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1 Introduction
In sidelink relay multi-path discussion, the scenario 1 and scenario 2 were discussed in the past meetings. It seems that great effort was spent for the scenario 2 specific discussion. The interpretation to the WID indicates that the intention is trying to find the commonality between scenario 1 and scenario 2, and it is allowed that scenario 2 only uses a subset of solutions in scenario 1. Thus, the common feature for both scenarios should be more important for this SI. In this contribution, we intend to address some common issues for both scenarios. 
2 Discussion
2.1. Case support

According to the agreements in RAN2#119bis-e, the conclusion of the supported cases is summarized in the following table:

	Cases 
	Scenario 1
	Scenario 2

	A. Indirect path addition
	Support
	Support

	B. Direct path addition
	Support
	FFS

	C. Indirect path release 
	Support
	Support

	D. Direct path release 
	Support 
	FFS

	E. Direct path change
	Support (B+D in separate reconfig. FFS in single procedure)
	FFS

	F. Serving cell change of serving relay UE
	Not support
	Not support

	G. Indirect path change
	Support (FFS: A+C in single or separate procedure)
	FFS


The FFS for the supported cases in scenario 2 is mainly due to the argument that the indirect path can be configured only if the direct path is set up in scenario 2. In other words, it seems that the direct path plays critical role in scenario 2.  The difference between scenario 1 and scenario 2 is the implementation of UE-UE link. As a common understanding, the UE-UE link is out of 3GPP scope and can be regarded as implementation issue. In this sense, the establishment of direct path is not a necessary condition to the UE-UE link establishment. Thus, we see no reason to exclude case B/D/E/G from scenario 2 unless the necessity of direct path is justified for the UE-UE link establishment. 

Proposal 1-1: Same as scenario 1, the cases B/D/E/G can be supported in scenario 2 unless the necessity of direct path is justified for the UE-UE link establishment. 
The case E can be considered as the combination of B+D. If the single procedure is used, the direct path change can be speeded up. However, this does not forbid to realize it by separate procedures. Similar, for case G, both separate and single procedure can be supported. 
Proposal 1-2: both direct path change and indirect path change can be realized via either the single procedure or the separate procedure. 
2.2. Split bearer support
In last RAN2 meeting, the following agreements were reached:
Agreement:

For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.

For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths.

Proposal 8-1 (modified): PDCP DRB duplication is supported for the MP split bearer in Scenario 1 based on the existing framework.

Proposal 8-2 (modified): PDCP DRB duplication is supported for the MP split bearer in Scenario 2 based on the existing framework.

Also in RAN2#119e, the following agreements were reached:
Support direct bearer (bearer mapped to direct path on Uu), indirect bearer (bearer mapped to indirect path via relay UE), and MP split bearer (bearer mapped to both paths, based on the existing split bearer framework).

For DRB, MP split bearer can be supported for non-duplication case since it can help the offloading at the network side, and improve the throughput/reliability/latency at the UE side. 
For SRB, similar as DRB, MP split bearer can be supported for non-duplication case. This design is similar to DC case. If companies have concern on the MP split bearer for non-duplication case, the necessity of DC case may need be checked first. 

Proposal 2-1: MP split bearer without duplication is supported for SRB/DRB.
2.3. Path differentiation
Till now, the most controversial issue common for scenario 1&2 is the necessity of introducing the concept of primary path. The divergence mainly comes from the discussions on the CP related operations over the primary path. In our understanding, before we touch the term of “primary path”, the fundamental issue is whether we need differentiate the two paths in multi-path scenario for both CP and UP. 

Proposal 3-1: RAN2 is kindly asked to discuss the necessity of differentiating two paths for CP and UP transmission first regardless of “primary path”. 

· Justification of path differentiation

As agreed in RAN2#119e, the multi-path is beneficial for the enhanced throughput, reliability and offloading. Due to the diversity between direct path and indirect path, the performance of two paths can be different in terms of, e.g., throughput, latency, reliability. 
Observation: the diversity of two paths cause the different performance for packet transmission in terms of, e.g., throughput, latency, reliability. 

In general, with knowledge of performance, the gNB is capable to control the traffic load distribution between two paths. Specifically, the gNB can send the packets via the path with light traffic load. In this sense, from an UE perspective, the gNB may differentiate the two paths by distribute more traffic to one path, aiming at achieving the load balance between two paths. 

Observation: the differentiation of two paths can help the gNB balance the load.
On the other hand, the achievable performance of two paths, well-known to gNB, is invisible to UE. If the two paths are configured to the UE, it is possible that the UE selects the path with worse performance to transmit most (or) all of packets. In this sense, it is beneficial to differentiate two paths with the aim of helping path selection at the UE side (For example, the UE can mainly select one path for transmission, while another path is selected only if certain condition is satisfied, e.g., the UE has too many buffered packets). 
Observation: the differentiation of two paths can help the path selection at the UE side for UL packet transmission. 
If one path has better performance than another one, the gNB/UE can transmit more packets to the better path; thus, another path can be considered as the assistant path. This method can increase the throughput and reliability. Thus, such differentiation is beneficial for both CP and UP traffic. 

Observation: the differentiation of two paths is beneficial for both CP and UP traffic.  

Proposal 3-2: the CP&UP traffic be transmitted by differentiating two paths.  
· Term for two paths
The above discussions justify the benefit of differentiating two paths. The following-up question is the terminology used to name two paths. Apparently, we need a name to facilitate our discussion and the specification work. The intuitive term is “primary path” and “secondary path”. The reason of using “primary” is that such path will take over main traffic of the UE. In this sense, we think primary path is a suitable name. 

Proposal 3-3: RAN2 is kindly asked to use the term of “primary path” and “secondary path” to differentiate two paths. 
· Operation of primary path

1) Applicable scenario

In scenario 2, the direct path and indirect path may also have different performance. Thus, the intention of introducing primary path is also applicable for scenario 2. In this sense, the above operation for the primary path can be applied to scenario 2. 

Operation 1: the operation of primary path can be applicable for both scenario 1 and scenario 2. 
2) Primary path determination

Depending on the status of the UE, the primary path can be determined in two ways:
· primary path during RRC setup/re-establishment/resume

In this stage, only CP signaling needs transmission. In legacy, when performing the RRC setup/re-establishment/resume, the UE selects the serving path based on the signaling strength only to transmit CP signaling. Thus, such selected path can be considered as the initial primary path. 

Operation 2: during RRC setup/reestablishment/resume procedure, the path selected by UE is by default regarded as initial primary path.

· Primary path after RRC setup/re-establishment/resume

After RRC setup/re-establishment/resume, the gNB may configure two paths to the remote UE. Since the gNB is the best entity to know the path status, it can select the path with better performance as the primary path. Thus, the primary path can be indicated by gNB. Moreover, with the variation of the path status, the gNB can change the primary path via signaling. 

Operation 3: after RRC setup/re-establishment/resume, the gNB can change the primary path via signaling.

        In RAN2#119e, the following agreement were reached:
        Support direct bearer (bearer mapped to direct path on Uu), indirect bearer (bearer mapped to indirect path via relay UE), and MP split bearer (bearer mapped to both paths, based on the existing split bearer framework).

        Thus, two paths may be configured to some bearers only. In this sense, the concept of primary path is applicable to the bearers configured with two paths, i.e., primary path is bearer-specific. 
        Operation 4: the primary path is configured per bearer.
3) RB transmission
The primary path can be considered as the default path for the packet transmission since it has better performance. If the primary path alone cannot guarantee the performance, e.g., throughput, reliability, latency, the gNB can trigger the secondary path. The triggering of the secondary path has the following options:
· Option 1: triggering signaling from gNB. In this option, the UE determines which path is used after enabling usage of the secondary path. 
· Option 2: triggering condition, e.g., the gNB can configure the data volume threshold to trigger the secondary path. 

Operation 5: the primary path is by default used as data transmission, and the secondary path is triggered based on gNB’s configuration (details need further discussion). 
Proposal 3-4: RAN2 is kindly asked to agree the following operations if the concept of primary path is agreeable:

· Operation 1: the operation of primary path can be applicable for both scenario 1 and scenario 2. 
· Operation 2: during RRC setup/reestablishment/resume procedure, the path selected by UE is by default regarded as initial primary path.
· Operation 3: after RRC setup/re-establishment/resume, the gNB can change the primary path via signaling.
· Operation 4: the primary path is configured per bearer.
· Operation 5: the primary path is by default used as data transmission, and the secondary path is triggered based on gNB’s configuration (details need further discussion). 
 2.4. Failure handling
In last RAN2 meeting, the following agreement were reached for RLM

Proposal 12
[21/21] (modified) When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2. For PC5 interface in Scenario-1, it performs sidelink RLF detection based on Rel-16 V2X specification [20/21]. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope.

FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2.

In scenario 2, the failure detection in UE-UL link in scenario2 is out of 3GPP scope; however, gNB should be aware of the failure occurred at the UE-UE link. In this sense,  regardless of the scenario, the handling after the occurrence of failure should be the same. The failure at both paths shall trigger the RRC reestablishment procedure of the UE. However, if the failure is detected at one path, the triggering of RRC reestablishment needs further discussion, and the following options can be considered:

· Option 1:  Depends on split SRB configuration

In this option, if the split SRB is configured, the UE can use another path to report the failure information so that the RRC reestablishment is unnecessary. However, if the failed path is the only path for RRC transmission, the RRC reestablishment procedure should be triggered. 

· Option 2: Depending on network configuration
In this option, gNB will indicate the triggering condition of RRC reestablishment, e.g., failure at direct path, failure at indirect path. The intention is that gNB knows the importance of the two paths. If the important path has a problem, the benefit of multi-path may be lost so that a reestablishment procedure can be triggered. 
Please note that, the above two options are independent to the concept of primary path. 

Proposal 4-1: the RRC Reestablishment should be triggered if both paths are failed. 

Proposal 4-2: if the failure is detected at one path, the triggering of RRC reestablishment procedure can be discussed based on the following two options:

· Option 1: depending on split SRB configuration, i.e., the RRC reestablishment is triggered when the remaining path is configured for SRB1

· Option 2: depending on gNB configuration, i.e., the RRC reestablishment is triggered when the path(s) indicated by gNB fails. 

2.5. Location of PCell
In previous discussion, some companies propose that the PCell is the cell serving the direct path. However, this may not be the case for multi-path scenario since the UE may establish the connection to the gNB via indirect path first. In legacy, the PCell is the cell where the UE performs the RRC Setup/Resume/Reestablishment procedure. If gNB decides to change the PCell, the handover procedure/path switch should be triggered. In SL relay, we can reuse the same mechanism.
Proposal 5-1: the PCell is the cell where the UE performs the RRC Setup/Resume/Reestablishment procedure or the one indicated by handover command/path switch command. 
2.6. System information transfer
The system information is critical information for all remote UEs. Thus, it is better to ensure its reliability. However, because of DL only, gNB can fully control its transmission based on the evaluation on each path. Thus, it can be gNB’s implementation to determine the path for the system information.  
Proposal 6-1: it is gNB’s implementation to determine the path used for system information transmission.  
2.7. PDCP duplication support
To support the duplication, the primary RLC entity is configured. In multi-path, such concept can be reused as well. Normally, the primary RLC entity is the one with better performance of Uu link. Similarly, the primary RLC entity can be configured as the one serving the path with better performance, i.e., either direct path or indirect path.

Proposal 7-1: the primary RLC entity can be configured as the one serving either direct path or indirect path. 

The intention of primary RLC entity selection is the same as the primary path (if defined). Thus, the primary RLC entity can be the one serving primary path. 

Proposal 7-2: the primary RLC entity can be the one serving the primary path (if defined). 

Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
· Case support
Proposal 1-1: Same as scenario 1, the cases B/D/E/G can be supported in scenario 2 unless the necessity of direct path is justified for the UE-UE link establishment. 

Proposal 1-2: both direct path change and indirect path change can be realized via either the single procedure or the separate procedure. 
· Split bearer support
Proposal 2-1: MP split bearer without duplication is supported for SRB/DRB.
· Path differentiation
Proposal 3-1: RAN2 is kindly asked to discuss the necessity of differentiating two paths for CP and UP transmission first regardless of “primary path”. 

Proposal 3-2: the CP&UP traffic be transmitted by differentiating two paths.
Proposal 3-3: RAN2 is kindly asked to use the term of “primary path” and “secondary path” to differentiate two paths.
Proposal 3-4: RAN2 is kindly asked to agree the following operations if the concept of primary path is agreeable:

· Operation 1: the operation of primary path can be applicable for both scenario 1 and scenario 2. 
· Operation 2: during RRC setup/reestablishment/resume procedure, the path selected by UE is by default regarded as initial primary path.
· Operation 3: after RRC setup/re-establishment/resume, the gNB can change the primary path via signaling.
· Operation 4: the primary path is configured per bearer.
· Operation 5: the primary path is by default used as data transmission, and the secondary path is triggered based on gNB’s configuration (details need further discussion).
· Failure handling

Proposal 4-1: the RRC Reestablishment should be triggered if both paths are failed. 
Proposal 4-2: if the failure is detected at one path, the triggering of RRC reestablishment procedure can be discussed based on the following two options:

· Option 1: depending on split SRB configuration, i.e., the RRC reestablishment is triggered when the remaining path is configured for SRB1
· Option 2: depending on gNB configuration, i.e., the RRC reestablishment is triggered when the path(s) indicated by gNB fails.
· Location of Pcell
Proposal 5-1: the PCell is the cell where the UE performs the RRC Setup/Resume/Reestablishment procedure or the one indicated by handover command. 
· System information transfer

Proposal 6-1: it is gNB’s implementation to determine the path used for system information transmission.
· PDCP duplication support

Proposal 7-1: the primary RLC entity can be configured as the one serving either direct path or indirect path. 

Proposal 7-2: the primary RLC entity can be the one serving the primary path (if defined).
