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In this contribution, we will discuss the remaining issues for the two scenarios of multi-path support, including RRC_IDLE/INACTIVE relay UE triggering, RRC resume procedures, RLF reporting, bearer configuration, flow control, etc.
2 Discussion
2.1 CP procedures for scenario 1
2.1.1 IDLE/INACTIVE relay UE triggering
In last meeting, regarding how to bring IDLE/INACTIVE Relay UEs into CONNECTED state, there are two strong views. One is to reuse the Rel-17 method, because it has been already supported by L2 U2N relay, and can work without any extra standard or UE implementation effort. But companies think it requires NW to configure split SRB with duplication which can be considered as a NW restriction. The other view is to introduce new solution using PC5-RRC message. Then as a compromise, the following agreement was achieved to allow NW to use Rel-17 method when split SRB is configured with duplication, and the PC5-RRC based method can be used when there is no SRB1 SL-RLC bearer configured in indirect link. 
	RAN2 #121 agreements:
UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.
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.


However, according to previous discussions, companies seems not totally aligned with how SRB1 can be configured in indirect path. For instance, the SRB1 configuration can have four possible cases as shown in Table 1. Whether SRB1 configured only on indirect path is supported or not and the detailed split SRB1 mechanism will be discussed in section 2.1.4. Here, we discuss the IDLE/INACTIVE relay UE triggering methods for all possible SRB1 configuration cases and show when the PC5-RRC trigger should be used in Table 1.
Table 1. Method of RRC_IDLE/INACTVIE relay UE triggered into RRC CONNECTED state based on SRB1 configuration
	SRB1 configuration
	IDLE/INACTIVE relay UE triggering method

	Case 1: SRB1 only on direct path
	PC5-RRC based method should be used

	Case 2: SRB1 only on indirect path if supported
	Legacy Rel-17 method should be used.

	Case 3: Split SRB1 with PDCP duplication 
	Legacy Rel-17 method should be used.

	Case 4: Split SRB1 without PDCP duplication
	If primary path is configured in direct link, PC5-RRC based method should be used.
If primary path can be configured in indirect link, legacy Rel-17 method should be used.


Proposal 1: To clarify which one between the legacy Rel-17 method and PC5-RRC based method should be used to bring IDLE/INACTIVE Relay UE to CONNECTED state, in the following cases of SRB1 configuration:
· Case 1: if SRB1 is only configured on direct path, PC5-RRC based method should be used
· Case 2: if SRB1 is only configured on indirect path if supported,	Legacy Rel-17 method should be used.
· Case 3: if Split SRB1 is configured with PDCP duplication, Legacy Rel-17 method should be used.
· Case 4: if Split SRB1 is configured without PDCP duplication  
· If primary path is configured in direct link, PC5-RRC based method should be used.
· If primary path can be configured in indirect link, legacy Rel-17 method should be used.
Based on proposal 1, we need to further specify the PC5-RRC triggering message or any better peer to peer triggering options from remote to relay UE. We can consider the following options.
Option 1: RRCReconfigurationSidelink message containing PC5 Relay RLC channel configuration.
After PC5 connection establishment with the target relay UE indicated in the MP configuration, the remote UE sends the RRCReconfigurationSidelink message to relay UE to configure the RX configuration at the relay UE side. Relay UE should enter RRC_CONNECTED state upon receiving the RRCReconfigurationSidelink message if it is in RRC_IDLE/INACTVIE state. However, the problem is the RRCReconfigurationSidelink message from remote UE to relay UE does not always exists. If there is only downlink data, gNB may not configure the sidelink TX configuration for the remote UE. Therefore, this method should be excluded.
Option 2: A new PC5-RRC message from remote UE to relay UE.
For this option, RAN2 needs to define a new PC5-RRC message. Remote UE sends the PC5-RRC message to indicate relay UE after establishing the PC5 connection with the target relay UE.
Option 3: Discovery/PC5-S message with specific SRC or L2 ID. 
In this option, specific SRC or L2 ID would be defined for MP service. Then the DCR can be the peer to peer triggering message, i.e., remote UE sends the DCR containing L2 ID or RSC specific to MP service to target relay UE to establish the PC5 connection used for multi-path.  Relay UE enters RRC_CONNECTED state upon receiving the DCR message, which is an earlier time point comparing with option 1 and option 2. 
We understand that option 3 is not excluded as it was agreed in RAN2 #120 that discovery/PC5-S-based solution can be further discussed if initiated from SA2. Now we raise this solution in RAN2 again is because this solution can also support the UE capability differentiation issue which is to be discussed next.
Proposal 2: For the PC5-RRC based solution, a new PC5-RRC message from relay UE to remote UE can be considered. RAN2 is requested to also consider using Discovery/PC5-S message with specific SRC or L2 ID as the Rel-18 new solution.
2.1.2 Multi-path supporting of relay UE
In Rel-17, an IDLE/INACTIVE L2 U2N Relay UE may actively broadcast discovery message for relay (re)selection or measurement reporting by nearby Remote UEs. For instance, before D2I path switch, the network may configure Remote UE to perform measurement reporting, and determine which Relay UE can be configured as target Relay UE. When one candidate Relay UE is in RRC_IDLE/INACTIVE state, the network only can have the information in the measurement results (i.e. L2 ID, Relay UE’s serving cell info) which is derived from Relay UE’s discovery message and reported by Remote UE. 
In Rel-18, before indirect path addition, the network also needs to know the Relay UE’s information, and it can only from Remote UE’s reporting if the Relay UE is in RRC_IDLE/INACTIVE. However, since new solution is to be supported for bringing IDLE/INACTIVE Relay UE to RRC_CONNECTED state, the Remote UE/NW cannot know whether the discovery message being measured and reported is from a legacy L2 U2N Relay UE (not supporting Rel-18 method) or the new Relay UEs, which means the network cannot know if the new method can be used or not. Then the most straightforward solution is to extend the measurement results to indicate whether the Relay UE can support Rel-18 new solution, and this information is delivered by Relay UE’s discovery message. An alternative method is that the Remote UE can get the capability information from relay UE after unicast establishment procedure, e.g., indication in the PC5-RRC. However, this method will delay the measurement reporting and also result in unnecessary unicast establishment.
Proposal 3: A Rel-18 relay UE can indicate whether it supports the Rel-18 new solution of bringing IDLE/INACTIVE relay UE to CONNECTED state in discovery message, and a Rel-18 remote UE indicates the candidate relay UE supporting the Rel-18 new method in measurement results. RAN2 sends LS to SA2 for this requirement.
If a discovery message indicates the relay UE supports Rel-18 new solution, this means the discovery is specific for Rel-18 MP and the corresponding source L2 ID can indicate MP service. Based on proposal 3, the remote UE will use the relay UE’s source L2 ID in discovery message as the destination L2 ID for DCR message during the PC5 connection establishment with the relay UE. Upon receiving the DCR message, relay UE can enter RRC_CONNECTED based on the destination L2 ID within if it is in RRC IDLE/INACTIVE state. Therefore, we can re-consider the discovery/PC5-S-based approach for RRC_IDLE/INACTIVE relay UE triggering, because this new trigger of discovery message is already there without any RAN2 effort. 
Proposal 4: If a discovery message from a relay UE indicates the relay UE supports Rel-18 new solution, upon receiving a DCR message that the used destination L2 ID equals to the relay UE’s source L2 ID used for the discovery message, the RRC_IDLE/INACTIVE relay UE enters RRC_CONNECTED state. 
For the detailed measurement configuration and reporting, one option is based on the gNB capability or request, remote UE can report the relay UE supporting Rel-18 new solution to the gNB for multi-path related configuration. The gNB can indicate its capability in SIB or include the request in dedicated RRC message to the remote UE, then remote UE will report the corresponding relay UE(s). Specifically, gNB can indicate the remote UE to report candidate relay UEs supporting Rel-18 new solution by measurement triggering event or measurement object specific to multi-path or other explicit indication. As another option, gNB does not indicate the required relay UE type, and remote UE reports all the discovered candidate relay UE to the gNB with a capability indication. The gNB can select proper relay UE to configure multi-path for the remote UE based on the measurement report when necessary.
Proposal 5: There are two options to be considered for Rel-18 measurement configuration and reporting for MP support:
· Option 1: Remote UE reports the candidate relay UE(s) of the type requested by the gNB, e.g. only the UEs supporting Rel-18 new solution
· Option 2: Remote UE reports the discovered relay UE(s) with an capability indication (i.e. support Rel-18 new solution or not)
Then for the FFS left from last RAN2 meeting on whether Rel-17 Relay UE can be configured in MP, we observe there is no other different behaviour between Rel-17 Relay UE and Rel-18 MP relay UE except the new solution to be introduced for bringing IDLE/INACTIVE relay UE to CONNECTED state. Therefore we propose to confirm that Rel-17 relay can be assumed to be used in Rel-18 MP operations unless some essential new behaviour are identified and specified.
Proposal 6: RAN2 assumes that Rel-17 L2 U2N Relay can be used in Rel-18 MP operation unless any essential new behaviour for MP operation compared with Rel-17 L2 U2N relay operation is identified.
2.1.3 RRC resume procedure
In RAN2 #120, it was agreed the remote UE cannot resume directly into multi-path by restoring the old configuration. However, it is possible for the gNB to configure multi-path in the RRCResume message. In Rel-17, the gNB can provide the indirect path configuration in RRCResume message, meanwhile in CA/DC RRCResume message can include SCell and/or SCG configuration to support fast resume. There is no difficulty to support MP addition via RRCResume message from signalling point of view, and it could be left to NW implementation how to configure it without measurement results. For instance, gNB can select a connected relay UE by using some prior information. 
Proposal 7: In scenario 1, the gNB can configure multi-path for the remote UE in RRCResume message during the RRC resume procedure.
2.1.4 SRB1/SRB2 configuration
For SRB1/SRB2 configuration, whether non-split SRB configured only on indirect path is supported or not is still under discussion. In MR-DC, even if only SCG bearers are configured for a UE, for SRB1 and SRB2 the logical channels are always configured at least in the MCG, and this is because MCG should have the complete control plane. Similar situation exists in MP relaying with the WA PCell is always on direct path. If supporting the SRB1 configured only on indirect path, we will have to handle a new link failure case that the indirect path failure happens while Uu cell is good, but there is no more control plane for the remote UE. The remote UE can trigger RRC reestablishment, or revert back to legacy SRB1 configuration and report failure information via the direct link, which will introduce spec impact. Therefore if there is not clear usage to configure non-split SRB1/SRB2 on indirect path, we would like to confirm that is not supported in scenario 1.
Observation 1: According to the previous agreements, it is not crystal clear whether non-split SRB1 is allowed to be configured in indirect path on top of the agreement that Uu Cell is the PCell in MP relaying.
Proposal 8: Non-split SRB1/SRB2 configured only on the indirect path is not supported in scenario 1.
In DC, the gNB configures a primary path for split SRB for a UE which can only be MCG, which means in the uplink, the UE shall always transmit the SRB message on MCG. In the downlink, the gNB can transmit the SRB message on either path by implementation. In scenario 1 for multi-path relay, we can reuse the legacy mechanism to handle SRB configuration and transmission.
Proposal 9: For split SRB1/SRB2, legacy mechanism in DC can be reused in scenario 1, i.e. network configures primary path to each split SRB and UE shall send RRC messages via configured primary path.
Proposal 10: Primary path of split SRB1/SRB2 can only be Uu path in scenario 1.

2.1.5 RLF handling
	R2-121 Agreements:
In case of Uu-RLF, at least for split SRB1, if SRB1 is available on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing message e.g. MCGFailureInformation or a new message.
In case of PC5-RLF, if SRB1 is available on direct path not suspended, trigger report to network via direct path to report the failure via a RRC message.  FFS if an alternative case exists and what would be done in that case.  FFS which message is used.
The remote UE initiates RRC re-establishment procedure (to a potentially new PCell as in Rel-17, unless further changes are agreed) when failure occurs on both paths (including either PC5 failure or notification of Uu failure on the indirect path).
The existing PC5-RRC Notification Message procedure is reused for the relay UE to inform the remote UE about Uu failure of the relay UE as currently specified in 38.331.



In last meeting, we have lots of agreements on RLF handling and fast recovery-like approach are supported as legacy. In case of remote UE’s Uu-RLF, if split SRB1 is available on the indirect path, remote UE can report the failure via existing MCGFailureInformation message. In case of PC5-RLF, if SRB1 is available on the direct path, then remote UE can report the PC5-RLF failure via existing SidelinkUEInformation message, which is the same as R16. Besides, we think it is a corner case that failure occurs simultaneous. The failure occurs on both paths can be the indirect/direct path failure happens during fast-recovery procedure for Uu-RLF/PC5-RLF. Therefore, the remote UE initiates RRC re-establishment procedure if failure happens on the other path during fast-recovery procedure, which is similar to the legacy direct path or indirect path failure.
Proposal 11: legacy messages can be reused for RLF reporting in MP, i.e., MCGFailureInformation is reused for Uu-RLF reporting and SUI message is used for PC5-RLF reporting. 
2.1.6 Timer handling for multi-path support 
1) Addition of indirect path
During the path switch from the direct link to the indirect link, timer T420 is introduced for the path switch. T420 starts when receiving the path switch command and stops upon receiving the RLC ACK of the RRCReconfigurationComplete message transmitting via the relay channel SL-RLC1, i.e., to evaluate whether the relay UE can receive the message successfully and the message relaying relies on the relay UE’s Uu connection.
Similar to the path switch, timer is also needed to help the remote UE identify whether the indirect link is established successfully, where T420 can be reused. Then for the remote UE who can transmit the RRCReconfigurationComplete message via the SL-RLC1, the stop condition remains as what has been specified in Rel-17. For the remote UE who cannot transmit the RRCReconfigurationComplete message via the SL-RLC1, a new stop condition is needed to help judge the successful establishment of the indirect link.
[bookmark: _GoBack]For the stop condition of the T420, following the similar logic of Rel-17, we can study the following options.
	What is sent from remote UE to relay UE during indirect link addition
	Timer stops condition

	Option 0:  RRCReconfigurationComplete message is sent to relay UE when SRB1 PC5 RLC bearer is configured and can be used as in Rel-17
	Upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE)

	Option 1/2: in the PC5-RRC based solution, a PC5-RRC message is sent to relay UE, and a PC5 RLC ACK is sent from relay UE to remote UE
	Upon successfully sending the PC5 RRC message (FFS new PC5 RRC message or existing PC5 RRC message)

	Option 3: in PC5-S based solution, DCR (specific to MP service) is sent to relay UE, and DCA is sent from relay UE to remote UE
	Upon receiving the DCA from the relay UE



Proposal 12: T420 can be reused to determine indirect path addition failure in MP operation. 
Proposal 13: If RRCReconfigurationComplete message is sent by remote UE to relay UE via SRB1 PC5 RLC bearer, the existing stop condition can be reused; otherwise, new stop condition needs to be specified.
2) Addition of direct path
During the path switch from the indirect link to the direct link, timer T304 is reused. T304 starts when receiving the handover command and stops upon successful completion of random access on the corresponding SpCell, i.e., to evaluate whether the gNB can receive message successfully. 
Since PCell is always in the direct path, RRCReconfiguration message including reconfigurationWithSync needs to be used, i.e., T304 needs to be reused in the case when adding the direct path.
Proposal 14: For indirect path to MP, T304 and the existing stop condition is reused, assuming reconfigurationWithSync is to be used.
2.2 CP procedures for scenario 2
2.2.1 Multi-path establishment procedure
	R2-121 Agreements:
As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN to RAN.
gNB provides bearer mapping information to relay UE through dedicated signalling.


In previous meetings, RAN2 agreed that the relation between remote UE and relay UE in scenario 2 is pre-configured or static, but no association information between remote UE and relay UE will be provided from CN to RAN. Furthermore, a remote UE in scenario 2 will not be fixed to a certain gNB, thus we can assume that the remote UE maintains the pre-configured/static association with the relay UE(s) and will report the association information to the gNB for multi-path configuration.
Figure 1 shows a baseline procedure for multi-path configuration in scenario 2. 
[image: ]
Figure 1. Multi-path establishment procedure for scenario 2
Step 1. Remote UE reports the associated relay UE(s) to gNB, which contains the relay UE’s UE ID and serving cell ID information. The serving cell ID is used to determine whether the relay UE is under the same gNB with remote UE. 
Step 2. gNB decides to configure the multi-path for the remote UE.
Step 3. gNB sends the RRC reconfiguration message to relay UE, including the bearer mapping configuration. 
Step 4. gNB sends the RRC reconfiguration message to remote UE which contains the multi-path configuration.
Step 5. Remote UE completes the MP configuration by sending RRC Reconfiguration Complete message to the gNB. The message can also be sent on indirect path if SRB1 is available on indirect path.
More details can be found for each step in the following section discussion.
Proposal 15: Remote UE reports the associated relay UE(s) information to gNB for multi-path configuration, which contains as least the relay UE ID and serving cell ID.
2.2.2 Bearer mapping configuration
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Figure 2. Protocol stack of scenario 2
In previous meetings, it was agreed that no adaptation layer will be specified over Uu hop and non-3GPP hop for scenario 2 as shown in Figure 2. LCID is used as the bearer identification for routing L2 PDU over Uu link and gNB provides bearer mapping information to relay UE, but the details on how to configure/perform bearer mapping is FFS. 
Similar to the Rel-17 design, the relay UE and remote UE need to add E2E radio bearer identification on the packets so that the receiving node can do bearer mapping and pass the packet to Uu hop/upper layer. How to mark the bearer identification on non-3GPP connection is left to UE implementation. At the relay UE side, the mapping between E2E radio bearer of remote UE and Uu LCID should be configured at the relay UE. 
For data transmission and reception, the remote UE and relay UE indicates the E2E radio bearer ID for each L2 PDU when transmitting it over the non-3GPP hop. In the DL remote UE can deliver the L2 PDU to the related PDCP entity, while in the UL relay UE delivers the L2 PDU to the Uu RLC bearer based on the configured mapping between LCID and E2E radio bearer ID.
Proposal 16: gNB configures the mapping between E2E radio bearer of remote UE and Uu LCID at the relay UE, remote UE and relay UE will contain the E2E radio bearer ID for each L2 PDU when transmitting the UL/DL date over the non-3GPP hop. 
2.2.3 Support of case G
Case G can be considered as indirect path change without PCell change (i.e. HO), which is similar like SCG change without MN HO. It was agreed case G is supported in scenario 1, but it was FFS for scenario 2. The reason is that companies have different views on whether there could be more than one candidate relay UEs for one remote UE in scenario 2, and what is the further spec impact to support case G.
In our understanding, it is a possible use case that one remote UE has non-3GPP connection with more than one relay UE. In this release, there is only one relay UE can be configured to the remote UE for MP relaying, but network can choose the best one taking into account of the Uu link quality, maximum UL power, UL MIMO capability and other capabilities of the candidate relay UEs. 
Observation 2: It is a possible use case that one remote UE has non-3GPP connection with more than one relay UE, and network can choose the best one taking into account of the Uu link quality, maximum UL power, UL MIMO capability and other capabilities of the candidate relay UEs.
In order to optimize the system performance and to improve the flexibility, such use case should be supported as long as it is feasible and the standard effort is not significant. As shown in Figure 1, we take the measurement reporting procedures defined for U2N relay as baseline. Similar to the discovery procedure in scenario 1, remote UE needs to detect the available candidate relay UE(s) from the associated relay UEs, but this step does not have spec impact and should be left to UE implementation as it happens on non-3GPP connection. Similar to scenario 1, the remote UE reports one or more candidate relay UEs to the gNB. Based on the report, the gNB selects a target relay UE and indicates the target relay UE to the remote UE in multi-path configuration. 
In Rel-17, remote UE contains the relay UE’s L2 ID and SL measurement quantity in the measurement report message. In scenarios 2, there is no L2 ID on non-3GPP connection, thus we have to consider another ID. Two options can be considered to identity the relay UE over the non-3GPP link.
Option 1. A new type of UE ID used for scenario 2 to identify a relay UE on non-3GPP connection
Option 2. C-RNTI of relay UE
For option 1, the new UE ID could be assigned by remote UE, and we can assume that remote UE inform this ID to the relay UE on the non-3GPP connection, so that relay UE can report the ID to network to let network associate its AS context. For Option 2, the existing C-RNTI is reused, and relay UE can indicate its C-RNTI via the non-3GPP connection to the remote UE for reporting. We think both solutions are feasible and straightforward. 
Based on the above discussion, we observe it is feasible to support the use case that a remote UE has non-3GPP connection with more than one relay UE, and the corresponding spec impact is to define remote UE reporting the candidate relay UEs to network, which is a straightforward solution with limited spec changes. Therefore we think the use case as well as case G should be supported.
Proposal 17: In scenario 2, the case that a remote UE has non-3GPP connection with more than one relay UEs is to be supported, and the remote UE reports candidate relay UE info to gNB. 
Proposal 18. In remote UE’ reporting, the identity information of the candidate relay UE can be C-RNTI or an index assigned by the remote UE.
Proposal 19: Case G is supported in scenario 2, i.e. relay UE change without HO.
2.2.4 IDLE/INACTIVE relay UE triggering
It was agreed that it is left to UE implementation to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure. When to trigger relay UE into RRC_CONNECTED state should be further discussed. In scenario 2, the remote UE is pre-configured with one or several relay UE(s). Based on this characteristic, the remote UE can trigger the RRC_IDLE/RRC_INACTIVE relay UE into RRC_CONNECTED state before reporting the associated relay UE information to the gNB. With this method, the gNB is able to get more information of the relay UE before configuring multi-path for the remote UE, thus can make better selection or decision for choosing the relay UE. Besides, comparing with the method for scenario 1, the remote UE does not need to wait for the relay UE to enter RRC_CONNECTED state when accessing the relay UE for establishing MP, thus accelerating the whole procedure for establishing multi-path operation. 
Proposal 20: For scenario 2, to enable RAN select a better relay UE based on relay UE’s AS condition and capability, the idle/inactive relay UE should be triggered into connected state by remote UE before remote UE can report relay UE’s information to network. How to trigger this is left to remote/relay UE implementation.
2.2.5 RRC resume procedure
Similar to scenario 1, it is feasible to include MP configuration in RRCResume message in scenario 2, which can enable the remote UE use MP relaying as soon as the RRC resume procedure is completed. 
Proposal 21: In scenario 2, gNB can configure multi-path for the remote UE via RRCResume message.
2.2.6 RLF reporting for indirect path
It was agreed that whether/how to have failure detection on the non-3GPP UE-UE connection is out of 3GPP scope. But companies had different views on whether there is a benefit to support indirect link failure handling for scenario 2. Our view is that although the transmission mechanism of the indirect link is not specified in 3GPP, but the status of the link will impact the whole multi-path operation and should be monitored by network. For instance, if the UE-to-UE connection is not available (how to determine the availability of the connection is left to UE implementation), the remote UE should be able to report the situation via Uu signalling to the network, so that the network can de-configure the indirect path, otherwise the data configured to be transmitted via indirect path will be stuck and lost. 
Proposal 22: In scenario 2, once the remote UE detects failure over non-3GPP connection by UE implementation, it reports the failure information via Uu signalling.
For another case that Uu RLF happens at the relay UE, the relay UE should be able to indicate the Uu RLF to the remote UE or release the non-3GPP connection, otherwise remote UE could continue uplink transmission via the indirect path even when the indirect path is not available. To support this, RAN2 should specify an indication transmitted from relay UE to remote UE via the non-3GPP interface.
Proposal 23: Relay UE can notify its Uu RLF to the remote UE via non-3GPP connection by UE implementation, and the remote UE reports Uu RLF of relay UE via Uu signalling.
2.3 Common UP procedures for scenario 1 and scenario 2
2.3.1 Split DRB
In DC, the split DRB is configured with a data split threshold and the primary path. In the uplink, when the total data volume pending for transmission is smaller than the threshold, the UE always transmits the data on the primary path. Otherwise, i.e., the total data volume pending for transmission exceeds the threshold, the UE can transmit the data via either path through implementation. In the downlink, the gNB can transmit the data via either path through implementation.
In multi-path relay, the legacy mechanism of DC can be reused for the split DRB data transmission.
Proposal 24. For split DRB configuration and transmission, legacy mechanism in DC can be reused, i.e., introduce the data split threshold and the primary path.
2.3.2 Flow control
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Figure 2. Data transmission in DL via multi-path relay
In this section, we will discuss the flow control issue in multi-path relay scenario. Consider the downlink data transmission procedure in Figure 2, if the gNB splits and passes too much data to the indirect path but the relay UE cannot get enough resources in time to forward it, congestion would happen. In the uplink, similar congestion happens if the remote UE transmits too much data to the relay UE while the relay UE does not have enough Uu resource to forward the data in time. To solve this problem, flow control indication can be introduced. For example, relay UE can indicate the remote UE or the gNB about the congestion situation, then the remote UE or the gNB can reduce the amount of data sent to the relay UE. 
Proposal 25: Flow control indication should be introduced to solve the congestion problem that may happen at the relay UE. Details can be FFS.
2.3.3 BSR reporting for split bearer
In multi-path relay scenarios, the remote UE triggers buffer status report (BSR) to request uplink transmission resources over the direct path. In the BSR, the buffer size field will indicate the total amount of RLC data volume and PDCP data volume across all logical channels of a logical channel group. 
In the indirect path, if the remote UE is in sidelink resource allocation mode 1, the remote UE sends the sidelink BSR to request the sidelink resources. The sidelink BSR contains the total amount of RLC data volume and PDCP data volume across all sidelink logical channels of a logical channel group of a destination. 
For split DRB, the remote UE can transmit the uplink data via direct path or indirect path depending on how gNB has done the configuration. For example, if legacy mechanism for DC is reused, the configuration and transmission procedure is as shown in section 2.3.1. In this case, when remote UE triggers BSR or sidelink BSR, due to data split, all the reported PDCP data may not be transmitted over the direct path or indirect path, then the requested or allocated resources will exceed what is really needed. 
Observation 3: Based on current BSR mechanism, the remote UE could report excessive PDCP data volume that may not be transmitted over the direct path or indirect path, thus causes excessive Uu link or sidelink resource allocation.
To solve this problem, RAN2 need to do some enhancements on BSR reporting.
Proposal 26: For multi-path relay, RAN2 can study the excessive resource allocation problem and discuss the necessity of BSR reporting enhancement.
1. Conclusion
Based on above discussion, we have the following proposals and observations. 
CP procedures for scenario 1
Proposal 1: To clarify which one between the legacy Rel-17 method and PC5-RRC based method should be used to bring IDLE/INACTIVE Relay UE to CONNECTED state, in the following cases of SRB1 configuration:
· Case 1: if SRB1 is only configured on direct path, PC5-RRC based method should be used
· Case 2: if SRB1 is only configured on indirect path if supported,	Legacy Rel-17 method should be used.
· Case 3: if Split SRB1 is configured with PDCP duplication, Legacy Rel-17 method should be used.
· Case 4: if Split SRB1 is configured without PDCP duplication  
· If primary path is configured in direct link, PC5-RRC based method should be used.
· If primary path can be configured in indirect link, legacy Rel-17 method should be used.
Proposal 2: For the PC5-RRC based solution, a new PC5-RRC message from relay UE to remote UE can be considered. RAN2 is requested to also consider using Discovery/PC5-S message with specific SRC or L2 ID as the Rel-18 new solution.
Proposal 3: A Rel-18 relay UE can indicate whether it supports the Rel-18 new solution of bringing IDLE/INACTIVE relay UE to CONNECTED state in discovery message, and a Rel-18 remote UE indicates the candidate relay UE supporting the Rel-18 new method in measurement results. RAN2 sends LS to SA2 for this requirement.
Proposal 4: If a discovery message from a relay UE indicates the relay UE supports Rel-18 new solution, upon receiving a DCR message that the used destination L2 ID equals to the relay UE’s source L2 ID used for the discovery message, the RRC_IDLE/INACTIVE relay UE enters RRC_CONNECTED state. 
Proposal 5: There are two options to be considered for Rel-18 measurement configuration and reporting for MP support:
· Option 1: Remote UE reports the candidate relay UE(s) of the type requested by the gNB, e.g. only the UEs supporting Rel-18 new solution
· Option 2: Remote UE reports the discovered relay UE(s) with an capability indication (i.e. support Rel-18 new solution or not)
Proposal 6: RAN2 assumes that Rel-17 L2 U2N Relay can be used in Rel-18 MP operation unless any essential new behaviour for MP operation compared with Rel-17 L2 U2N relay operation is identified.
Proposal 7: In scenario 1, the gNB can configure multi-path for the remote UE in RRCResume message during the RRC resume procedure.
Observation 1: According to the previous agreements, it is not crystal clear whether non-split SRB1 is allowed to be configured in indirect path on top of the agreement that Uu Cell is the PCell in MP relaying.
Proposal 8: Non-split SRB1/SRB2 configured only on the indirect path is not supported in scenario 1.
Proposal 9: For split SRB1/SRB2, legacy mechanism in DC can be reused in scenario 1, i.e. network configures primary path to each split SRB and UE shall send RRC messages via configured primary path.
Proposal 10: Primary path of split SRB1/SRB2 can only be Uu path in scenario 1.
Proposal 11: legacy messages can be reused for RLF reporting in MP, i.e., MCGFailureInformation is reused for Uu-RLF reporting and SUI message is used for PC5-RLF reporting. 
Proposal 12: T420 can be reused to determine indirect path addition failure in MP operation. 
Proposal 13: If RRCReconfigurationComplete message is sent by remote UE to relay UE via SRB1 PC5 RLC bearer, the existing stop condition can be reused; otherwise, new stop condition needs to be specified.
Proposal 14: For indirect path to MP, T304 and the existing stop condition is reused, assuming reconfigurationWithSync is to be used.

CP procedures for scenario 2
Observation 2: It is a possible use case that one remote UE has non-3GPP connection with more than one relay UE, and network can choose the best one taking into account of the Uu link quality, maximum UL power, UL MIMO capability and other capabilities of the candidate relay UEs.
Proposal 15: Remote UE reports the associated relay UE(s) information to gNB for multi-path configuration, which contains as least the relay UE ID and serving cell ID.
Proposal 16: gNB configures the mapping between E2E radio bearer of remote UE and Uu LCID at the relay UE, remote UE and relay UE will contain the E2E radio bearer ID for each L2 PDU when transmitting the UL/DL date over the non-3GPP hop. 
Proposal 17: In scenario 2, the case that a remote UE has non-3GPP connection with more than one relay UEs is to be supported, and the remote UE reports candidate relay UE info to gNB. 
Proposal 18. In remote UE’ reporting, the identity information of the candidate relay UE can be C-RNTI or an index assigned by the remote UE.
Proposal 19: Case G is supported in scenario 2, i.e. relay UE change without HO.
Proposal 20: For scenario 2, to enable RAN select a better relay UE based on relay UE’s AS condition and capability, the idle/inactive relay UE should be triggered into connected state by remote UE before remote UE can report relay UE’s information to network. How to trigger this is left to remote/relay UE implementation.
Proposal 21: In scenario 2, gNB can configure multi-path for the remote UE via RRCResume message.
Proposal 22: In scenario 2, once the remote UE detects failure over non-3GPP connection by UE implementation, it reports the failure information via Uu signalling.
Proposal 23: Relay UE can notify its Uu RLF to the remote UE via non-3GPP connection by UE implementation, and the remote UE reports Uu RLF of relay UE via Uu signalling.

Common UP procedures for scenario 1 and scenario 2
Observation 3: Based on current BSR mechanism, the remote UE could report excessive PDCP data volume that may not be transmitted over the direct path or indirect path, thus causes excessive Uu link or sidelink resource allocation.
Proposal 24. For split DRB configuration and transmission, legacy mechanism in DC can be reused, i.e., introduce the data split threshold and the primary path.
Proposal 25: Flow control indication should be introduced to solve the congestion problem that may happen at the relay UE. Details can be FFS.
Proposal 26: For multi-path relay, RAN2 can study the excessive resource allocation problem and discuss the necessity of BSR reporting enhancement. 
4 Reference
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