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1 Introduction
In last RAN2 meeting, several agreements are reached. However, according to the summary in R2-2301925, multiple remaining proposals are not discussed. In this contribution, we will share our view for the remaining issues. 
2 Discussion

2.1. Bearer configuration
· SRB1/SRB2 configuration
	Scenario 1
Proposal 1.7A: [HP] The network is allowed to configure SRB1 and SRB2 on same path or different paths.
Proposal 1.7B: [HP] The bearer type (i.e. direct bearer, indirect bearer, or multi-path bearer) of SRB1 and SRB2 can be independently configured by the network. 


In scenario 1, the gNB can configure the transmission path of SRB1/SRB2 based on the status of each path (e.g., load, latency, etc). Thus, the above two proposals are agreeable. 
Proposal 1: RAN2 is kindly asked to agree:
· Proposal 1.7A: [HP] The network is allowed to configure SRB1 and SRB2 on same path or different paths.

· Proposal 1.7B: [HP] The bearer type (i.e. direct bearer, indirect bearer, or multi-path bearer) of SRB1 and SRB2 can be independently configured by the network.
	Scenario 2

Proposal 2.4A: [HP] non-split SRB1 and 2 over indirect path is not supported in Scenario 2.
Proposal 2.4B: [HP] split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.


For scenario 2, the PCell is located at the direct path only. It is nature to configure SRB1/2 in direct path. 
Proposal 2: RAN2 is kindly asked to agree:
· Proposal 2.4A: [HP] non-split SRB1 and 2 over indirect path is not supported in Scenario 2.

· Proposal 2.4B: [HP] split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.
· Primary path/RLC entity
	Scenario 1
Proposal 1.8A: [HP] The concept of the existing primary path and primary RLC entity is adopted for each MP split bearer configuration.
Proposal 1.8B: [HP] PDCP control PDU only transmits on the primary RLC entity same as legacy.


In case that the split bearer is configured, the concept of primary path can be used to determine which path is primarily used for the data transmission. This can balance the load between two paths. Moreover, the primary path can be configured to either direct path or indirect path. 
Proposal 3: RAN2 is kindly asked to agree:

· Proposal 1.8A: [HP] The concept of the existing primary path and primary RLC entity is adopted for each MP split bearer configuration.

· Proposal 1.8B: [HP] PDCP control PDU only transmits on the primary RLC entity same as legacy.
· gNB can configure the primary path to either direct path or indirect path. 

· UL data volume

	Proposal 1.8E: [MP] The existing data volume threshold (i.e. ul-DataSplitThreshold) can be reused for MP split bearer.


For split DRB, the legacy scheme allows to define a data volume threshold to activate the use of another path. This operation can balance the load between two paths. For multi-path case, the similar concept can be introduced, i.e., when data volume is small, one path is used, while the data volume is large, another path can be used.  Moreover, the existing ul-DataSplitThreshold can be reused 

Proposal 4: RAN2 is kindly asked to agree:

· Proposal 1.8E: [MP] The existing data volume threshold (i.e. ul-DataSplitThreshold) can be reused for MP split bearer.
2.2. PDCP duplication

	Proposal 1.8C: [MP] Dynamic duplication (de)activation of a DRB is supported based on MAC CE on the direct path for MP split bearer with duplication. FFS whether dynamic duplication (de)activation is supported for a SRB. FFS how many legs do support in duplication for a MP split bearer. FFS whether to reuse the existing Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE. FFS whether to support (de)activation on indirect path. 
Proposal 1.8D: [MP] When configuring duplication for a MP split bearer, RRC can set the state of PDCP duplication (either activated or deactivated) at the time of (re-)configuration.


MAC CE, FFS whether to reuse the existing Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE: To support the PDCP duplication (de)activation, MAC CE can be used. It is natural to use the MAC CE over the direct path. If MAC CE over indirect path is used, it will result in more impact, e.g., PC5 link to convey the MAC CE. Moreover, the existing Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE can be reused. 
FFS whether dynamic duplication (de)activation is supported for a SRB: in legacy, the PDCP duplication is always activated for SRB. The same principle can be applied in multi-path

FFS how many legs do support in duplication for a MP split bearer: in direct path, CA is supported as well. Thus, multiple legs can be configured at the direct path. However, the indirect path can be configured with one path only since CA is not supported. 
Initial status for duplication: in legacy, the initial status of PDCP duplication (de)activation is configured to the UE. This can be applied to multiple path case as well. 
Proposal 5: RAN2 is kindly asked to agree:
· Proposal 1.8C: [MP] Dynamic duplication (de)activation of a DRB is supported based on MAC CE on the direct path for MP split bearer with duplication

· Dynamic duplication (de)activation is supported for a SRB

· 4 legs can be supported for duplication 
· the existing Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE can be reused

· Proposal 1.8D: [MP] When configuring duplication for a MP split bearer, RRC can set the state of PDCP duplication (either activated or deactivated) at the time of (re-)configuration.
2.3. Path management
FFS whether to support (de)activation on indirect path: after configuring two paths to the UE, both paths are unnecessarily used all the time. For example, if the traffic load is small, the UE can use one path only. This operation can save the UE energy. To adapt to the traffic load variation, the MAC CE can be used to activate/deactivate the path. Since the PCell is only located at the direct path, the MAC CE over the direct path can be used to dynamically activate/deactivate indirect path. Moreover, when initially configuring the two paths, the gNB can indicate the initial status to the UE. 
Proposal 6: RAN2 is kindly asked to agree

· the MAC CE of direct path can be used to dynamically activate/deactivate indirect path.
· when initially configuring the two paths, the gNB can configure the initial activation/deactivation status of indirect path to the UE

2.4. IDLE/Inactive relay UE

Agreements:

For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.

FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.

	Proposal x: Upon RRCReconfiguration message for indirect path addition from direct path, the remote UE sends the RRCReconfigurationComplete message to gNB via the added indirect path for both scenario 1 and 2, when split SRB1 is configured.


With the above agreement, the above proposal is a natural one. 

Proposal 7: RAN2 is kindly asked to agree:
· Upon RRCReconfiguration message for indirect path addition from direct path, the remote UE sends the RRCReconfigurationComplete message to gNB via the added indirect path for both scenario 1 and 2, when split SRB1 is configured.
2.5. Scenario 2 specific handling
· Awareness of the type of UE-UE link
The different realizations of UE-UE link in scenario 1&2 result in different configurations or behaviors at the gNB side:

· UE-UE link configuration: in scenario 1, the PC5 RLC channels to the remote UE should be configured in order to convey the DRB/SRB traffic, while this is not needed for scenario 2.  

· Mapping configuration at Uu link: the Uu RLC channel is used to convey the relaying traffic in both cases. In scenario 2, DRB/SRBs of remote UE should be 1:1 mapped to Uu RLC channel (such 1:1 mapping results in the feasibility of the absence of SRAP), which is not applicable for scenario 1.  

· gNB behavior on SRAP header processing: in legacy, the relaying traffic is conveyed via Uu RLC channel so that gNB needs add/remove SRAP header for the traffic over each Uu RLC channel. For scenario 2, the presence of SRAP is not allowed. Thus, gNB (or gNB-DU in case of CU-DU split) has different operation towards the packets over Uu RLC channel for two scenarios, i.e., the gNB (or gNB-DU) needn’t add/remove SRAP header for the packets over Uu RLC channel. 

        It can be observed that UE-UE link configuration differentiation requires the awareness of UE-UE link type at the gNB side. 

Proposal 8: the gNB should be aware of the UE-UE link type (3GPP vs. non-3GPP).

· ID for relay UE
	Proposal 2.1B: [HP] The remote UE reports relay UEs ID to gNB for indirect path addition, when both UEs are in RRC_CONNECTED. FFS which UE ID is used as relay UEs ID. FFS for relay UEs serving cell information.


In legacy, the sidelink L2 ID is used to identify the relay UE. However, the technology of UE-UE link in scenario 2 is unknown, so that which ID can be used to identify is unclear. However, the ID should have uniqueness. Moreover, such ID should be applicable for the relay UE in both RRC_CONNECTED and RRC_IDLE/INACTIVE. The following options can be considered for the relay UE ID:

· Option 1: legacy sidelink L2 ID. The gNB cannot be aware of the UE-UE link type via this option.  

· Option 2: C-RNTI + PCell ID. This requires that the relay UE should be in RRC_CONNECTED. While for the relay UE in RRC_IDLE/INACTIVE, another ID is needed. 
· Option 3: a new ID. In order to apply the relay UE in RRC_IDLE/INACTIVE, this ID can be allocated over the UE-UE link by implementation. However, the uniqueness cannot be ensured. Alternatively, this ID can be allocated by the gNB, and then the remote UE informs to relay UE via UE-UE link. Finally, the relay UE can report such ID to the gNB. 
Comparing the above three options, option 3 is more suitable for an unknown UE-UE link.
Proposal 9: RAN2 is kindly asked to agree:

· The remote UE reports a new defined relay UE ID to gNB for indirect path addition, and such new ID is allocated by the gNB.  
· Relationship between relay UE and remote UE
	Proposal 2.1C: [HP] RAN2 is requested to discuss whether to support more than one relationship between relay UE and remote UE. 
Proposal 2.3: [HP] RAN2 is requested to discuss whether to support indirect path change in Scenario 2


During SI, RAN2 agrees that each relay UE can be connected with one remote UE only. One possible case is that the relay UE and remote UE has the fixed connection. However, we are wondering if this is the only case. In some cases, the remote UE may detect multiple candidate relay UEs. This can extend the applicable scenarios for Scenario 2.  In this sense, the indirect path change can be also supported for scenario 2. 
Proposal 10: RAN2 is kindly asked to agree 

· the remote UE can detect multiple candidate relay UEs via UE-UE ideal link
· the indirect path change is supported for scenario 2. 
· UE-UE link failure
	Proposal 2.6B: [HP] If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path, based on what RAN2 will agree for Scenario 1 assuming that the corresponding procedure is agreed for Scenario 1.


For scenario 2, the failure detection at the UE-UE link is out of scope of 3GPP. However, the failure still exists over UE-UE link so that the remote UE should report such failure to the gNB via direct path.  

Proposal 11: RAN2 is kindly asked to agree

· Proposal 2.6B: [HP] If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path, based on what RAN2 will agree for Scenario 1 assuming that the corresponding procedure is agreed for Scenario 1.
· Capability of relay UE/remote UE/gNB
The above discussions indicate that the scenario 2 can cause some different design compared to scenario 1. Thus, the resultant issue is whether gNB/relay UE/remote UE has a capability limitation on the supported scenario. If this is possible, the knowledge on the capability information of gNB/relay UE/remote UE would be important when starting the indirect path setup. 

Proposal 12: RAN2 is kindly asked to discuss the knowledge on the capability of gNB/relay UE/remote UE (e.g., support 3GPP UE-UE link only, support non-3GPP UE-UE link only, or both).  
2.6. Procedures for different cases 

-Indirect path addition

Fig.1 shows the procedure. Depending on whether split SRB1 is configured or not, the procedure can be different. The whole procedure contains the following steps:
· Step 1: Remote UE provide the measurement results to gNB

· Step 2:  gNB decides to add indirect path based on the measurement results

· Step 3: gNB sends the RRC reconfiguration message to the remote UE, which may contain the information of indirect path, e.g., relay UE ID, and split SRB1 configuration. 
· Step 4: The remote UE establishes the PC5 connection with the relay UE

In case of configuring split SRB1 in step 3, the following steps are carried out:
· Step 5: the remote UE sends the RRC Reconfiguration Complete message to the relay UE

· Step 6: if the relay UE is in IDLE or INACTIVE status, it will start the RRC Connection Setup/Resume procedure. 

· Step 7: after entering the RRC_CONNECTED, the relay UE forward the RRC Reconfiguration Complete message to the gNB. 

In case of not configuring split SRB1 in step 3, the following steps are carried out:

· Step 5: the remote UE sends the RRC Reconfiguration Complete message to gNB via direct path. 
· Step 6: the remote UE sends PC5 triggering message to the relay UE

· Step 7: if the relay UE is in IDLE or INACTIVE status, it will start the RRC Connection Setup/Resume procedure. 
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Fig. 1 Indirect path addition
- Direct path addition 

Agreements:

As a baseline, direct path addition for multi-path is a path switch procedure in which the target configuration contains both paths.

Upon direct path addition for multi-path, one of the serving cells of the added direct path is configured as PCell for the remote UE.

According to the above agreements, the direct path addition procedure is shown in Fig. 2, which contains the following steps:
· Step 1: Remote UE provide the measurement results to gNB

· Step 2:  gNB decides to add direct path based on the measurement results

· Step 3: gNB sends the RRC reconfiguration message to the remote UE, which may contain the information of direct path, e.g., PCell ID, together with path switch configuration including the relay UE ID. 

· Step 4: gNB may perform the RRC reconfiguration towards relay UE
· Step 5: the remote UE accesses the gNB via direct path
· Step 6: the remote UE sends the RRC Reconfiguration Complete message to gNB
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Fig. 2 Direct path addition
- Indirect path release 

Fig. 3 shows the procedure of indirect path release, which contains the following steps:

· Step 1:  gNB decides to release  indirect path

· Step 2: gNB sends the RRC reconfiguration message to the remote UE, which contains the indication of release indirect path. 

· Step 3: gNB performs the RRC reconfiguration procedure towards relay UE to release the configuration of the indirect path with the remote UE
· Step 4: the remote UE sends the RRC Reconfiguration Complete message to gNB
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Fig.3 Indirect path release
- Direct path release

Fig. 4 shows the procedure of indirect path release, which contains the following steps:

· Step 1:  gNB decides to release direct path

· Step 2: gNB sends the RRC reconfiguration message to the remote UE, which contains the indication of release direct path. 

· Step 3: gNB performs the RRC reconfiguration procedure towards relay UE to reconfigure the indirect path.
· Step 4: the remote UE sends the RRC Reconfiguration Complete message to gNB via relay UE. 
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Fig. 4 direct path release
- Direct path change
Agreement:

Change of direct path while keeping the indirect path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.

According to the above agreement, the release-and-add procedure can be used, as show in Fig. 5:
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Fig. 5 Direct path change

· Step 1: Remote UE provide the measurement results to gNB

· Step 2:  gNB decides to change direct path based on the measurement results

· Step 3: gNB sends the RRC reconfiguration message to the remote UE, which may contain the information of direct path, e.g., PCell ID, which implicitly indicates to release the source PCell. 
· Step 4: The gNB may performs RRC Reconfiguration procedure towards the relay UE to reconfigure the indirect path. 

· Step 5: the remote UE accesses the new PCell via RACH procedure.
· Step 6: the remote UE send the RRC Reconfiguration Complete message to gNB via the direct path. 
- Indirect path change 
Agreement:

Change of indirect path while keeping the direct path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.
According to the above agreement, the release-and-add procedure can be used, as show in Fig. 6: 
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Fig. 6 Indirect path change
· Step 1: Remote UE provide the measurement results to gNB

· Step 2:  gNB decides to change indirect path based on the measurement results

· Step 3: gNB sends the RRC reconfiguration message to the remote UE, which may contain the information of new indirect path, e.g., relay UE ID, and split SRB1 configuration. 

· Step 4: The remote UE establishes the PC5 connection with the target relay UE

In case of configuring split SRB1 in step 3, the following steps are carried out:

· Step 5: the remote UE sends the RRC Reconfiguration Complete message to the target relay UE

· Step 6: if the target relay UE is in IDLE or INACTIVE status, it will start the RRC Connection Setup/Resume procedure. 

· Step 7: after entering the RRC_CONNECTED, the target relay UE forward the RRC Reconfiguration Complete message to the gNB. 

In case of not configuring split SRB1 in step 3, the following steps are carried out:

· Step 5: the remote UE sends the RRC Reconfiguration Complete message to gNB via direct path. 

· Step 6: the remote UE sends PC5 triggering message to the target relay UE

· Step 7: if the target relay UE is in IDLE or INACTIVE status, it will start the RRC Connection Setup/Resume procedure. 
Proposal 13: RAN2 is kindly asked to discuss the baseline procedures of multipath based on Fig. 1~6. 
2.7. Others

- T316-like timer

	Proposal 1.9D: [MP] RAN2 is requested to discuss whether T316(-like) timer is necessary.


In legacy, T316 is defined to control the recovery when MCG failure occurs. For multi-path case, the similar operation can be applied as well to speed up the direct path recovery. 

Proposal 14: RAN2 is kindly asked to agree:

· T316-like timer is introduced for direct path failure recovery
Conclusion

In this contribution, the remaining issues from the last RAN2 meeting are addressed, and the following proposals are given:
Proposal 1: RAN2 is kindly asked to agree:

· Proposal 1.7A: [HP] The network is allowed to configure SRB1 and SRB2 on same path or different paths.

· Proposal 1.7B: [HP] The bearer type (i.e. direct bearer, indirect bearer, or multi-path bearer) of SRB1 and SRB2 can be independently configured by the network.
Proposal 2: RAN2 is kindly asked to agree:
· Proposal 2.4A: [HP] non-split SRB1 and 2 over indirect path is not supported in Scenario 2.

· Proposal 2.4B: [HP] split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.
Proposal 3: RAN2 is kindly asked to agree:

· Proposal 1.8A: [HP] The concept of the existing primary path and primary RLC entity is adopted for each MP split bearer configuration.

· Proposal 1.8B: [HP] PDCP control PDU only transmits on the primary RLC entity same as legacy.
· gNB can configure the primary path to either direct path or indirect path.
Proposal 4: RAN2 is kindly asked to agree:

· Proposal 1.8E: [MP] The existing data volume threshold (i.e. ul-DataSplitThreshold) can be reused for MP split bearer.
Proposal 5: RAN2 is kindly asked to agree:
· Proposal 1.8C: [MP] Dynamic duplication (de)activation of a DRB is supported based on MAC CE on the direct path for MP split bearer with duplication

· Dynamic duplication (de)activation is supported for a SRB

· 4 legs can be supported for duplication 

· the existing Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE can be reused

· Proposal 1.8D: [MP] When configuring duplication for a MP split bearer, RRC can set the state of PDCP duplication (either activated or deactivated) at the time of (re-)configuration.
Proposal 6: RAN2 is kindly asked to agree

· the MAC CE of direct path can be used to dynamically activate/deactivate indirect path.
· when initially configuring the two paths, the gNB can configure the initial activation/deactivation status of indirect path to the UE

Proposal 7: RAN2 is kindly asked to agree:
· Upon RRCReconfiguration message for indirect path addition from direct path, the remote UE sends the RRCReconfigurationComplete message to gNB via the added indirect path for both scenario 1 and 2, when split SRB1 is configured.
Proposal 8: the gNB should be aware of the UE-UE link type (3GPP vs. non-3GPP).

Proposal 9: RAN2 is kindly asked to agree:

· The remote UE reports a new defined relay UE ID to gNB for indirect path addition, and such new ID is allocated by the gNB.  
Proposal 10: RAN2 is kindly asked to agree 

· the remote UE can detect multiple candidate relay UEs via UE-UE ideal link
· the indirect path change is supported for scenario 2. 
Proposal 11: RAN2 is kindly asked to agree

· Proposal 2.6B: [HP] If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path, based on what RAN2 will agree for Scenario 1 assuming that the corresponding procedure is agreed for Scenario 1.
Proposal 12: RAN2 is kindly asked to discuss the knowledge on the capability of gNB/relay UE/remote UE (e.g., support 3GPP UE-UE link only, support non-3GPP UE-UE link only, or both).  
Proposal 13: RAN2 is kindly asked to discuss the baseline procedures of multipath based on Fig. 1~6. 
Proposal 14: RAN2 is kindly asked to agree:

· T316-like timer is introduced for direct path failure recovery
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