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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
Security key change
	Issue#2-1 Whether the PC5 unicast link can be maintained during direct path addition/release and direct path change without indirect path change procedures. (Scenario 1 only)
	The issue is going to impact UE behaviors in RRC spec, but has not been discussed yet.
	To be discussed in next meeting.


According to current specification, if UE needs to handover to a new cell, gNB will send reconfiguration with sync to UE. At the same time, UE can further check whether masterKeyUpdate is included in reconfigurationwithsync message. If included, UE needs to perform security key update and derive the new key. But for each PDCP entity, UE can only use the derived new key to cipher the packet if reestablishPDCP is set. In other words, network will update the key along with PDCP reestablishment, the packet with old key buffered in PDCP entity will be re-transmitted using new key.
Regarding the packet buffered in RLC entity, as shown in following, network can re-configure the RLC entity, and corresponding packet ciphered by old key will be dropped, which may cause a service interruption.
	NOTE 3: When setting the reestablishPDCP flag for a radio bearer, the network ensures that the RLC receiver entities do not deliver old PDCP PDUs to the re-established PDCP entity. It does that e.g. by triggering a reconfiguration with sync of the cell group hosting the old RLC entity or by releasing the old RLC entity.


For uplink, network can first establish the new RLC entity, but not release the old RLC entity. With such operation, the packet buffered in the old RLC entity can still be transmitted to gNB. Then it’s up to gNB’s PDCP entity to handle the packet with old key. For downlink, before updating the key, gNB ensures that all packets buffered in RLC entity are transmitted to UE and no PDCP packet with old key will be delivered to RLC entity. Then after all packets buffered in RLC entity are transmitted to UE, gNB update the key and transmit the packet with new key.
When it comes into MP, the packets may be transmitted to network/UE via a relay UE, except RLC entity in remote UE and gNB, more packets ciphered with old key will be buffered in relay UE. Similar with Uu interface, network can re-configure RLC entity in remote UE/relay UE to discard the packet ciphered with old key. And, as mentioned by rapporteur, UE can also release the PC5 connection with relay UE to discard the packet ciphered with old key.
However, release operation of RLC entity/PC5 connection may cause service interruption. And such service interruption may becomes more serious in MP, especially for downlink. Since for downlink in PC5 interface, gNB does not know when the packet is transmitted to remote UE by relay UE, it is possible that there are still remaining packet with old key is buffered in relay UE and gNB update key at remote UE.
To solve this issue, it is suggested to discuss following two options:
Option1: gNB and UE exchange PDCP switch indication to indicate key updates for the subsequent packet transmission. 
Option2: gNB re-establish Uu Relay RLC channel in relay UE and remote UE re-transmit UL packets that have not been acknowledged by PDCP status report, irrespective of whether RLC-ACK of the packet is received or not.
By adopting option1, with this PDCP switch indication, RX PDCP entities in gNB/UE can identifies when the packet is ciphered with new key. By adopting option2, 
Proposal 1 Regarding security key update during direct path addition/change, it is suggested to discuss following tow options:
Option1: gNB and UE exchange PDCP switch indication to indicate key updates for the subsequent packet transmission. 
Option2: gNB re-establish Uu Relay RLC channel in relay UE and remote UE re-transmit UL packets that have not been acknowledged by PDCP status report, irrespective of whether RLC-ACK of the packet is received or not.

Non-3GPP interface
	3
	Whether to indicate SDU discard to the non-3GPP interface is FFS.
	Functionality discussion – to be discussed based on contributions.


	4
	Whether to indicate data volume calculation for MP with N3C
	Functionality discussion – to be discussed based on contributions.




In current PDCP specification, after transmitting packet via one RLC leg successfully, PDCP can indicate other RLC legs to discard the corresponding packet. And PDCP entity can indicate the PDCP data volume to MAC entity for BSR reporting.
Regarding multi-path in scenario2, in case PDCP duplication is enabled, UE will duplicate the packet and transmit the duplicated packet via direct path and indirect path. In case one packet is transmitted successfully via direct path (RLC ack is received), it is reasonable for UE to discard the corresponding packet in indirect path.
However, in scenario2, the link between remote UE and relay UE is a ideal link. We think a ideal link may not have a data buffer to store received packet and also does not have a MAC entity. Therefore, it can be left to UE implementation to indicate SDU discard.
Observation 1:  In scenario2, the link between remote UE and relay UE is a ideal link which does not have MAC entity and data buffer storing received packet .
Proposal 2 Whether indicate SDU discard to the non-3GPP interface can be up to UE implementation.

Regarding whether we need to indicate PDCP data volume to non-3GPP interface, since the Uu BSR triggered by relay UE only take data volume of it’s Uu RLC channel into account, and the PDCP data volume of remote UE is included in remote UE’s Uu BSR, therefore,  no need to indicate PDCP data volume to the non-3GPP interface.
Proposal 3 No need to indicate PDCP data volume to the non-3GPP interface.
DataSplitThreshold
	2
	How to configure, and whether to re-use the same ul-DataSplitThreshold as DC for multipath. (e.g., use different threshold(s) for multipath compared with DC).
	Functionality discussion – to be discussed based on contributions at next meeting.



In Uu interface, if more than one RLC channel is configured, UE can be configured with a ul-DataSplitThreshold. If the split secondary RLC entity is configured and if the total amount of PDCP data volume and RLC data volume pending for initial transmission in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold, UE can submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity.
Considering ul-DataSplitThreshold is a Uu PDCP configuration, we think such threshold can also be introduced for multi-path. However, it is not clear whether we need a separate data split threshold or not. As shown below, legacy ul-datasplitthreshold is a conditional IE(cond SplitBearer) and it is used for RLC entities mapped to different cell groups. As we know, the two RLC legs in multi-path belongs to same cell groups. Therefore, it’s better to set a new datasplitthreshold for multi-path.
	SplitBearer
	The field is absent for SRBs. Otherwise, the field is optional present, need M, in case of radio bearer with more than one associated RLC mapped to different cell groups.


Observation 2: Legacy ul-DataSplitThreshold is a conditional IE, which is configured in case radio bearer is configured with more than one associated RLC mapped to different cell groups. However, the two RLC entities in multi-path belongs to same cell groups.
Proposal 4 It is suggested to set a new data split threshold for multi-path relay.
T420-like for scenario2
	Issue#2-3. To address the Editor Note: whether T4xx is applicable to scenario 2. 
	In [Post123bis][417], companies raised a question that whether T420-like time is applicable for scenario 2, for which a EN was added. 
	To be discussed in next meeting.


It’s FFS whether T420-like is applicable to scenario 2. According to current specification, T420-like timer is started upon receiving the indirect path command, and stopped upon receiving the PC5 RLC ACK for RRCReconfigurationComplete message. Upon T420-like timer expiry, UE considers the indirect path addition/change fails, and initiates indirect path failure reporting procedure.
When it comes to scenario2, the link between remote UE and relay UE is a ideal link. From 3GPP perspective, we can consider remote UE does not need to perform a discovery procedure and link establishment procedure. Therefore, no need to introduce T420-like timer to control  indirect path addition/change procedure.
Observation 3: The link between remote UE and relay UE is a ideal link, from 3GPP perspective, we can consider remote UE does not need to perform a discovery procedure and link establishment procedure, and there is no latency to perform indirect path change. 
Proposal 5 For Scenario2, no need to introduce T420-like timer to control  indirect path addition/change procedure.
Stop condition of T420-like
	Issue#2-2. Stop condition of T420-like timer, when relay UE is in idle/inactive state and triggered to connected state by PC5-RRC, or when relay UE is in connected state. (Scenario 1 only)

	In RAN2 #123bis meeting, the following agreement was achieved,
If RRCReconfigurationComplete is transmitted in indirect path, reuse R17 Legacy T420 stop condition (i.e., PC5 RLC ACK of RRCReconfigurationComplete in indirect path) for new T420-like timer. Else, down-select next meeting from the following options for the stop condition:
Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).
Option 2: upon reception of RRCReconfigurationCompleteSidelink.
	To be discussed in next meeting.



If RRCReconfigurationComplete is transmitted in indirect path, reuse R17 Legacy T420 stop condition (i.e., PC5 RLC ACK of RRCReconfigurationComplete in indirect path) for new T420-like timer. Else, down-select next meeting from the following options for the stop condition:
Option 1: PC5 connection is established (i.e., PC5-S unicast link establishment procedure is complete).
Option 2: upon reception of RRCReconfigurationCompleteSidelink.
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.
Suppose RRCReconfigurationComplete is transmitted via indirect path, the stop condition, i.e. PC5 RLC acknowledgement is received from target L2 U2N Relay UE, can be reused. For direct SRB1 or split SRB1 without duplication, 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.
Proposal 6 The T420-like stop condition for indirect path addition/change is upon establishing PC5 RRC connection with relay UE.
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, this is a corner case which also exists in legacy D2I path switch that 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.
Proposal 7 No needs to handle the case that target relay UE reselect a different cell.
Path failure handling
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 8 All uu failure types have been included 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 9 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 10 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), no enhancement is needed.

[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Conclusion
In this contribution, following proposals are given:
Proposal 1 Regarding security key update during direct path addition/change, it is suggested to discuss following tow options:
Option1: gNB and UE exchange PDCP switch indication to indicate key updates for the subsequent packet transmission. 
Option2: gNB re-establish Uu Relay RLC channel in relay UE and remote UE re-transmit UL packets that have not been acknowledged by PDCP status report, irrespective of whether RLC-ACK of the packet is received or not.
Proposal 2 Whether indicate SDU discard to the non-3GPP interface can be up to UE implementation.
Proposal 3 No need to indicate PDCP data volume to the non-3GPP interface.
Proposal 4 It is suggested to set a new data split threshold for multi-path relay.
Proposal 5 For Scenario2, no need to introduce T420-like timer to control  indirect path addition/change procedure.
Proposal 6 The T420-like stop condition for indirect path addition/change is upon establishing PC5 RRC connection with relay UE.
Proposal 7 No needs to handle the case that target relay UE reselects a different cell.
Proposal 8 All Uu failure types have been included in MFI, no need to introduce additional IE for direct path failure.
Proposal 9 Add a new indirect path failure in MCF failure type, no need to differentiate detailed PC5 failure type.
Proposal 10 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), no enhancement is needed.
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