U2U Remote UE uses SL-RSRP or SD-RSRP measurements towards the peer U2U Remote UE as shown in the text proposal in the Annex.  
Change 3: In clause 16.21.3.1, the description “it is not allowed that the L2 MP Remote UE using N3C link adds the direct path on the indirect path” is not clear. Basically, we should clarify that the MP Remote UE connects to the gNB via only an indirect path using N3C link is not allowed.
Change 4: In Figure 16.21.3.1-1 and Figure 16.21.3.1-2, step 1 should be “candidate MP relay UE reporting based on gNB configuration”. Measurement configuration and reporting does not suitable for MP using N3C link scenario. Besides, the text procedure should make the remote UE reporting clear. That is, the L2 MP Remote UE using sidelink reports the candidate relay UE information based on measurement configuration while the L2 MP Remote UE using sidelink reports the candidate relay UE information based on the other configuration.
Change 5: The RRC_IDLE/INATCIVE relay UE handling is different for N3C indirect path and sidelink indirect path. In case the L2 MP Remote UE and L2 MP Relay UE are connected by sidelink, the MP remote UE would trigger the target relay UE to enter RRC_CONNECTED after receiving the indirect path addition configuration. In case the L2 MP Remote UE and L2 MP Relay UE are connected by N3C link, the L2 MP remote UE can trigger the L2 MP relay UE in RRC_IDLE or RRC_INACTIVE to move to RRC_CONNECTED state before reporting. In Figure 16.21.3.1-1 and Figure 16.21.3.1-2, we should clarify these two different cases.
Change 6: In Figure 16.21.3.1-2, the PC5 link between the source MP Relay UE or MP Remote UE should be released after the path change configuration. We should add the step: “x.  Either source MP Relay UE or MP Remote UE’s AS layer indicates upper layer to release PC5 unicast link at the source side after receiving the RRCReconfiguration message from the source gNB. The timing to execute link release is up to UE implementation.”
Change 7: other editorials

Proposal 5: Approve the above listed miscellaneous corrections for the stage-2 spec.
3
Conclusion

Based on above discussion, we have the following observations and proposals.
Observation 1. in Figure 16.21.3.1-2 of current stage-2 spec, the gNB will  not be able to transmit the RRC reconfiguration to the remote UE via the source relay UE in step 4.

Observation 2. in Figure 16.21.3.1-3 and Figure 16.21.3.1-4 of current stage-2 spec, the SRB1 configuration on the indirect path cannot be updated. If the gNB wants to update the SRB1, the gNB has to initiate another RRC reconfiguration procedure to the relay UE after step 4. 
Proposal 1. in Figure 16.21.3.1-2 of current stage-2 spec, move step 3a after step 4.
Proposal 2. in Figure 16.21.3.1-3 of current stage-2 spec, move step 3 after step 4.
Proposal 3. in Figure 16.21.3.1-4 of current stage-2 spec, move step 3 after step 4.
Proposal 4: Use the terminology “N3C” to indicate the non-3GPP connection for MP using N3C link.
Proposal 5: Approve the above listed miscellaneous corrections for the stage-2 spec.
Annex: Text Proposal 
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<Start Changes>>>>>>>>>>>>>>>>>>>>>>>>>>
16.12.2.2
L2 UE-to-UE Relay

The protocol stacks for the user plane and the control plane of the L2 U2U Relay architecture are illustrated in Figure 16.12.2.2-1 and Figure 16.12.2.2-2. The SRAP sublayer is placed above the RLC sublayer for both CP and UP at both PC5 interfaces. The sidelink SDAP, PDCP and RRC are terminated between two L2 U2U Remote UEs (i.e., end-to-end), while SRAP, RLC, MAC and PHY are terminated in each hop of PC5 link.
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Figure 16.12.2.2-1: User plane protocol stack for L2 UE-to-UE Relay
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Figure 16.12.2.2-2: Control plane protocol stack for L2 UE-to-UE Relay

For L2 UE-to-UE Relay, the SRAP sublayer at L2 U2U Remote UE:

-
The SRAP sublayer at L2 U2U Remote UE performs bearer mapping between end-to-end PC5 Radio Bearers (SL-SRBs or SL-DRBs) of the L2 U2U Remote UE and PC5 Relay RLC Channel at each hop between the L2 U2U Remote UE and the L2 U2U Relay UE.

-
For the traffic transmitted from an L2 U2U Remote UE to an L2 U2U Relay UE, the different end-to-end PC5 Radio Bearers (SL-SRBs or SL-DRBs) towards the same peer L2 U2U Remote UE and/or different peer L2 U2U Remote UEs can be multiplexed to the same PC5 Relay RLC channel, which is between the L2 U2U Remote UE(s) and the L2 U2U Relay UE.

-
For the traffic received at L2 U2U Remote UE, the same PC5 Relay RLC channel from one L2 U2U Relay UE can be de-multiplexed to the different end-to-end PC5 Radio Bearers (SL-SRBs or SL-DRBs) of the same peer L2 U2U Remote UE and/or different peer L2 U2U Remote UEs.

-
The SRAP sublayer at L2 U2U Remote UE supports identification of the peer L2 U2U Remote UE and itself. The local IDs are assigned by L2 U2U Relay UE to both L2 U2U Remote UEs for identification. For the two local IDs, one of them identifies L2 U2U Remote UE and the other identifies the peer L2 U2U Remote UE. The local ID of the peer L2 U2U Remote UE and the local ID of L2 U2U Remote UE are delivered by L2 U2U Relay UE to the L2 U2U Remote UEs along with the corresponding L2 ID of the peer L2 U2U Remote UE. The identity information of the end-to-end PC5 Radio Bearer and two local IDs are included in the SRAP header in order for the peer L2 U2U Remote UE to correlate the received packets for the specific PDCP entitywith the right end-to-end PC5 Radio Bearer of the L2 U2U Remote UEs.

For L2 UE-to-UE Relay, the SRAP sublayer at L2 U2U Relay UE:

-
The SRAP sublayer at L2 U2U Relay UE determines the egress PC5 Relay RLC Channel based on the mapping of the end-to-end PC5 Radio Bearer and egress PC5 Relay RLC Channel for a particular pair between the L2 U2U Remote UE and the peer L2 U2U Remote UE.

-
For the ingress traffic received from a/multiple L2 U2U Remote UE(s) at L2 U2U Relay UE, the different end-to-end PC5 Radio Bearers (SL-SRBs or SL-DRBs) of the same L2 U2U Remote UE and/or the same/different end-to-end PC5 Radio Bearers (SL-SRBs or SL-DRBs) of L2 U2U Remote UEs can be multiplexed to the same egress PC5 Relay RLC channel, which is in between the L2 U2U Relay UE and the peer L2 U2U Remote UE.

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<Next Changes>>>>>>>>>>>>>>>>>>>>>>>>>>

16.12.4
Relay Selection/Reselection

The U2N Remote UE performs radio measurements at PC5 interface and uses them for U2N Relay selection and reselection along with higher layer criteria, as specified in TS 23.304 [48]. When there is no unicast PC5 connection between the U2N Relay UE and the U2N Remote UE, the U2N Remote UE uses SD-RSRP measurements to evaluate whether PC5 link quality towards a U2N Relay UE satisfies relay selection criterion.

For relay reselection, U2N Remote UE uses SL-RSRP measurements towards the serving U2N Relay UE for relay reselection trigger evaluation when there is data transmission from U2N Relay UE to U2N Remote UE, and it is left to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from U2N Relay UE to U2N Remote UE.

A U2N Relay UE is considered suitable by a U2N Remote UE in terms of radio criteria if the PC5 link quality measured by U2N Remote UE towards the U2N Relay UE exceeds configured threshold (pre-configured or provided by gNB). The U2N Remote UE searches for suitable U2N Relay UE candidates that meet all AS layer and higher layer criteria (see TS 23.304 [48]). If there are multiple such suitable U2N Relay UEs, it is up to U2N Remote UE implementation to choose one U2N Relay UE among them. For L2 U2N Relay (re)selection, the PLMN ID and cell ID can be used as additional AS criteria.
The U2N Remote UE triggers U2N Relay selection in following cases:
-
Direct Uu signal strength of current serving cell of the U2N Remote UE is below a configured signal strength threshold;

-
Indicated by upper layer of the U2N Remote UE.

The U2N Remote UE may trigger U2N Relay reselection in following cases:
-
PC5 signal strength of current U2N Relay UE is below a (pre)configured signal strength threshold;

-
Cell reselection, handover, Uu RLF, or Uu RRC connection establishment/resume failure has been indicated by U2N Relay UE via PC5-RRC signalling;

-
When U2N Remote UE receives a PC5-S link release message from U2N Relay UE;

-
When U2N Remote UE detects PC5 RLF;

-
Indicated by upper layer.

For L2 U2N Remote UEs in RRC_IDLE or RRC_INACTIVE and L3 U2N Remote UEs, the cell (re)selection procedure and relay (re)selection procedure run independently. If both suitable cells and suitable U2N Relay UEs are available, it is up to the U2N Remote UE implementation to select either a cell or a U2N Relay UE. A L3 U2N Remote UE may select a cell and a L3 U2N Relay UE simultaneously and this is up to implementation of L3 U2N Remote UE.

For both L2 and L3 U2N Relay UEs in RRC_IDLE or RRC_INACTIVE, the PC5-RRC message(s) are used to inform their connected U2N Remote UE(s) when U2N Relay UEs select a new cell. The PC5-RRC message(s) are also used to inform their connected L2 or L3 U2N Remote UE(s) when L2 or L3 U2N Relay UE performs handover, detects Uu RLF, or its Uu RRC connection establishment/resume fails. Upon reception of the PC5 RRC message for notification, it is up to U2N Remote UE implementation whether to release or keep the unicast PC5 link. If U2N Remote UE decides to release the unicast PC5 link, it triggers the PC5 release procedure and may perform cell or relay reselection.

The U2U Remote UE performs radio measurements (i.e., SD-RSRP and/or SL-RSRP) at PC5 interface and uses them for U2U Relay selection and reselection along with higher layer criteria, as specified in TS 23.304 [48].

For relay selection, U2U Remote UE uses SL-RSRP/SD-RSRP measurements towards the peer U2U Remote UE for relay selection trigger evaluation when valid SL-RSRP/SD-RSRP measurements are available, and SL-RSRP is used when there is data transmission from peer U2U Remote UE to U2U Remote UE. For relay reselection, U2U Remote UE uses SL-RSRP/SD-RSRP measurement towards the U2U Relay UE for relay reselection trigger evaluation when valid SL-RSRP/SD-RSRP measurements are available, and SL-RSRP is used when there is data transmission from U2U Relay UE to U2U Remote UE. It is left to U2U Remote UE implementation whether to use SL-RSRP or SD-RSRP for relay selection or reselection trigger evaluation in case of no data transmission. The thresholds for SD-RSRP and SL-RSRP can be configured separately for the trigger evaluation of U2U relay selection or reselection. The same threshold value(s) are applied for all the discovery models including DCR with integrated discovery. The same threshold value(s) are applied for relay selection and relay reselection.

The U2U Remote UE may trigger U2U Relay selection in the following cases:
-
When the SL-RSRP or SD-RSRP between U2U Remote UEs is below a (pre)configured signal strength threshold;

-
When U2U Remote UE receives an indication to trigger U2U relay selection from the upper layer of the UE.

The U2U Remote UE may trigger U2U Relay reselection in the following cases:
-
When the SL-RSRP or SD-RSRP of the current U2U Relay UE is below a (pre)configured signal strength threshold;

-
When U2U Remote UE receives an indication from the upper layer due to detecting PC5 RLF;

-
When L2 U2U Remote UE receives an indication from the upper layer due to receiving the PC5 RLF indication from the L2 U2U Relay UE;

-
When U2U Remote UE receives a PC5-S link release message from U2U Relay UE;

-
When U2U Remote UE receives an indication to trigger U2U relay reselection from the upper layer of the UE.

For the discovery model A, the U2U Relay UE should announce via discovery announcement message only the neighbour U2U Remote UE(s) for which the SD-RSRP/SL-RSRP between the U2U Relay and the neighbour U2U Remote UE(s) is above a configured threshold. Upon discovery message reception, U2U Remote UE considers a U2U Relay UE as a candidate U2U Relay UE if the SD-RSRP towards the U2U Relay UE is above a configured threshold and the upper layer criteria are met.

For the discovery model B, when the U2U Relay UE receives the discovery solicitation message from U2U Remote UE, the U2U Relay UE forwards the discovery solicitation message only if the SD-RSRP between the U2U Relay UE and the U2U Remote UE is above a threshold. After the peer U2U remote UE receives a discovery solicitation message from the U2U Relay UE, the peer U2U Remote UE transmits the discovery response message only if the SD-RSRP between the peer U2U Remote UE and the U2U Relay UE is above a configured threshold. Upon discovery response message reception forwarded by the U2U Relay UE, the U2U Remote UE considers a U2U Relay UE as a candidate U2U Relay UE if the SD-RSRP towards the U2U Relay UE is above a configured threshold and the upper layer criteria are met.

For the DCR message with integrated discovery, when the U2U Relay UE receives the DCR message with integrated discovery from U2U Remote UE, the U2U Relay UE forwards the DCR message with integrated discovery only if the SL-RSRP between the U2U Relay UE and the U2U Remote UE is above a threshold. Upon receiving DCR message with integrated discovery from one or multiple U2U Relay UEs, the peer U2U Remote UE should consider candidate U2U Relay UEs towards which the SL-RSRP is above a configured SD-RSRP threshold (not the SL-RSRP, as broadcast is used) to respond and that satisfy upper-layer criteria, and select a U2U Relay UE among them.

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<Next Changes>>>>>>>>>>>>>>>>>>>>>>>>>>

16.21.2
Protocol Architecture

From L2 MP Remote UE perspective, three bearer types exist: direct bearer, indirect bearer, and split bearer. For direct bearer, only Uu radio resources are involved, and for indirect bearer, only PC5 or N3C radio resources are involved. For split bearer, both Uu and PC5/N3C radio resources are involved.

16.21.2.1
L2 MP Relay using SL indirect path

For multi-path relay operation by using SL indirect path, the protocol stacks for the user plane and control plane of L2 MP Relay architecture are illustrated in Figure 16.21.2.1-1, 16.21.2.1-2.

If PC5 interface is used between L2 MP Remote UE and L2 MP Relay UE, the SRAP sublayer is placed above the RLC sublayer for both CP and UP at both PC5 interface and Uu interface of the indirect path. For the direct path, the Uu SDAP, PDCP, RLC, MAC, PHY, and RRC are terminated at gNB and MP Remote UE. But for the indirect path, only the Uu SDAP, PDCP and RRC are terminated at gNB and MP Remote UE, while SRAP, RLC, MAC, and PHY are terminated in each hop (i.e., the link between L2 MP Remote UE and L2 MP Relay UE and the link between L2 MP Relay UE and the gNB). If duplication is not activated for a split bearer, in UL, a PDCP entity in the L2 MP Remote UE delivers a PDCP PDU to either a Uu RLC entity or a PC5 RLC entity having an SRAP entity over it. If duplication is activated for a split bearer, a PDCP entity in the L2 MP Remote UE delivers the same PDCP PDU to the Uu RLC entity and the PC5 RLC entity.
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Figure 16.21.2.1-1: User plane protocol stack for L2 Multi-path Relay using SL indirect path
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Figure 16.21.2.1-2: Control plane protocol stack for L2 Multi-path Relay using SL indirect path

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. 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 on the N3C indirect path. 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  the N3C connected with the L2 MP Relay UE. 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.
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Figure 16.21.2.2-1: User plane protocol stack for L2 Multi-path Relay using N3C indirect path
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Figure 16.21.2.2-2: Control plane protocol stack for L2 Multi-path Relay using N3C indirect path
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<Next Changes>>>>>>>>>>>>>>>>>>>>>>>>>>

16.21.3
Control plane procedure for multi-path relaying

16.21.3.1
Path Management

The L2 MP Remote UE needs to establish both a direct path and an indirect path. The L2 MP Remote UE adds the indirect path using PC5 link on top of the only direct path under the same gNB. And also, the L2 MP Remote UE using PC5 link adds the direct path on top of the only indirect path under the same gNB.

Meanwhile, the L2 MP Remote UE adds the indirect path using N3C link on top of the only direct path under the same gNB. But it is not allowed that the L2 MP Remote UE using N3C link connects to the gNB via only an indirect path, thus it is not allowed to add the direct path on top of the indirect path. The MP Relay UE using N3C indirect path is restricted to serve only one MP Remote UE.

For L2 MP Remote UE, only a single cell group is configured (i.e., only MCG is configured for the direct path and indirect path). The primary path of split SRB1 and SRB2 is always configured on direct path. In the L2 MP Remote UE, non-split SRB1/2 is allowed to be configured only on direct path.

Figure 16.21.3.1-1 describes the procedures for the indirect path addition on top of the direct path for the L2 MP relaying. This procedure is applicable to the L2 MP Remote UE using SL indirect path or N3C indirect path except step 5.
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Figure 16.21.3.1-1: Procedure for indirect path addition on top of direct path

0.
The L2 MP Remote UE performs data transmission and reception by using direct path on PCell.

1.
If the L2 MP Remote UE will be connected with L2 MP Relay UE using PC5 link, the L2 MP Remote UE reports at least the list of the candidate L2 MP Relay UE ID and the cell ID of the candidate L2 MP Relay UEs based on the measurement configuration from the gNB.


Meanwhile, if the MP Remote UE will be connected with L2 MP Relay UE using N3C link, the MP Remote UE reports at least the list of the C-RNTI and the cell ID of the connected candidate MP Relay UEs based on the indication in the OtherConfig from the gNB.

NOTE 1:
The C-RNTI and cell ID of MP Relay UE using N3C link can be reported only if the secure connection between MP Remote UE and MP Relay UE is established.

2.
The gNB decides to add the indirect path for the L2 MP Remote UE. The cell serving the direct path and the cell serving the L2 MP Relay UE on the indirect path belong to the same gNB but can be same or different.

3.
The gNB sends an RRCReconfiguration message to the target L2 MP Relay UE to configure the indirect path of the L2 MP Remote UE, if the L2 MP Relay UE is in RRC_CONNECTED.

4.
The gNB sends the RRCReconfiguration message to the L2 MP Remote UE.

5.
The L2 MP Remote UE establishes a PC5 unicast link with the target L2 MP Relay UE.

NOTE 2:
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 addition procedure.

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 L2 MP Relay UE.

NOTE 3:
Step 5 can be executed after step 6a. Step 5 is independent of step 6a.

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 L2 MP Relay UE.

In the case that the selected L2 MP Relay UE for indirect path addition is in RRC_IDLE or RRC_INACTIVE, and L2 MP Remote UE and L2 MP Relay UE are connected by sidelink, after receiving the path addition command, the L2 MP Remote UE should trigger the L2 MP Relay UE in RRC_IDLE or RRC_INACTIVE to move to RRC_CONNECTED. If the L2 MP Remote UE and L2 MP Relay UE are connected by using N3C link, it is L2 MP Remote/Relay UE's implementation on how to trigger the RRC_IDLE/RRC_INACTIVE L2 MP Relay UE to initiate RRC connection establishment procedure. The L2 MP remote UE using N3C link can trigger the L2 MP relay UE in RRC_IDLE or RRC_INACTIVE to move to RRC_CONNECTED state before reporting in step 1.
If the split SRB1 with duplication is not configured at the L2 MP Remote UE, the L2 MP Remote UE using SL indirect path sends PC5-RRC message to the L2 MP Relay UE. Upon receiving the PC5-RRC message, the L2 MP Relay UE in RRC_IDLE or RRC_INACTIVE initiates a Uu RRC connection establishment or an RRC connection resume.

If the split SRB1 with duplication is configured at the L2 MP Remote UE, the L2 MP Relay UE in RRC_IDLE or RRC_INACTIVE received RRCReconfigurationComplete message from the L2 MP Remote UE may initiate a Uu RRC connection establishment or an RRC connection resume for sending the RRCReoncfigurationComplete message to the gNB.

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.
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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.
If the L2 MP Remote UE will be connected with L2 MP Relay UE using PC5 link, the L2 MP Remote UE performs 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 based on the OtherConfig from gNB.

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.


3.
The gNB sends an RRCReconfiguration message to the target L2 MP Relay UE to add the indirect path for the L2 MP Remote UE.
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.
5.
The gNB sends an RRCReconfiguration message to the source L2 MP Relay UE to release the indirect path of the L2 MP Remote UE.
6.
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 6 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.
7a.
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 6 can be executed after step 7a. Step 6 is independent of step 7a.

7b.
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.

8.
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.
9.    Either source MP Relay UE or MP Remote UE’s AS layer indicates upper layer to release PC5 unicast link at the source side after receiving the RRCReconfiguration message from the source gNB. The timing to execute link release is up to UE implementation.
If the L2 MP Remote UE and L2 MP Relay UE are connected by N3C link, it is L2 MP Remote/Relay UE’s implementation on how to trigger the RRC_IDLE/RRC_INACTIVE L2 MP Relay UE to initiate RRC connection establishment procedure. The MP remote UE can trigger the MP relay UE in RRC_IDLE or RRC_INACTIVE to move to RRC_CONNECTED state before reporting in step 1. 

If the L2 MP Remote UE and L2 MP Relay UE are connected by sidelink, in the case that the selected target L2 MP Relay UE for indirect path change is in RRC_IDLE or RRC_INACTIVE, after receiving the path change command, the L2 MP Remote UE should trigger the target L2 MP Relay UE in RRC_IDLE or RRC_INACTIVE to be in RRC_CONNECTED. If the target L2 MP Relay UE is not in RRC_CONNECTED in step 3, the gNB sends an RRCReconfiguration message to the target L2 MP Relay UE after the target L2 MP Relay UE enters RRC_CONNECTED.

If the split SRB1 with duplication is not configured at the L2 MP Remote UE, the L2 MP Remote UE sends the RRCReconfigurationComplete message only on the direct path in Step 7a. The L2 MP Remote UE using SL indirect path can send a PC5-RRC message to the target L2 MP Relay UE in RRC_IDLE or RRC_INACTIVE after or during Step 6. The target L2 MP Relay UE in RRC_IDLE or RRC_INACTIVE initiates an RRC connection establishment or an RRC connection resume upon receiving the PC5-RRC message from the L2 MP Remote UE. If the target L2 MP Relay UE is in RRC_IDLE or RRC_INACTIVE, the RRCReconfigurationComplete message at Step 7b is sent to the gNB after the target L2 MP Relay UE enters RRC_CONNECTED.

If the split SRB1 with duplication is configured at the L2 MP Remote UE, the target L2 MP Relay UE in RRC_IDLE or RRC_INACTIVE receiving RRCReconfigurationComplete message from the L2 MP Remote UE initiates an RRC connection establishment or an RRC connection resume for sending the RRCReconfigurationComplete message to the gNB at Step 7b.

Figure 16.21.3.1-3 describes the procedures for the direct path addition on top of the indirect path for the L2 MP Relay operation. This procedure is only applicable to the L2 MP Remote UE using SL indirect path.
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Figure 16.21.3.1-3: Procedure for direct path addition on top of indirect path
0.
The L2 MP Remote UE performs data transmission and reception by using indirect path via PC5 link.

1.
The L2 MP Remote UE perform measurements based on measurement configuration. When the measurement reporting is triggered, the L2 MP Remote UE reports at least the Uu signal strength of the serving cell and neighbour cells with the cell IDs (i.e., NCGI/NCI).

2.
The gNB decides to add the direct path for the L2 MP Remote UE. The cell serving the direct path and the cell serving the L2 MP Relay UE on the indirect path belong to the same gNB but can be same or different.


3.
The gNB sends the RRCReconfiguration message to the L2 MP Remote UE via the L2 MP Relay UE. The contents in the RRCReconfiguration message includes at least a target cell within direct path addition configuration.
4.
The gNB sends an RRCReconfiguration message to the L2 MP Relay UE to update the indirect path configuration, if necessary.
5.
The L2 MP Remote UE synchronizes to DL of the target cell serving the direct path and performs random access procedure towards the cell serving the direct path. The L2 MP Remote UE configures the target cell as PCell.

6a.
The L2 MP Remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the direct path addition procedure.
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 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 L2 MP Relay UE.

Figure 16.21.3.1-4 describes the procedures for the direct path change on top of the indirect path for the L2 MP Relay operation. This procedure is only applicable to the L2 MP Remote UE using SL indirect path.
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Figure 16.21.3.1-4: Procedure for direct path change under a single procedure

0.
The L2 MP Remote UE performs data transmission and reception by using both the direct path on the source PCell and the indirect path served by a L2 MP Relay UE.

1.
The L2 MP Remote UE and the L2 MP Relay UE perform measurements based on measurement configuration. The L2 MP Remote UE may report measurement results.

2.
The gNB decides to change the direct path of the L2 MP Remote UE from the PCell (i.e. source PCell) to a new cell (i.e. target PCell). The source/target PCell serving the old/new direct path and the cell serving the L2 MP Relay UE on the indirect path belong to the same gNB but can be same or different.


3.
The gNB sends the RRCReconfiguration message to the L2 MP Remote UE on the direct path and/or the indirect path for direct path change.
4.
The gNB sends an RRCReconfiguration message to the L2 MP Relay UE to update the indirect path configuration, if necessary.
5.
The L2 MP Remote UE detaches from the source PCell and synchronizes to DL of the target PCell serving the new direct path and performs random access procedure towards the target PCell serving the new direct path.

6a.
The L2 MP Remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the direct path change procedure.
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 L2 MP Relay UE.

7.
The L2 MP Remote UE performs data transmission and reception by using both the direct path on the target PCell and the indirect path served by a L2 MP Relay UE.

If the direct path addition/change is failed, the L2 U2N Remote UE always shall trigger RRCReestablishment.
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<End Changes>>>>>>>>>>>>>>>>>>>>>>>>>

�Change in the Figure:


Change step 1 to “Candidate MP relay UE reporting based on gNB configuration”.


�Change in the Figure:





Change step 1 to “Candidate MP relay UE reporting based on gNB configuration”.





Move step 3a after step 4 and update the numbering.


�Change in the Figure:


Move step 3 after step 4 and update the numbering.


�Change in the Figure:


Move step 3 after step 4 and update the numbering.
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