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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss the multi-path relay, for which RAN2#119 reached the following agreements
Agreement:
RAN2 anticipate benefits from multi-path in the following areas:
A. Relay and direct multi-path operation (including both scenarios 1 and 2) can provide efficient path switching between direct path and indirect path
B. The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link
C. gNB can offload the direct connection of the remote UE in congestion to indirect connection via the relay UE (e.g. at different intra/inter-frequency cells)

Agreements:
The terms “relay UE” and “remote UE” are used for scenarios 1 and 2.  FFS if we would use additional terms specific to scenario 2.
Proposal 2: Support the following cell deployment scenarios for multi-path relaying in Rel-18:
-	Scenario C1: The relay UE and remote UE are served by a same cell.
-	Scenario C2: The relay UE and remote UE are served by different intra-frequency cells of a same gNB
-	Scenario C3: The relay UE and remote UE are served by different inter-frequency cells of a same gNB
Proposal 3: Support the following sidelink scenarios for multi-path:
-	Scenario S1: SL TX/RX and Uu share the same carrier at the remote UE.
-	Scenario S2: SL TX/RX and Uu use different carriers at the remote UE.
-	Scenario S3: SL TX/RX and Uu share the same carrier at the relay UE.
-	Scenario S4: SL TX/RX and Uu use different carriers at the relay UE.

Agreements:
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 a MP split bearer in scenario 1, one PDCP entity at the remote UE is configured with one direct Uu RLC channel and one indirect PC5 RLC channel.
-	For upstream, a PDCP entity delivers to a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.
-	For downstream, a PDCP entity receives from a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.
FFS if we need to take decisions on the mapping of protocol entities in scenario 2.

Agreement:
RAN2 can confirm the justifiable benefits that multi-path with relay and UE aggregation can improve the throughput and reliability/robustness, e.g., for UE at the edge of a cell, and UE with limited UL transmission power.

Agreements:
Proposal 1: It is proposed to agree confirm the remote UE in Scenario 1 and the remote UE in Scenario 2 as follows:
-	Scenario 1: the remote UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, 
-	Scenario 2: the remote UE is connected to the same gNB using one direct path and one indirect path via 2) via another UE (where the UE-UE inter-connection is assumed to be ideal).
RAN2 assumes that the relation between remote UE and relay UE in scenario 2 is pre-configured or static and how the relation is pre-configured or static is out of the 3GPP scope.
RAN2 deprioritizes discussion on authorization and association mechanism between remote UE and relay UE in scenario 2.

Left issues from [Post119-e][408]
P1
For P1-1C
Proposal 1-1C: Whether to support the following case can be further discussed for Scenario 1.
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
It seems like a PCell change with SCell kept. In legacy HO, the SCell state is configurable, either as activated or deactivated. To avoid such discussion since Day-1 of MP Relay, we tend to avoid such a scenario.
[bookmark: _Toc115355002]For P1-1C of [Post119-e][408], R2 not pursue case-E for scenario-1.
For P1-2C
Proposal 1-2C: Whether to support the following case can be further discussed for Scenario 2.
B.	The remote UE configured only on the indirect path adds the direct path under the same gNB; 
D.	The remote UE configured with multi-path releases the direct path;
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
They are all without majority support (even slightly), so it is not suggested to pursue them
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[bookmark: _Toc115355003]For P1-2C of [Post119-e][408], R2 not pursue case-B/DE/G for scenario-2.
P2/3/4/6/7
Firstly, Q2-2 was formulated as follows
Question 2-1: Do you agree to introduce the concept of a primary path in Scenario 1 from CP perspective? If yes, which part(s) of the following CP aspects can be considered as the characteristics of the primary path?
While asking for the need of a new term, R2 has no discussion on the motivation / justification of introduction of this new term. It seems not a reasonable to discuss the solution before discuss the validity of the problem.
P2-1A/B provides some candidates to conclude
Table 1 Analysis of P-path definition candidates
	
	Content
	Comment

	A
	When the remote UE that has established an RRC connection on a first path configures a second path for MP, the first path is configured as the primary path for the remote UE
	Only talks about how to define P-path, yet not mentioned why we need to define the P-path, and how to use this P-path.

	B
	The remote UE re-establishes an RRC connection on the primary path e.g. upon link failure
	Seems to say among the two paths, UE needs to know which path will (will not) trigger the RRC Re-establishment? 
If that is the case, our understanding is the problem can work well without P-path definition, i.e., the UE can initiate RRC re-establishment if the SRB1 is only configured on the failed path, or initiate report if otherwise. 

	E
	For MP, the gNB can indicate which path is configured as the primary path for the remote UE.
	Only talks about how to define P-path, yet not mentioned why we need to define the P-path

	C
	During mobility of the remote UE, the gNB can indicate which path is configured as the primary path for the remote UE
	Only talks about how to define P-path, yet not mentioned why we need to define the P-path and how to use this P-path.

	D
	The cell serving the primary path corresponds to the PCell of the remote UE
	Seems to say among the two paths, UE needs to know which path will (will not) trigger the RRC Re-establishment? 
If that is the case, our understanding is UE can just follow what we had from R17 U2N design to understand the PCell, nothing else needed, i.e., the legacy procedure works well without a P-path definition introduced. 

	I
	The primary path is the path where a message on a SRB is transmitted (if duplication on the SRB is not configured)
	Only talks about how to define P-path, yet not mentioned why we need to define the P-path and how to use this P-path.

	J
	The primary path is the path based on whose status UE performs RRC connection control, e.g. reestablishment.
	Seems to say among the two paths, UE needs to know which path will (will not) trigger the RRC Re-establishment? 
If that is the case, our understanding is the problem can work well without P-path definition, i.e., the UE can initiate RRC re-establishment if the SRB1 is only configured on the failed path, or initiate report if otherwise.


Another voice on the motivation of primary-path and secondary-path is to copy DC design into MP-Relay.
Yet it is still not clear why there is a need to copy DC design, i.e., the problem is not whether DC or some other solution to select from, but is we do not know what the issue is, so not sure why R2 needs to discuss which solution to choose.
In more detail, we understand the R17 signaling framework is already able to provide parameter / settings for MP Relay, in the following manner
	Required Parameter
	Can it be provided via R17 ASN.1 framework
	If yes, via which IE
If no, what enhancement needed

	PCell acquisition
	Y
	Initially: via SIB (via legacy direct path), or via discovery message (via indirect path)
During mobility: ReconfigurationWithSync

	Radio bearer config
	Partially
	Via radioBearerConfig
Yet current PDCP configuration cannot handle Uu + PC5 RLC leg

	Direct path configuration
	Y
	Via masterCellGroup (which includes PCell, SCell configurations, Uu RLC channel configurations)

	Indirect path configuration
	N
	Via SL-ConfigDedicatedNR (which includes PC5 RLC/MAC/PHY configuration), and sl-L2Relay/RemoteUE-Config (which includes SRAP configuration)


The other proposals, i.e., P3/4/6/7-1/2,  are dependent on the validity of the ‘CP primary path’ concept.
[bookmark: _Toc115355004]For P2x and P3x of [Post119-e][408], RAN2 not pursue the concept of primary/secondary path or DC-like spirit before the root problem/motivation that leads to the discussion is clarified and justified.
Secondly, Q2-2 mix the CP and UP primary path together.
1. For UP, it already takes the term of Primary-Path, used at PDCP layer, to decide which RLC entity to deliver the PDU to;
2. For CP, it is being discussed now, without justification on the motivation.
So it is not suggested to use the same terminology during the discussion to mix the two, since anyway, in the end, in case there is specification impact, the terminology confusion should be avoided as well.
[bookmark: _Toc115355005]For P2x and P3x, RAN2 not use ‘CP primary path’ to avoid confusion with the defined IE “PrimaryPath” used by PDCP entity, as specified in 38.331 and 38.323. 
For P4-1
Proposal 4-1A: For Scenario 1, some SRB(s) can be configured on the primary path only while other SRB(s) can be configured on both the primary path and the secondary path.
Alternative proposal 4-1A (if proposal 2-1A is not agreed): For Scenario 1, some SRB(s) can be configured on one path only while other SRB(s) can be configured on both paths.
Proposal 4-1B: RAN2 can further discuss the following proposals for Scenario 1:
Proposal 4-1B: RAN2 can further discuss the following proposals for Scenario 1:
-	SRB1 and SRB2 can be configured on one the primary path only or both of the primary path and the secondary path (noting that split SRB is likely supported based on answers to Q5). 
-	Alternatively, if proposal 2-1A is not agreed, SRB1 and SRB2 can be configured on one path only or both paths.
-	SRB3 is not configured in the remote UE for multi-path.
-	It is FFS Whether whether or not SRB4 is configured in the remote UE for multi-path
As concluded in 119, the indirect path does not support relaying of SRB3 and SRB4. And since the concept of CP P-path is to be further consolidated, it is suggested to decouple it from the CP P-path.
The same logic holds for P4-2A/B.
And then it solves the same issue as for P5-1/2.
[bookmark: _Toc115355006]For P4-1 of [Post119-e][408], adopt the alternative proposal (which is decoupled from P2x), or revise it to “For Scenario 1, SRB3 and SRB4 can be configured on the direct path only while SRB1 and SRB2 can be configured on both the direct path and the indirect path.”
For Scenario-2, however, in order to differentiate between SRB/DRB, as concluded in Rel-17, there is a need for the Rx UE to read the ingress RLC/LCID, which however may not exist in the non-3GPP RAT. So it is questionable whether indirect-path can carry DRB and SRB simultaneously, which leads to SRB/DRB confusion.
[bookmark: _Toc115355007]For P4-2 of [Post119-e][408], revise it to “For Scenario 2, all SRBs can be configured on one path only.”, where the one path can be concluded as direct-path or leave it as FFS.
When it comes P6/7x, 
Proposal 6-1: The primary RLC entity of the MP split bearer for SRB is always configured on the primary path of the control plane for Scenario 1.
Alternative proposal 6-1 (if proposal 2-1A is not agreed): The primary RLC entity of the MP split bearer for SRB is always configured on one path for Scenario 1. FFS which path.
Proposal 6-2: The primary RLC entity of the MP split bearer for SRB is always configured on the primary path of the control plane for Scenario 2.
Alternative proposal 6-2 (if proposal 2-2A is not agreed): The primary RLC entity of the MP split bearer for SRB is always configured on one path for Scenario 2. FFS which path.
the issue is still that the concept of CP P-path is to be further consolidated, it is suggested to decouple it from the CP P-path.
[bookmark: _Toc115355008]For P6-1, P7-1/2 of [Post119-e][408], adopt the alternative proposal (which is decoupled from P2x), or revise it to “For SRB in Scenario-1, the primary RLC entity can be configured on direct-path only, while for DRB in both scenario-1/2, the primary RLC entity can be configured on either direct-path or indirect-path.”
[bookmark: _Toc115355009]For P6-2 of [Post119-e][408], R2 not pursue it and confirm none of SRBs for Scenario-2 are configured as MP split bearer.
P9
Proposal 9A: RAN2 is suggested to study need of an adaptation layer on the UE-to-UE link and the Uu link between relay UE and the gNB for Scenario 2, considering whether the following aspects can/should be supported in Scenario 2 without an adaptation layer:
-	Possibility of restriction to the relay UE serving only one remote UE
-	Possibility of restriction to 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link.
-	Mapping a PDCP entity of the remote UE to a RLC entity of the relay UE to ensure that a PDCP PDU is delivered to an intended PDCP entity or RLC entity for support of more than one RB
-	Possibility to support interoperability between two UEs from different vendors
-	Ensuring identification of data own by the relay UE and data relayed from/to the remote UE over the Uu link .
Proposal 9B: SRAP is considered as baseline for design of the adaptation layer, if needed, for scenario 2.
Our understanding is
Firstly, for the necessity of SRAP over UE-to-UE link, it mainly comes from the restriction of 
-	Possibility of restriction to 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link.
-	Mapping a PDCP entity of the remote UE to a RLC entity of the relay UE to ensure that a PDCP PDU is delivered to an intended PDCP entity or RLC entity for support of more than one RB
-	Possibility to support interoperability between two UEs from different vendors
I.e., essentially, there is a need to differentiate between the SRAP PDU for different Uu-bearers, no matter via BEARER-ID field in SRAP or another method. The opponent of SRAP seems to assume it can be done via an implementation-based method even if it is not supported by the existing non-3GPP interface (like Wifi, ethernet, and so on). While proponents, by referring to 36.360, claim that it is natural to use the adaptation layer (specified by 3GPP) to implement the functionality. In that case, R2 has to converge on whether leave it to implementation or rely on SRAP. We believe both are feasible solutions, and it can be reported to the network via UE capability (i.e., whether the UE supports an SRAP-based solution, or non-SRAP-based solution or both).
[bookmark: _Toc115355010]For the necessity of SRAP over UE-to-UE link, allow both alternatives (with and without SRAP) by relying on UE capability (i.e., whether the UE support SRAP-based solution, or non-SRAP-based solution or both) reporting and network configuration accordingly.
Secondly, for the necessity of SRAP over Relay-to-gNB link, it mainly comes from the restriction of 
-	Possibility of restriction to the relay UE serving only one remote UE
-	Possibility of restriction to 1:1 bearer mapping only over non-3GPP UE-to-UE link and 3GPP Uu link.
I.e., it relies on both network configuration (whether 1:1 configuration of relay-to-remote mapping and bearer-to-RLC mapping is used) and UE capability (whether SRAP-based, non-SRAP-based or both).
[bookmark: _Toc115355011]For the necessity of SRAP over the relay-to-gNB link, allow both alternatives (with and without SRAP) by relying on UE capability (i.e., whether the UE support SRAP-based solution, or non-SRAP-based solution or both) reporting and network configuration accordingly.
Issues beyond [Post119-e][408]
Scenario-1
Firstly, Scenario-1 is as follows.
A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay
Scope
Besides the dimension of frequency/spectrum deployment, another dimension is what stage the multi-path relay is to be applied.
Generally, the whole lifetime of SL relay includes SIB delivery, paging delivery, RRC setup / resume and re-establishment, and then UP data delivery, which is to be finally ended by RRC releasing.
· For RRC setup / resume / re-establishment procedure, R17 spec allows remote UE to do it either via direct path or via the indirect path, yet not both.
· For SIB delivery and Paging delivery, R17 already provides a solution for remote UE connected with a relay UE to acquire the SIB/Paging indirectly. 
For these procedures, considering the possibility that the remote UE, if following the legacy cell (re)selection, may camp on a cell different from the cell of the relay UE, multi-path based procedure may lead to an inter-gNB operating scenario, or it requires complicated scheme to check if the cells of relay/remote are the same. Therefore, the possible gain / benefit from implementing the procedures via multi-path based solution seems not justified by the complexity it caused.
[bookmark: _Toc115355012]For scenario-1 of multi-path relay, R2 does not pursue applying multi-path relay to the procedures of SIB delivery, paging delivery, RRC setup/resume and re-establishment.
In other words, the application of MP relay is only needed after RRC setup/resume / re-establishment procedure.
[bookmark: _Toc115355013]For scenario-1 of multi-path Relay, R2 focus on the application of multi-path relay to RRC_CONNCTED UEs only, i.e., after RRC setup/resume / re-establishment procedure.
UP related
Given the 119 agreement
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 a MP split bearer in scenario 1, one PDCP entity at the remote UE is configured with one direct Uu RLC channel and one indirect PC5 RLC channel.
-	For upstream, a PDCP entity delivers to a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.
-	For downstream, a PDCP entity receives from a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.
FFS if we need to take decisions on the mapping of protocol entities in scenario 2.
For PDCP duplication, existing design for Uu interface is described in stage-2 spec as follows
When duplication is configured for a radio bearer by RRC, at least one secondary RLC entity is added to the radio bearer to handle the duplicated PDCP PDUs as depicted on Figure 16.1.3-1, where the logical channel corresponding to the primary RLC entity is referred to as the primary logical channel, and the logical channel corresponding to the secondary RLC entity(ies), the secondary logical channel(s). All RLC entities have the same RLC mode. Duplication at PDCP therefore consists in submitting the same PDCP PDUs multiple times: once to each activated RLC entity for the radio bearer. With multiple independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.
NOTE:	PDCP control PDUs are not duplicated and always submitted to the primary RLC entity.
When configuring duplication for a DRB, RRC also sets the state of PDCP duplication (either activated or deactivated) at the time of (re-)configuration. After the configuration, the PDCP duplication state can then be dynamically controlled by means of a MAC control element and in DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG). When duplication is configured for an SRB the state is always active and cannot be dynamically controlled. When configuring duplication for a DRB with more than one secondary RLC entity, RRC also sets the state of each of them (i.e. either activated or deactivated). Subsequently, a MAC CE can be used to dynamically control whether each of the configured secondary RLC entities for a DRB should be activated or deactivated, i.e. which of the RLC entities shall be used for duplicate transmission. Primary RLC entity cannot be deactivated. When duplication is deactivated for a DRB, all secondary RLC entities associated to this DRB are deactivated. When a secondary RLC entity is deactivated, it is not re-established, the HARQ buffers are not flushed, and the transmitting PDCP entity should indicate to the secondary RLC entity to discard all duplicated PDCP PDUs.
When activating duplication for a DRB, NG-RAN should ensure that at least one serving cell is activated for each logical channel associated with an activated RLC entity of the DRB; and when the deactivation of SCells leaves no serving cells activated for a logical channel of the DRB, NG-RAN should ensure that duplication is also deactivated for the RLC entity associated with the logical channel.
When duplication is activated, the original PDCP PDU and the corresponding duplicate(s) shall not be transmitted on the same carrier. The logical channels of a radio bearer configured with duplication can either belong to the same MAC entity (referred to as CA duplication) or to different ones (referred to as DC duplication). CA duplication can also be configured in either or both of the MAC entities together with DC duplication when duplication over more than two RLC entities is configured for the radio bearer. In CA duplication, logical channel mapping restrictions are used in a MAC entity to ensure that the different logical channels of a radio bearer in the MAC entity are not sent on the same carrier. When CA duplication is configured for an SRB, one of the logical channels associated to the SRB is mapped to SpCell.
It is suggested to follow the existing design whenever it is possible.
[bookmark: _Toc115355014]For scenario-1 of multi-path Relay, for PDCP duplication, R2 follows legacy design as a baseline, including at least 1) all RLC entities have the same RLC mode, 2) PDCP control PDUs are not duplicated and always submitted to the primary RLC entity. 3) RRC can set the duplication state (but always activated for SRB).
There are some delta parts though.
Firstly, for MP relay, only one path allows MAC-CE delivery from gNB to remote-UE. One simple solution is to allow MAC-CE based dynamic duplication activation/deactivation via direct link. And a follow-up question is whether we can reuse the legacy duplication activation/deactivation MAC-CE directly.
[bookmark: _Toc115355015]For scenario-1 of multi-path Relay, for PDCP duplication, allows dynamic duplication (de)activation controlled by MAC-CE delivery via direct link. 
[bookmark: _Toc115355016]For scenario-1 of multi-path Relay, for PDCP duplication, the legacy “Duplication Activation/Deactivation MAC CE” and “Duplication RLC Activation/Deactivation MAC CE” can be adopted.
Secondly, for MP relay, the two paths are of different interfaces, so it is more like DC-duplication, i.e., no need to differentiate the mapping carriers of the two RLC channels. 
[bookmark: _Toc115355017]For scenario-1 of multi-path Relay, for PDCP duplication, R2 does not pursue LCH-to-carrier mapping restriction.
Thirdly, since for the indirect path, the PDCP layer delivers the packet indirectly to RLC, i.e., via SRAP layer, it is questionable whether the following behavior can be still pursued 
When an RLC entity acknowledges the transmission of a PDCP PDU, the PDCP entity shall indicate to the other RLC entity(ies) to discard it.
[bookmark: _Toc115355018]For scenario-1 of multi-path Relay, for PDCP duplication, R2 discuss whether to pursue the legacy behavior of “When an RLC entity acknowledges the transmission of a PDCP PDU, the PDCP entity shall indicate to the other RLC entity(ies) to discard it”.
CP related
During the addition/release procedure, there is a need to let UE know which path to be used as the PCell, since that is to be used in the possible re-establishment procedure as short MAC-I input. Therefore, there could be two alternatives
Alt-1: in case of MP scenario, always put the PCell on the direct path, 
Alt-2: in case of MP scenario, it can be either direct or indirect path to act as PCell,
In the former case, it is more compatible with the current framework, since otherwise, in Alt-2, the direct path can be in a “SCell-only” scenario, i.e., unclear how to rely on indirect PCell to handle the RACH, RLM, PUCCH reporting related L1 procedure as in legacy. 
[bookmark: _Toc115355019]For scenario-1 of multi-path Relay, PCell is always configured on the direct path when configured.
In R17, the path switching RRC_IDLE/RRC_INACTIVE relay is supported, yet it is required to use SL-RLC0/1 to trigger a such relay to enter into RRC_CONNECTED state
For L2 U2N Relay UE in RRC_IDLE, an RRC connection establishment is initiated in the following cases:
1>	if any message is received from a L2 U2N Remote UE via SL-RLC0 as specified in 9.1.1.4 or SL-RLC1 as specified in 9.2.4;
For L2 U2N Relay UE in RRC_INACTIVE, an RRC connection establishment is resumed in the following cases:
1>	if any message is received from the L2 U2N Remote UE via SL-RLC0 as specified in 9.1.1.4 or SL-RLC1 as specified in 9.2.4;
While in R18, considering the support of MP relay, it is possible that the SRB is not carried via the indirect path, but just DRB is carried via the indirect path, it is suggested to extend the SL-RLC0/1 based triggered to other SL-RLC.
[bookmark: _Toc115355020]For scenario-1 of multi-path Relay, in case of path switching, a RRC_IDLE/RRC_INACTIVE Relay UE initiates RRC connection establishment procedure upon the message received from a Remote UE via SL-RLC, not limited to SL-RLC0/1.
In R17, since only single path is supported, the UE would perform RLM either via Uu or via PC5, and in case of Uu-RLF or PC5-RLF, RRC re-establishment would be initiated.
In R18, in case of MP Relay, the UE can perform RLM on both interfaces, and in case of RLF of one interface, there is no need to trigger RRC re-establishment, but can report to network via the other interface, since the connection has not been fully lost. In case of Uu-RLF, it is similar to R16 MCG failure reporting, which relies on SCG to deliver the report instead of triggering RRC re-establishment directly, and related messages and behavior can be mostly reused. In case of PC5-RLF, it is similar to legacy SUI report on SL-RLF.
[bookmark: _Toc115355021]For scenario-1 of multi-path Relay, UE performs RLM on both direct and indirect path.
[bookmark: _Toc115355022]For scenario-1 of multi-path Relay, in case of Uu-RLF, if SRB1 is configured on PC5, suspend the direct path transmission and trigger report to network via indirect path to report the failure via MCGFailureInformation message. Otherwise, if SRB1 is not configured on PC5, RRC Re-establishment is initiated.
[bookmark: _Toc115355023]For scenario-1 of multi-path Relay, in case of PC5-RLF, f SRB1 is configured on Uu, suspend the indirect path transmission and trigger report to network via direct path to report the failure via SidelinkUEInformation message. Otherwise, if SRB1 is not configured on Uu, RRC Re-establishment is initiated.

Scenario-2
To save the number of duplicated proposals, we suggest following the scenario-1 conclusion unless stated otherwise.
[bookmark: _Toc115355024]For scenario-2 of multi-path relay, follow the conclusion for scenario-1 unless stated otherwise.
Different from Scenario-1, there seems no need to support RRC_IDLE/RRC_INACTIVE Relay UE, since the target scenario is the aggregated UEs are ‘activated’ simultaneously during the operation. 
[bookmark: _Toc115355025]For scenario-2 of multi-path relay, R2 not pursue support of RRC_IDLE / RRC_INACTIVE relay UE during path switching.
Furthermore, since the inter-UE connection is via an unknown interface, it is unclear whether one can assume the inter-UE connection establishment is under gNB control (as for sidelink). So it is easier to leave it to UE implementation. 


Figure 1 SP-to-MP procedure for Scenario-2
[bookmark: _Toc115355026]For scenario-2 of multi-path relay, for single-direct-path to multi-path switching, remote (or relay) UE report the ID (FFS what the ID is) of the relay (or remote) UE to network, and network provides the configuration of the indirect path to remote (or relay) UE. It is up to relay/remote UE implementation to establish inter-UE connection before/upon network configuration.
On the contrary, during the switching from multi-path to single-direct-path, it can be either triggered by pure network, i.e., de-configuration of indirect path, or by UE, i.e., due to inter-UE connection failure.


Figure 1 MP-to-SP procedure for Scenario-2
[bookmark: _Toc115355027]For scenario-2 of multi-path relay, for multi-path to single-direct-path switching, it can be triggered by remote (or relay) UE reporting the inter-UE connection failure to network.
Different from Scenario-1, it seems not reasonable to put PCell on the indirect path, considering it is proposed to always have the direct path regardless of whether the indirect path exists.
[bookmark: _Toc115355028]For Scenario-2 of multi-path Relay, direct path is always configured (i.e., not pursue indirect-path only scenario) to carry PCell role.
And thus the enhanced RLF handling is not needed for direct path.
[bookmark: _Toc115355029]For scenario-2 of multi-path Relay, in case of Uu-RLF, remote UE trigger RRC Re-establishment procedure as in legacy.


Conclusion
We have the following proposals:
Proposal 1	For P1-1C of [Post119-e][408], R2 not pursue case-E for scenario-1.
Proposal 2	For P1-2C of [Post119-e][408], R2 not pursue case-B/DE/G for scenario-2.
Proposal 3	For P2x and P3x of [Post119-e][408], RAN2 not pursue the concept of primary/secondary path or DC-like spirit before the root problem/motivation that leads to the discussion is clarified and justified.
Proposal 4	For P2x and P3x, RAN2 not use ‘CP primary path’ to avoid confusion with the defined IE “PrimaryPath” used by PDCP entity, as specified in 38.331 and 38.323.
Proposal 5	For P4-1 of [Post119-e][408], adopt the alternative proposal (which is decoupled from P2x), or revise it to “For Scenario 1, SRB3 and SRB4 can be configured on the direct path only while SRB1 and SRB2 can be configured on both the direct path and the indirect path.”
Proposal 6	For P4-2 of [Post119-e][408], revise it to “For Scenario 2, all SRBs can be configured on one path only.”, where the one path can be concluded as direct-path or leave it as FFS.
Proposal 7	For P6-1, P7-1/2 of [Post119-e][408], adopt the alternative proposal (which is decoupled from P2x), or revise it to “For SRB in Scenario-1, the primary RLC entity can be configured on direct-path only, while for DRB in both scenario-1/2, the primary RLC entity can be configured on either direct-path or indirect-path.”
Proposal 8	For P6-2 of [Post119-e][408], R2 not pursue it and confirm none of SRBs for Scenario-2 are configured as MP split bearer.
Proposal 9	For the necessity of SRAP over UE-to-UE link, allow both alternatives (with and without SRAP) by relying on UE capability (i.e., whether the UE support SRAP-based solution, or non-SRAP-based solution or both) reporting and network configuration accordingly.
Proposal 10	For the necessity of SRAP over the relay-to-gNB link, allow both alternatives (with and without SRAP) by relying on UE capability (i.e., whether the UE support SRAP-based solution, or non-SRAP-based solution or both) reporting and network configuration accordingly.
Proposal 11	For scenario-1 of multi-path relay, R2 does not pursue applying multi-path relay to the procedures of SIB delivery, paging delivery, RRC setup/resume and re-establishment.
Proposal 12	For scenario-1 of multi-path Relay, R2 focus on the application of multi-path relay to RRC_CONNCTED UEs only, i.e., after RRC setup/resume / re-establishment procedure.
Proposal 13	For scenario-1 of multi-path Relay, for PDCP duplication, R2 follows legacy design as a baseline, including at least 1) all RLC entities have the same RLC mode, 2) PDCP control PDUs are not duplicated and always submitted to the primary RLC entity. 3) RRC can set the duplication state (but always activated for SRB).
Proposal 14	For scenario-1 of multi-path Relay, for PDCP duplication, allows dynamic duplication (de)activation controlled by MAC-CE delivery via direct link.
Proposal 15	For scenario-1 of multi-path Relay, for PDCP duplication, the legacy “Duplication Activation/Deactivation MAC CE” and “Duplication RLC Activation/Deactivation MAC CE” can be adopted.
Proposal 16	For scenario-1 of multi-path Relay, for PDCP duplication, R2 does not pursue LCH-to-carrier mapping restriction.
Proposal 17	For scenario-1 of multi-path Relay, for PDCP duplication, R2 discuss whether to pursue the legacy behavior of “When an RLC entity acknowledges the transmission of a PDCP PDU, the PDCP entity shall indicate to the other RLC entity(ies) to discard it”.
Proposal 18	For scenario-1 of multi-path Relay, PCell is always configured on the direct path when configured.
Proposal 19	For scenario-1 of multi-path Relay, in case of path switching, a RRC_IDLE/RRC_INACTIVE Relay UE initiates RRC connection establishment procedure upon the message received from a Remote UE via SL-RLC, not limited to SL-RLC0/1.
Proposal 20	For scenario-1 of multi-path Relay, UE performs RLM on both direct and indirect path.
Proposal 21	For scenario-1 of multi-path Relay, in case of Uu-RLF, if SRB1 is configured on PC5, suspend the direct path transmission and trigger report to network via indirect path to report the failure via MCGFailureInformation message. Otherwise, if SRB1 is not configured on PC5, RRC Re-establishment is initiated.
Proposal 22	For scenario-1 of multi-path Relay, in case of PC5-RLF, f SRB1 is configured on Uu, suspend the indirect path transmission and trigger report to network via direct path to report the failure via SidelinkUEInformation message. Otherwise, if SRB1 is not configured on Uu, RRC Re-establishment is initiated.
Proposal 23	For scenario-2 of multi-path relay, follow the conclusion for scenario-1 unless stated otherwise.
Proposal 24	For scenario-2 of multi-path relay, R2 not pursue support of RRC_IDLE / RRC_INACTIVE relay UE during path switching.
Proposal 25	For scenario-2 of multi-path relay, for single-direct-path to multi-path switching, remote (or relay) UE report the ID (FFS what the ID is) of the relay (or remote) UE to network, and network provides the configuration of the indirect path to remote (or relay) UE. It is up to relay/remote UE implementation to establish inter-UE connection before/upon network configuration.
Proposal 26	For scenario-2 of multi-path relay, for multi-path to single-direct-path switching, it can be triggered by remote (or relay) UE reporting the inter-UE connection failure to network.
Proposal 27	For Scenario-2 of multi-path Relay, direct path is always configured (i.e., not pursue indirect-path only scenario) to carry PCell role.
Proposal 28	For scenario-2 of multi-path Relay, in case of Uu-RLF, remote UE trigger RRC Re-establishment procedure as in legacy.

[bookmark: _In-sequence_SDU_delivery]
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