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Introduction
In this paper, we will focus on the remaining issues specific for scenario1 or common for scenario 1 and scenario 2. Our point of view are presented. 
Discussion
T304 
RAN2#123 [3] has agreed that “T304 timer is reused for the direct path addition/change.”. One FFS issue is that how to handle the expiry of T304 timer for direct path addition/change.
For direct path addition, gNB sends the path addition command to remote UE via indirect path. The path addition command may include the new SRB1 configuration and new direct path will be the primary path of new SRB1 after direct path addition.
Some companies prefer to trigger RRC reestablishment directly or when condition satisfied(e.g., When the SRB-1 is not configured as split SRB with duplication or suspended) upon T304 expiry. From our view, for direct path addition and change, prior configuration is single path U2N relay or MP U2N relay respectively. Both of them have available SRB1 configuration over which UE can initiate a failure information reporting procedure to report the direct path addition/change failure. And RRC reestablishment procedure is time consuming due to cell selection and random access. Therefore, initiate RRC reestablishment directly is unnecessary and may cause unacceptable service interruption. Even RRC establishment is triggered upon when condition satisfied (When the SRB-1 is not configured as split SRB with duplication or suspended), since prior configuration always have available SRB1 configuration, initiate RRC reestablishment when condition satisfied is also unnecessary. And if failure detect after UE fall back to prior configuration, corresponding behaviour will be handled by well defined mechanism(e.g. RLF handling) which is out of scope of T304 expiry
1. Prior configuration always have available SRB1 configuration. Initiate RRC reestablishment is unnecessary and time consuming, may cause unacceptable service interruption.
Another issue related to T304 expiry is that whether remote UE needs to report the failure of direct path addition/change. Some companies think  NW will figure out the failure by itself, e.g.  due to failure to receive complete message. Firstly, it is no harm for the remote UE to report the direct path addition failure so that the gNB may be aware of the failure in time. Secondly, in Uu interface, for SCG addition/change, the order the UE sends the ReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. If UE sends the complete message before initiating connection to target direct path gNB, gNB can not be aware of the failure.
1. In Uu interface, for SCG addition/change, the order the UE sends the ReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. If UE sends the complete message before initiating connection to target direct path gNB, gNB can not be aware of the failure.
Proposal 1 For direct path addition/change, upon T304 expiry,  UE fall back to prior configuration and initiate failure reporting procedure. No need to initiate RRC Reestablishment.
Indirect path addition/change
One EN is left in stage-2 running CR is left :  “Editor’s Notes: FFS: Whether/How to avoid/handle the case when the target L2 MP Relay UE establishes a RRC connection with a different gNB than the gNB serving the target cell, noting that the inter-gNB multipath case is not supported in Rel-18.”  This EN is a valid case since after gNB sends the indirect path addition or change, target relay UE may reselect a different cell. 
From our view, we first think this is a corner case which also exists in legacy D2I path switch taht target relay UE may change the cell during HO, If remote UE identifies the target relay UE changes serving cell after receiving HO command, it can initiate RRC reestablishment instead of accessing the target relay UE. Even the corner case happens, since T420 is configured by gNB, gNB can evaluate whether T420 expiry or not. If gNB does not detect the connection of target relay UE after T420 expiry, it can assume target relay UE may reselect a different cell.
1. Target relay UE may reselect a different cell is a corner case. Even this corner case happens, since T420 is configured by gNB, gNB can be aware of whether T420 expiry or not. If gNB does not detect the connection of target relay UE after T420 expiry, it can assume target relay UE may reselect a different cell and reconfigure the MP configuration.
Proposal 2 No needs to handle the case that target relay UE reselect a different cell.
In previous RAN2 meeting, if the SRB1 is not configured or suspended on indirect path, PC5-RRC signaling trigger will be used for bring IDLE/INACTIVE relay UE to RRC connected state.  However, it is still FFS the detailed PC5-RRC signaling, i.e. what kind of information is used to trigger relay UE enter into RRC connected state.
Majorities companies agree that for PC5-RRC message to trigger relay UE to enter CONNECTED nothing extra is included (besides the information to distinguish the trigger from legacy usage if existing PC5-RRC signalling is reused). Regarding the detailed indication to distinguish the trigger from legacy usage if existing PC5-RRC signalling is reused since the motivation of bringing relay UE to connected is forwarding L2 U2N data of remote UE, then it is straightforward for remote UE to indicate such requirement to relay UE. After receiving the indication of L2 relay requirement, the relay UE knows that it is for relaying purpose and then initiate the RRC connection with gNB.
Proposal 3 For bring IDLE/INACTIVE relay UE to RRC connected state, an indication of L2 relay is delivered from remote UE to relay UE to distinguish the trigger from legacy usage if existing PC5-RRC signaling is reused.	Comment by Lin Chen: Could it be identified via the RSC?
Additionally, another issue related to PC5-RRC signaling trigger mechanism is how relay UE knows the RRC state of relay UE. Following two options are considered as candidate solutions:
a)  gNB indicates the RRC state of target relay UE in RRCReconfiguration (i.e., as part of the indirect path configuration)
b)  RRC state is enclosed in PC5 Relay Discovery message sent by the relay UE.
Firstly, we think both of these two options are feasible. Secondly, according to current specification,when UE performs relay selection,  if multiple suitable NR sidelink U2N Relay UEs are available, it is up to Remote UE implementation to choose one NR sidelink U2N Relay UE. Then option2 provide one criteria for remote UE to do relay selection, e.g. select the relay UE in RRC connected state to avoid further sending PC5-RRC trigger signaling.
1. When UE performs relay selection, if multiple suitable NR sidelink U2N Relay UEs are available, it is up to Remote UE implementation to choose one NR sidelink U2N Relay UE. Compare with with gNB indicates the RRC state of target relay UE, obtain the RRC state during discovery phase make remote UE to perform better relay selection, e.g. select the relay UE in RRC connected state to avoid further sending PC5-RRC trigger signaling. 
Proposal 4 RRC state can be included in PC5 Relay Discovery message sent by the relay UE.
Furthermore, some companies also prefer to Rely on NW indication to remote UE to decide whether PC5-RRC trigger is used or not. From our view, we do not see the benefit for network to send the indication explicitly, if network want remote UE to use PC5-RRC trigger signaling, SRB1 without duplication or suspend SRB1 over indirect path can be configured to remote UE. Otherwise, SRB1 with duplication can be configured to UE, with which, legacy triggering mechanism can be re-used. Corresponding behaviour can be left to gNB and remote UE’s behaviour.
1. If network want remote UE to use PC5-RRC trigger signaling, SRB1 without duplication or suspend SRB1 over indirect path can be configured to remote UE. Otherwise, SRB1 with duplication can be configured to UE, with which, legacy triggering mechanism can be re-used.
Proposal 5 Do not support NW indication to remote UE to decide whether PC5-RRC trigger is used or not.
It is FFS on the stop condition of new T420-like timer, and following options are considered:
-	Option 1. Reuse T420 condition, i.e., upon successful sending of RRCReconfigurationComplete message
-	Option 2. When PC5-RRC connection establishment is completed
-	Option 3. When relay UE is successfully connected to the gNB
-	Option 4. When PC5-RRC connection establishment completes, and relay UE is successfully connected to the gNB
For indirect path addition/change, the gNB sends the RRCReconfiguration including indirect path addition/change signaling message to the remote UE. The contents in the RRCReconfiguration message can include at least relay UE ID, PC5 Relay RLC channel configuration for relay traffic and the associated indirect/split bearer configuration.Upon receiving  such message, remote UE start T420-like timer and may optionally establish the PC5 link with relay UE.
For direct path to indirect path switch, the UE can only transmit the RRCReconfigurationComplete via indirect path after establishing the unicast link with relay UE successfully. Therefore, successfully sending RRCReconfigurationComplete message(PC5 RLC acknowledgement is received from target L2 U2N Relay UE) can be considered as the complete of direct to indirect path switch.
However, for indirect path addition, depending on the bearer type of SRB1, RRCReconfigurationComplete can be transmitted via direct path or indirect path or both. The stop condition, i.e. PC5 RLC acknowledgement is received from target L2 U2N Relay UE, can only be used when indirect SRB1 or split SRB1 is configured. For direct SRB1, RRCReconfigurationComplete is transmitted via only direct path, legacy condition(PC5 RLC acknowledgement is received from target L2 U2N Relay UE) can not be used again. In this case, we think the stop condition of T420-like for indirect path addition and change should be upon establishing PC5 RRC connection with relay UE.
1. By reusing legacy T420 stop condition, we still needs to further design T420 stop condition in case SRB1 is non-duplication or indirect path is suspended.
Proposal 6 RAN2 pursue a unified T420 stop condition for indirect path addition/change for different RRC state of relay UE and/or SRB1 configuration.
Proposal 7 The T420-like stop condition for indirect path addition/change is upon establishing PC5 RRC connection with relay UE.
Path failure handling
RAN2 agreed that when reporting direct-path failure via indirect-path, use MCGFailureInformation message. But it is still FFS the message for reporting in-direct path failure.
From our view, since remote UE only have one cell group irrespective of two paths are served by same DU or different DUs. Then, it is straightforward to re-use MCGFailureInformation to report the PC5-RLF and corresponding T316 can be re-used.
Proposal 8 Re-use MCGFailureInformation to report the PC5-RLF.
For direct path failure, direct path is legacy Uu interface, MCG failure information has included all Uu interface failure type as shown in following, no additional IE is needed for direct path failure.
	FailureReportMCG-r16 ::=          SEQUENCE {
    failureType-r16     ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,t312-Expiry-r16, lbt-Failure-r16, beamFailureRecoveryFailure-r16, bh-RLF-r16, spare1}                                                                            OPTIONAL,
    measResultFreqList-r16            MeasResultList2NR                                                                     OPTIONAL,
    measResultFreqListEUTRA-r16       MeasResultList2EUTRA                                                                  OPTIONAL,
    measResultSCG-r16                 OCTET STRING (CONTAINING MeasResultSCG-Failure)                                       OPTIONAL,
    measResultSCG-EUTRA-r16           OCTET STRING                                                                          OPTIONAL,
    measResultFreqListUTRA-FDD-r16    MeasResultList2UTRA                                                                   OPTIONAL,
    ...
}


Proposal 9 Legacy Uu failure type can be reused in MFI, no need to introduce additional IE for direct path failure.
For indirect path failure, indirect path is a PC5 interface which is not covered by legacy MCG failure information, therefore new IE is needed to report PC5 interface failure. Regarding the detailed type of PC5 interface failure, e.g. (T400 expiry, PC5 RLC maximum-tx), all these types is considered as RLF in PC5 interface in current specification as shown in following, so no need to differentiate PC5 failure type:
	1>	upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or
1>	upon T400 expiry for a specific destination; or
1>	upon indication from MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or
1>	upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination:
2>	consider sidelink radio link failure to be detected for this destination;



Proposal 10 Add a new indirect path failure in MCF failure type, no need to differentiate detailed PC5 failure type.
In summary report of multiple path relay[1], it is suggested RAN2 to discuss whether failure detection on the existing path while additional path addition is an issue to be resolved and FFS how to resolve it if RAN2 agree to resolve it. 
From our view, this is a valid case, but we do not think it is a critical issue need to be handled. Actually, the proposed scenario is a complicated case. For example, following issue needs to be further discussed:
1. how to transmit RRC complete message and report failure information if primary path is not in indirect path. UE may need to switch primary path to indirect path automatically after additional path addition.
2. how to transmit RRC complete message and report failure information if SRB1 is not in indirect path. UE may need to switch indirect-path SRB1 to direct path SRB1 automatically after additional path addition.
3. RRC re-establishment procedure needs to be modified, i.e. UE does not initiate RRC Re-establishment if additional path addition is ongoing.
And in this scenario, due to multiple-path configuration is unavailable, by following current single path procedure (indirect path or direct path), UE can initiate RRC-Restablishment via cell re-selection or relay-reselection, nothing is broken. Additionally, from gNB perspective, since second path addition is ongoing and not available, if first path is failure, it is naturally for UE to initiate a re-establishment.
Proposal 11 For the case that  failure detection on the existing path with additional path addition, UE follow legacy single path procedure(i.e. reestablish RRC via cell/Relay reselection).
Packet split
In DC scenario, when more than one RLC entities are associated to one PDCP entity, UE can split the packet to any RLC entities to improve the data rate. Similarly, one benefit of the MP transmission is high data rate by transmitting packet on two paths simultaneously.
It is worth noting that UE can submit the packet to any RLC entities by implementations in Uu interface. The reason why leave the decision of split packet submissions to UE implementation is that UE connect with network via two direct path in DC, UE can estimate the channel condition and data rate by itself directly. 
When it comes to SL MP, for direct path, UE connect with gNB directly and can also perform estimation by itself. However, for indirect path, UE connect with gNB via a relay UE. The remote UE does not know the channel condition and data rate between relay UE and gNB.
1. Remote UE does not know the channel condition between relay UE and gNB.
In this case, remote UE can only perform split packet submission based on the estimation of direct Uu interface with gNB and PC5 interface with relay UE. We think such estimation is not accurate due to absent necessary transmission information between relay UE and gNB.
To solve this issue, to help remote UE performing packet split, it is suggested to make relay UE to inform some transmission assistance information to remote UE.
Proposal 12 Relay UE informs assistance information of indirect path to remote UE on how to split the packet.
UE aggregation requirement/capability
For scenario2, it is FFS whether remote-UE reports the RRC_IDLE / RRC_INACTIVE relay-UE ID for indirect path addition and which ID to report. 
From our view, the report of relay UE’s ID only shows the preference and capability of MP for UE aggregation. Whether remote UE can be configured with MP is decided by gNB after receiving the report. Suppose the RRC IDLE and INACTIVE relay UE is not supported, relay UE must enter into RRC Connected before remote UE report relay UE ID to gNB. In this case, if gNB does not configure UE aggregation to remote UE immediately,relay UE needs to stay in RRC Connected state. Otherwise C-RNTI will be released upon relay UE enter into IDLE/INACTIE state. Therefore, it is suggested to support RRC IDLE and INACTIVE Relay UE, so that relay UE does not need to stay in RRC Connected state once its C-RNTI is reported to gNB.
1. Suppose gNB does not configure UE aggregation to remote UE immediately, it requires the relay UE whose C-RNTI is reported by remote UE to stay in RRC Connected state. 
Proposal 13 Support RRC IDLE and INACTIVE Relay UE for scenario 2.
For the detailed relay UE ID, following options can be considered:
· option1. C-RNTI
· option2. S-TMSI
· option3. SL-SourceIdentity-r17
· option4. A index assigned by the remote UE
· option5. new ID is allocated by the gNB
For option1, as we discussed above, option1 requires relay UE entered into RRC-connected, which is impossible for IDLE/INACTIVE relay UE. Option5 re-use sidelink ID which should be avoided for UE aggregation. Option4 and option5 requires remote UE and gNB to further obtain the relationship between new assigned ID/index and relay UE. For example, for option4, after relay UE enter into RRC connected, relay UE needs to further report the index assigned by remote UE to gNB so that gNB can identify which relay UE is connected with remote UE.
Option2 does not restrict the relay UE’s RRC state. And gNB can identify the relay UE via S-TMSI during relay UE’s RRC connection procedure, no extra signaling is needed.
Proposal 14 Support to use S-TMSI as IDLE/INACTIVE relay UE ID.
During previous RAN2 meeting, for scenario1, we have following agreement:
	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.


For scenario2, whether and how to capture the protocol entities mapping in scenario2 is FFS:
	FFS if we need to take decisions on the mapping of protocol entities in scenario 2.


In our opinion, the issue is how to capture the protocol entities mapping for indirect path which is a non-3GPP link. RAN2 has agreed that no adaptation layer is placed over non-3GPP link. So we suggest to describe the mapping relation implicitly and leave the details to UE implementation.
Actually one possible implementation is that remote UE establish internal transmission tunnels with relay UE for each remote UE’s indirect or multi-path split bearer . After PDCP PDU is generated, remote UE deliver the PDCP PDU to the corresponding tunnel. Upon receiving the PDCP PDU from a given tunnel, Relay UE may deliver the received PDCP PDU to the corresponding Uu RLC channel since 1 to 1 mapping is assumed for remote UE’s RB and relay UE’s Uu RLC channel.
Proposal 15 For scenario2, for upstream, the PDCP entity in remote UE side delivers PDCP PDUs to a Uu RLC entity in relay UE side via non-3GPP link based on UE implementation.
Additionally，it is also FFS on how to configure the 1:1 bearer mapping over Uu link for the indirect path.
	Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path.  FFS how to configure the mapping.


In Uu interface, the mapping between the RB and RLC bearer supports both 1:1 and 1:N mapping, i.e. one RB can be associated with one or more RLC bearer. The mapping relation is configured by servedRadioBearer included in the RLC bearer configuration as shown in following:
	
RLC-BearerConfig ::=                        SEQUENCE {
    logicalChannelIdentity                      LogicalChannelIdentity,
    servedRadioBearer                           CHOICE {
        srb-Identity                                SRB-Identity,
        drb-Identity                                DRB-Identity
    }                                                                                               OPTIONAL,   -- Cond LCH-SetupOnly
    reestablishRLC                              ENUMERATED {true}                                   OPTIONAL,   -- Need N
    rlc-Config                                  RLC-Config                                          OPTIONAL,   -- Cond LCH-Setup
    mac-LogicalChannelConfig                    LogicalChannelConfig                                OPTIONAL,   -- Cond LCH-Setup
    ...,
    [[
    rlc-Config-v1610                            RLC-Config-v1610                                    OPTIONAL    -- Need R
    ]],
    [[
    rlc-Config-v1700                            RLC-Config-v1700                                    OPTIONAL,   -- Need R
    logicalChannelIdentityExt-r17               LogicalChannelIdentityExt-r17                       OPTIONAL,   -- Cond LCH-SetupModMRB
    multicastRLC-BearerConfig-r17               MulticastRLC-BearerConfig-r17                       OPTIONAL,   -- Cond LCH-SetupOnlyMRB
    servedRadioBearerSRB4-r17                   SRB-Identity-v1700                                  OPTIONAL    -- Need N
    ]]
}



Therefore we think 1:1 mapping for scenario2 can be achieved by re-using the servedRadioBearer. 
Additionally, it has been agreed that one relay UE only serve one remote UE in scenario2. For relay UE to differentiate the received RLC bearer belongs to remote UE or it’s own, following two options can be considered:
1. Uu RLC bearer configuration(RLC-BearerConfig) is used to configure Uu channel for remote UE and relay UE’s own RLC bearer. Additionally Uu RLC bearer configuration include a remote UE indication.
2. Uu RLC channel configuration(Uu-RelayRLC-ChannelConfig) is used to configure Uu channel for remote UE. Uu RLC bearer configuration(RLC-BearerConfig) is used to set relay UE’s own RLC bearer. Additionally,  to configure 1:1 bearer mapping, Uu RLC channel configuration(Uu-RelayRLC-ChannelConfig) shall include a servedRadioBearer.
From our perspective, option2 re-use signaling designed for sidelink U2N relay, which we think may confuse the UE aggregation and SL U2N relay. So we suggest to adopt option1.
For example, for indirect path Uu RLC channel, after receiving a RLC configuration including remote UE indication and served DRB ID 1 from gNB, relay UE knows this received RLC configuration is used for forwarding the packet of remote UE’s DRB1. 
Proposal 16 It is suggested to re-use the servedRadioBearer included in Uu RLC bearer configuration to configure the 1:1 bearer mapping for scenario2. 
Proposal 17 For relay UE to differentiate the received RLC bearer belongs to remote UE or it’s own, Uu RLC bearer configuration(RLC-BearerConfig) shall include a remote UE indication.
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In this contribution, following proposals are given:
Observation 1 Prior configuration always have available SRB1 configuration. Initiate RRC reestablishment is unnecessary and time consuming, may cause unacceptable service interruption.
Observation 2 In Uu interface, for SCG addition/change, the order the UE sends the ReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. If UE sends the complete message before initiating connection to target direct path gNB, gNB can not be aware of the failure.
Observation 3 When UE performs relay selection, if multiple suitable NR sidelink U2N Relay UEs are available, it is up to Remote UE implementation to choose one NR sidelink U2N Relay UE. Compare with with gNB indicates the RRC state of target relay UE, obtain the RRC state during discovery phase make remote UE to perform better relay selection, e.g. select the relay UE in RRC connected state to avoid further sending PC5-RRC trigger signaling. 
Observation 4 If network want remote UE to use PC5-RRC trigger signaling, SRB1 without duplication or suspend SRB1 over indirect path can be configured to remote UE. Otherwise, SRB1 with duplication can be configured to UE, with which, legacy triggering mechanism can be re-used.
Observation 5 By reusing legacy T420 stop condition, we still needs to further design T420 stop condition in case SRB1 is non-duplication or indirect path is suspended.
Observation 6 Remote UE does not know the channel condition between relay UE and gNB.
Observation 7 Suppose gNB does not configure UE aggregation to remote UE immediately, it requires the relay UE whose C-RNTI is reported by remote UE to stay in RRC Connected state. 
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Proposal 1 For direct path addition/change, upon T304 expiry, UE fall back to prior configuration and initiate failure reporting procedure. No need to initiate RRC Reestablishment.
Proposal 2 No needs to handle the case that target relay UE reselect a different cell.
Proposal 3 For bring IDLE/INACTIVE relay UE to RRC connected state, an indication of L2 relay is delivered from remote UE to relay UE to distinguish the trigger from legacy usage if existing PC5-RRC signaling is reused.
Proposal 4 RRC state can be included in PC5 Relay Discovery message sent by the relay UE.
Proposal 5 Do not support NW indication to remote UE to decide whether PC5-RRC trigger is used or not.
Proposal 6 RAN2 pursue a unified T420 stop condition for indirect path addition/change for different RRC state of relay UE and/or SRB1 configuration.
Proposal 7 The T420-like stop condition for indirect path addition/change is upon establishing PC5 RRC connection with relay UE.
Proposal 8 Re-use MCGFailureInformation to report the PC5-RLF.
Proposal 9 Legacy Uu failure type can be reused in MFI, no need to introduce additional IE for direct path failure.
Proposal 10 Add a new indirect path failure in MCF failure type, no need to differentiate detailed PC5 failure type.
Proposal 11 For the case that  failure detection on the existing path with additional path addition, UE follow legacy single path procedure(i.e. reestablish RRC via cell/Relay reselection).
Proposal 12 Relay UE informs assistance information of indirect path to remote UE on how to split the packet.
Proposal 13 Support RRC IDLE and INACTIVE Relay UE for scenario 2.
Proposal 14 Support to use S-TMSI as IDLE/INACTIVE relay UE ID.
Proposal 15 For scenario2, for upstream, the PDCP entity in remote UE side delivers PDCP PDUs to a Uu RLC entity in relay UE side via non-3GPP link based on UE implementation.
Proposal 16 It is suggested to re-use the servedRadioBearer included in Uu RLC bearer configuration to configure the 1:1 bearer mapping for scenario2. 
Proposal 17 For relay UE to differentiate the received RLC bearer belongs to remote UE or it’s own, Uu RLC bearer configuration(RLC-BearerConfig) shall include a remote UE indication.
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