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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last RAN2 meeting, it was concluded that Rel-18 relay work item is complete from RAN2 point of view. But there are still some leftover issues identified through email discussion, listed below. Besides, the related RILs (C234, C235 and H661) are marked as “ToDo”, further information is list as below for forther follow up and discussion. 
· Multi-path:
· Whether to revisit pdcp-DuplicationMoreThanOneUuRLC-r18 and whether additional separate UE capability is needed?
· What is the stop condition of T421 in case of RRCReconfiguration is not transmitted via indirect path?
· Whether T421 is applicable to scenario 2?
· Whether Rel-17 Relay UEs can be considered as candidate target relay UEs?
· Whether there is other condition to include the connectionForMP?
· Whether additional failure type is needed in IndirectPathFailureInformation message?
· Whether ASN structure optimization is needed for indirect path release?
· U2U relay:
· Whether to revisit UE capability to indicate BC list for U2U Relay discovery?
· FFS whether/how to capture if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available.
· How to carry e2e QoS and split PDB?
· RIL related issues:
· C234, C235 and H661.
Discussion
Leftover Issues on Multi-Path
Whether to revisit pdcp-DuplicationMoreThanOneUuRLC-r18 and whether additional separate UE capability is needed?
The current definition for this parameter is listed below:
pdcp-DuplicationMoreThanOneUuRLC-r18
Indicates whether L2 multi-path remote UE supports PDCP duplication with more than one RLC entity over Uu interface in L2 multi-path relay.

During the discussion, the opponent of introducing the above new parameter thought that the legacy Uu capability whether to support Uu duplication can be directly reused. The proponent of introducing the above new parameter thought there are some cases that legacy Uu duplication can be supported while there is no needed to further support duplication in MP case. The new introduced definition has more flexibility, it is preferred to keep it. For L2 U2U relay, there is no further enhancement introduced in R18 on PDCP duplication aspect, it is not convinced to further introduce any new capability from our point of view.
Proposal 1: RAN2 keeps the current UE capability (pdcp-DuplicationMoreThanOneUuRLC-r18) and does not further introduce any capability on PDCP duplication aspect for L2 multi-path.
Stop condition of T421 in case of RRCReconfiguration is not transmitted via indirect path
According to the TS38.331, one editor note is captured, as below:
Editor’s Note: FFS the stop condition for other cases, i.e. PC5-RRC trigger, CONNECTED relay UE.
In the RAN2#123bis meeting, regarding to the T421 maintenance, the following agreements were reached:
The start condition of new T420-like timer is “Upon reception of the RRCReconfiguration message including sl-IndirectPathAddChange”.
For path addition/change cases in MP Scenario 1, RRCReconfgurationComplete is always transmitted in direct path. Only if NW configures split SRB1 with PDCP duplication, RRCReconfigurationComplete message is sent to gNB via both paths.
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.
The remote UE reports the failure of indirect path addition/change to gNB at the expiry of new T420-like timer. 
Based on the above agreements, when the RRCReconfiguration is not transmitted via indirect path, for the T421 stop condition, two options were listed for down-selection. 
The main disadvantage of Option 1 is that once PC5 connection between Remote UE and Relay UE is established, T421 will be stopped. But the Relay UE Uu RRC connection may be failed. But according to TS38.331, it has been captured that:
	The Relay UE may initiate the procedure when one of the following conditions is met:
1>	if the UE is acting as U2N Relay UE:
2>	upon Uu RLF as specified in 5.3.10;
2>	upon reception of an RRCReconfiguration including the reconfigurationWithSync;
2>	upon cell reselection;
2>	upon L2 U2N Relay UE's RRC connection failure including RRC connection reject as specified in 5.3.3.5 and 5.3.13.10, and T300 expiry as specified in 5.3.3.7, and RRC resume failure as specified in 5.3.13.5;


Hence, in this case, if the Relay UE is failed to establish the Uu RRC connection, it will send NotificationMessageSidelink message to the Remote UE which will trigger IndirectPathFailureInformation message. Hence, Option 1 is slightly preferred. 
Proposal 2: For indirect path addition/change, if RRCReconfigurationComplete message is not transmitted via indirect path, T421 should be stopped when PC5 connection is established.
Whether T421 is applicable to scenario 2?
In the agreed running CR of TS38.331, one editor note is captured as below:
Editor’s Note: whether T421 is applicable to scenario 2.
It is unclear whether T421 is also applicable to scenario 2. Based on Proposal 1 and the previous agreement, current T421 mainly focus on whether PC5 connection is established or not. For scenario 2, the UE-UE link is ideal. Hence, it is unnecessary to introduce T421for scenario 2.
Proposal 3: T421 is not applicable to scenario 2.
[bookmark: _Toc60777037][bookmark: _Toc146781032]Whether Rel-17 Relay UEs can be considered as candidate target Relay UEs?
In the RAN2#123 meeting, one working assumption was reached:
Working assumption:
Rel-17 relay UEs can be considered as candidate target UEs for MP procedures.
The main concern on this working assumption is whether there is any problem for a Rel-17 Relay UE to work as a MP relay UE. In our understanding, the main difference is that the legacy Rel-17 Relay UE does not support the new PC5-RRC signaling. But if the NW can know the Relay UE release, it can avoid using the new PC5-RRC by configuring Split SRB1 with PDCP duplication. There is no real technical problem to block Rel-17 Relay UE to work as a MP Relay UE.
[bookmark: _Ref149656247]Proposal 4: For scenario 1, confirm the working assumption that Rel-17 Relay UEs can be considered as candidate target UEs for MP procedures.
Whether there is other condition to include the connectionForMP?
In the agreed running CR of TS38.331, there is one editor note as below:
Editor’s Note: FFS whether there is other condition to include the new indication, e.g. explicit NW indication, or RRC state of the L2 U2N Relay UE.
The main reason to capture this FFS is that some companies think that NW should be aware of the selected L2 U2N Relay UE’s RRC state and release in order to decide whether to configure split SRB1 with PDCP duplication or configure this indication.
In our understanding, considering only intra-gNB MP is considered in Rel-18, NW can aware of the RRC state of the selected target Relay UE. In case of the selected target Relay UE is in IDLE/INACTIVE state, in order to determine whether to configure the split SRB1 with PDCP duplication or configure this new indication, there are two options from the perspective of NW:
· Option 1: NW always configures split SRB1 with PDCP duplication.
In this option, the new indication to trigger IDLE/INACTIVE target Relay UE to enter RRC_CONNECTED will never be used.
· Option 2: If the selected target Relay UE is Rel-18 Relay UE in IDLE/INACTIVE state, NW can configure the new indication; otherwise, split SRB1 with PDCP duplication can be configured.
In this option, NW should be aware the target Relay UE’s release in order to make decision on the detailed configuration. Hence, Remote UE should report the Relay UE’s release or capability to NW.
Considering Option 1 cannot support this new indication, it had better use option 2.
[bookmark: _Ref149656251]Proposal 5:  For scenario 1, Remote UE should acquire the release of the candidate target Relay UE and indicate it to NW.
Currently, only the following condition is mentioned for including the new indication, listed below:
	The L2 U2N Remote UE in RRC_CONNECTED shall:
1>	if the UE is configured with sl-IndirectPathAddChange set to setup, and not configured with split SRB1 with duplication:
2>	include connectionForMP;


If Proposal 4 is agreed, it can help gNB to determine whether to configure split SRB1 with duplication, but there is no need to introduction new indication.
Proposal 6:  No new condition is needed to include connectionForMP in RemoteUEInformationSidelink message and the corresponding editor’s note can be removed.
Whether additional failure type is needed in IndirectPathFailureInformation message?
In the last RAN2 meeting, it was agreed that IndirectPathFailureInformation can be used to report the indirect path failure via direct path and failure type can be included in the IndirectPathFailureInformation but the detailed failure type can be further discussed during CR drafting. The corresponding agreement is as below:
Failure type is included in the IndirectPathFailureInformation message; details can be worked out in CR drafting.
During the CR drafting period, the following was captured in the agreed running TS38.331 CR:
FailureReportIndirectPath-r18 ::=		SEQUENCE {
    failureTypeIndirectPath-r18			ENUMERATED {t421-Expiry,sl-Failure,n3c-Failure, relayUE-Uu-RLF, ffsrelayUE-HO, relayUE-CellReselection, relayUE-Uu-RRC-Failure, indirectPathAddChangeFailure} OPTIONAL,
Furthermore, in section 5.7.3c.3 of running TS38.331 CR, how to set the failure type filed in IndirectPathFailureInformation message was also specified, as below:
	The L2 U2N Remote UE configured with SL indirect path shall set the indirect path failure type as follows:
1>	if the UE initiates transmission of the IndirectPathFailureInformation message due to T4xx expiry in accordance with clause 5.3.5.16.1.3 :
2>	set the failureTypeIndirectPath as t421-Expiry;
1>	else if the UE initiates transmission of the IndirectPathFailureInformation message due to reception of the NotificationMessageSidelink including indicationType, in accordance with clause 5.8.9.10.4:
2>	set the failureTypeIndirectPath as the value in indicationType received from NotificationMessageSidelink;
1>	else if the UE initiates transmission of the IndirectPathFailureInformation message due to sidelink radio link failure in accordance with clause 5.8.9.3:
2>	set the failureTypeIndirectPath as sl-Failure;
1> if the target L2 U2N Relay UE (i.e., the UE indicated by sl-IndirectPathRelayUE-Identity in the received sl-IndirectPathAddChange) changes its serving PCell to a different cell from the target cell (i.e. the cell indicated by sl-IndirectPathCellIdentity in the received sl-IndirectPathAddChange) before path addition or change:
2>	set the failureTypeIndirectPath as indirectPathAddChangeFailure;
The N3C remote UE shall set the indirect path failure type as follows:
1>	if the UE initiates transmission of the IndirectPathFailureInformation message due to N3C connection failure:
2>	set the failureTypeIndirectPath as n3c-Failure;
1>	else if the UE initiates transmission of the IndirectPathFailureInformation message due to Uu radio link failure on N3C indirect path:
2>	set the failureTypeIndirectPath as relayUE-Uu-RLF;
NOTE: it is out of 3GPP scope how the remote UE detects N3C connection failure, or how the relay UE indicates Uu RLF to the remote UE on the N3C connection.


Based on the above description, we should further discuss how to solve the following editor note:
Editor’s Note: FFS whether the detailed report types other than indirectPathAddChangeFailure, path failure, Uu-RLF, Uu failure, PC5-RLF can be included.
In our understanding, the current failure types captured in TS38.331 is already enough, and no additional failure type is needed. Hence, it had better remove the editor note.
Proposal 7: Suggested to remove the following editor note from the TS38.331:
Editor’s Note: FFS whether the detailed report types other than indirectPathAddChangeFailure, path failure, Uu-RLF, Uu failure, PC5-RLF can be included.
Furthermore, we noticed that the failure type of Relay UE HO was still FFS in the ASN.1 (ffsrelayUE-HO). In our understanding, for the Remote UE, the handling of Relay UE HO can be handled similar as the Relay UE Uu RLF. That is once Remote UE receives NotificationMessageSidelink message indicating Relay UE HO, it can indicate the failure type as relay UE-HO. Hence the ffs in the ffsrelayUE-HO should be removed.
Proposal 8: In the failureTypeIndirectPath, remove the ffs from ffsrelayUE-HO.
ASN structure for indirect path release
In the section of ASN of RRCReconfiguration message, one editor note is captured, as below:
Editor’s Note: FFS whether/how to indicate PC5 release/maintain for indirect path add/modify/release. And for indirect path release, FFS whether to include an explicit “directPathRelease” flag in the reconfiguration procedure so that the UE can apply a simpler behaviour.  
Currently, regarding to the indirect path release, the following ASN structure is used:
sl-IndirectPathAddChange-r18		SetupRelease { SL-IndirectPathAddChange-r18 }
If sl-IndirectPathAddChange is set to setup, it means SL indirect path addition or change; otherwise, if it set to release, it means SL indirect path release. In our understanding, the current structure is clear, no need to change it.
Proposal 9: The current ASN structure for indirect path release does not need to be changed.
Leftover Issues on U2U Relay
Whether to revisit UE capability to indicate BC list for U2U Relay discovery?
The current captured definition is inherited from R16 SL and R17 SL U2N relay. The discussion point is whether the UE capability for U2U relay should be different with U2N relay and SL. From the current definition of this capability (listed as below), supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18 is used to indicates for a particular Uu band combination, the PC5 U2U relay discovery band combination(s) on which the UE supports simultaneous transmission/reception of PC5 data (U2U relay discovery) and Uu uplink/downlink respectively. supportedBandCombinationListSL-U2U-RelayDiscovery-r18 is used to indicate the supported band combinations of NR U2U sideline relay discovery message transmission and reception by the UE. Both parameters have same function to U2N relay. From this point of view, the current parameters are suitable.
supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18
Indicates, for a particular Uu band combination, the PC5 U2U relay discovery band combination(s) on which the UE supports simultaneous transmission/reception of PC5 data (U2U relay discovery) and Uu uplink/downlink respectively.
supportedBandCombinationListSL-U2U-RelayDiscovery-r18
Defines the supported band combinations of NR U2U sidelink relay discovery message transmission and reception by the UE. This parameter is used by the remote UE and relay UE, and for the case of L2 and L3 relay.

Proposal 10: RAN2 keeps the current UE capability to indicate BC list for U2U Relay discovery (supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18).
FFS whether/how to capture if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available.
This issue is for the case that the peer UE is far away resulting in bad quality of direct link (e.g., in case that the SL-RSPR/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not measurable). Some companies think this case can trigger U2U relay discovery and relay selection, and should be explicitly captured in spec. From scenario point of view, it is fair. But from spec impact point of view, it is not convinced to further introduce any clarification even a NOTE. Since for the above raised case, it can be handled by RLF case. There is no need to further clarify any more.
Proposal 11: RAN2 does not need to further capture any clarification for the case that if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available in Rel-18.
How to carry e2e QoS and split PDB
In RAN2#124 meeting, RAN2 downselected from two options for how to carry e2e QoS and split PDB and made the below agreements:
Implement the RRC CR with two new PC5-RRC messages, one for source remote UE to send e2e QoS to relay UE, the other one for relay UE to send split PDB to source remote UE.  Whether this message arrangement is optimal can be discussed in maintenance.

In the latest RAN2 RRC spec, the above agreement is captured by introducing the below new subclause: 
5.8.9.11 Sidelink UE information 
5.8.9.11.1 General


Figure 5.8.9.11.1-1: Sidelink UE information procedure
This purpose of this procedure is to transfer the UE information in sidelink. The L2 U2U Remote UE informs its end-to-end QoS information to its connected L2 U2U Relay UE in the UEInformationRequestSidelink message, and the L2 U2U Relay UE delivers the split QoS information of the first-hop to the Remote UE in the UEInformationResponseSidelink message.
[bookmark: _Hlk152345718]Editor’s Note: Whether this message arrangement is optimal can be discussed in maintenance. Whether to cover the case the Relay UE updates the QoS split can be discussed in maintenance.

In the current spec, two new PC5-RRC messages are added for QoS split. In the current Editor’s Note, there are two issues should be further discussed:
· Whether the introduced two new PC5-RRC messages are optimal?
From technical point of view, reusing legacy PC5-RRC signalling and introducing two new PC5-RRC messages are all work. Since in Uu operations we use RRCReconfiguration for multiple purposes, this shows the rationality by resuing legacy PC5-RRC signalling. But considering the current 331 spec already captured the two new PC5-RRC messages, and there is no technical concern with this way-out, it is nature to delete the editor’s note and keeping the two new PC5-RRC messages.
Proposal 12: RAN2 keeps the added two new PC5-RRC message for QoS split.
· Whether to cover the case that the Relay UE updates the QoS split?
During the CR discussion, some company raised the above case that whether relay UE can update split QoS without remote UE’s request message. We fail to see the motivation to the raised case, since relay UE had split the QoS parameter, just wonder why it needs to update the QoS split consequence without remote UE’s request message. One key point, RAN2 already decided that the E2E QoS is transferred from end remote UE, and the detailed split method is left to relay UE implementation, it is not convinced with the case that added two new PC5-RRC message for QoS split. 
Proposal 13: For QoS split, relay UE updates the QoS split without remote UE’s request is not supported in Rel-18.
RIL related issues
· C234, C235 and H661
The RILs (C234, C235 and H661) are related to N3C path addition/change failure in case of multi-path MP. During the RIL discussion, the rapporteur’s comment is as below:
[image: Rapp: C234 and C235 are based on assumption of support N3C indirect path addition/change failure detection and reporting, while H661 propose to not have T421 for N3C case.
The rapp understands if totally align with scenario 1, there should be path addition/change failure for scenario 2, but the issue is whether/how to determine change failure. In scenario 1, the remote UE may not be able to establish PC5 connection with relay UE successfully, so T421 is specified; however, in scenario 2, can we assume the N3C is stable without failure detection based on timer? 
if companies think failure handling is necessary, we can have further discussion.
]
Firstly, as we proposed in Proposal 3, we also agree to not use T421 for N3C case, which is aligned with the proposal in RIL H661. 
Secondly, RIL C234 and C235 are different from H661, which are aiming to discuss how to handle the indirect path addition/change failure for scenario 2. It needs to discuss whether the N3C is stable without failure detection based on timer as proposed by rapporteur.  
In RAN2#119bis, it was agreed that:
Proposal 12	[21/21] (modified) When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2. For PC5 interface in Scenario-1, it performs sidelink based on Rel-16 V2X specification [20/21]. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope.
FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2.
Furthermore, in RAN2#121bis and RAN2#124 meetings, it was agreed that:
Agreements in RAN2#121 bis:
If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path.  Details of the reporting mechanism can be further discussed.
Agreements in RAN2#124:
The indirect path failure is reported via a new IndirectPathFailureInformation message for both scenarios. 

Based on the above agreements, it is obvious that N3C indirect path cannot be considered as stable, hence, it is obvious that when performing the N3C indirect path addition/change, it can failure. How to handle the N3C indirect path addition/change failure should be fixed in spec. Certainly, how to detects the N3C indirect path addition/change failure can be out of 3GPP scope.
[bookmark: _Hlk159242456]Proposal 14: To support N3C indirect path addition/change failure, RAN2 needs to fix it in procedure (no ASN.1 impact).
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: RAN2 keeps the current UE capability (pdcp-DuplicationMoreThanOneUuRLC-r18) and does not further introduce any capability on PDCP duplication aspect for L2 multi-path.
Proposal 2: For indirect path addition/change, if RRCReconfigurationComplete message is not transmitted via indirect path, T421 should be stopped when PC5 connection is established.
Proposal 3: T421 is not applicable to scenario 2.
Proposal 4: For scenario 1, confirm the working assumption that Rel-17 Relay UEs can be considered as candidate target UEs for MP procedures.
Proposal 5:  For scenario 1, Remote UE should acquire the release of the candidate target Relay UE and indicate it to NW.
Proposal 6:  No new condition is needed to include connectionForMP in RemoteUEInformationSidelink message and the corresponding editor’s note can be removed.
Proposal 7: Suggested to remove the following editor note from the TS38.331:
Editor’s Note: FFS whether the detailed report types other than indirectPathAddChangeFailure, path failure, Uu-RLF, Uu failure, PC5-RLF can be included.
Proposal 8: In the failureTypeIndirectPath, remove the ffs from ffsrelayUE-HO.
Proposal 9: The current ASN structure for indirect path release does not need to be changed.
Proposal 10: RAN2 keeps the current UE capability to indicate BC list for U2U Relay discovery (supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18).
Proposal 11: RAN2 does not need to further capture any clarification for the case that if the SL-RSRP/SD-RSRP measurement of the peer NR sidelink U2U Remote UE is not available in Rel-18.
Proposal 12: RAN2 keeps the added two new PC5-RRC message for QoS split.
Proposal 13: For QoS split, relay UE updates the QoS split without remote UE’s request is not supported in Rel-18.
Proposal 14: To support N3C indirect path addition/change failure, RAN2 needs to fix it in procedure (no ASN.1 impact).
The corresponding TS38.331 TPs for the above proposal 2~8 and proposal 14 are attached in section 4.
Text Proposal
---------------------------------------TP corresponding Proposal 2------------------------------------------------
[bookmark: _Toc156129693][bookmark: _Toc60776760]5.3.5.3 Reception of an RRCReconfiguration by the UE
……
1>	if sl-IndirectPathAddChange was included in RRCReconfiguration message and if SRB1 is configured as split SRB and pdcp-Duplication is configured:
2>	when successfully sending RRCReconfigurationComplete message via SL indirect path (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE):
3>	stop timer T421, if running;
1> If sl-IndirectPathAddChange was included in RRCReconfiguration message and if SRB1 is configured as non-split SRB or pdcp-Duplication is not configured:
2> if the PC5 unicast link with the target L2 U2N Relay UE is established:
     3> stop timer T421, if running;
……
5.3.5.17.2.2 SL indirect path specific configuration
The L2 U2N Remote UE shall:
1>	if sl-IndirectPathAddChange is set to setup:
2>	consider the UE indicated by the sl-IndirectPathRelayUE-Identity to be the (target) L2 U2N Relay UE and indicate to upper layer to trigger the PC5 unicast link establishment with the L2 U2N Relay UE;
2>	start timer T421 for the corresponding L2 U2N Relay UE with the timer value set to T421t421;
2>	indicate to upper layer (to trigger the PC5 unicast link release) with the source L2 U2N Relay UE in case of SL indirect path change (i.e. a new L2 U2N Relay UE is indicated via sl-IndirectPathRelayUE-Identity);
1>	else if sl-IndirectPathAddChange is set to release:
2>	consider the SL indirect path is released and release the corresponding configurations;
2>	indicate to upper layer (to trigger the PC5 unicast link release) with the L2 U2N Relay UE.
	T420
	Upon reception of the RRCReconfiguration message including sl-PathSwitchConfig
	Upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE)
	Perform the RRC re-establishment procedure as specified in 5.3.7.

	T430
	Start or restart from the subframe indicated by epochTime upon reception of SIB19, or upon reception of RRCReconfiguration message for the target cell including reconfigurationWithSync, or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message for the target cell including reconfigurationWithSync.
	Stop T430, if it is running, for the source cell upon reception of RRCReconfiguration message including reconfigurationWithSync, or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync.
	Perform the actions as specified in 5.2.2.6.

	T421
	Upon reception of the RRCReconfiguration message including sl-IndirectPathAddChange
	Upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE) if split SRB1 with duplication is configured; Otherwise, upon the PC5 unicast link with the target L2 U2N Relay UE is established.
	Perform the Failure Information Reporting as specified in 5.7.3c.

	T430
	Start or restart from the subframe indicated by epochTime upon reception of SIB19, or upon reception of RRCReconfiguration message for the target cell including reconfigurationWithSync, or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message for the target cell including reconfigurationWithSync.
	Stop T430, if it is running, for the source cell upon reception of RRCReconfiguration message including reconfigurationWithSync, or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync.
	Perform the actions as specified in 5.2.2.6.


Editor’s Note: FFS the stop condition for other cases, i.e. PC5-RRC trigger, CONNECTED relay UE.
---------------------------------------TP corresponding Proposal 3------------------------------------------------
[bookmark: _Toc156129763]5.3.5.17.3.2	N3C remote UE configuration
The N3C remote UE shall:
1>	if n3c-IndirectPathAddChange is set to setup:
2>	consider the non-3GPP connection with the relay UE indicated by the n3c-RelayIdentification to be used for the N3C indirect path;
2>	consider the source non-3GPP connection is not to be used in case of N3C indirect path change (i.e. a new relay UE is indicated by the n3c-RelayIdentification);
1>	else if n3c-IndirectPathAddChange is set to release:
2>	consider the indirect path is not to be used and release the corresponding configuration.
Editor's Note: whether T421 is applicable to scenario 2.
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-------------------------------------------------------------------------TP corresponding Proposal 4 -------------------------------------------------------------------
–	SL-IndirectPathAddChange
The IE SL-IndirectPathAddChange specifies the configuration information of SL indirect path for SL indirect path addition/change in MP.
SL-IndirectPathAddChange information element
-- ASN1START
-- TAG-SL-INDIRECTPATHADDCHANGE-START

SL-IndirectPathAddChange-r18 ::=              SEQUENCE {
    sl-IndirectPathRelayUE-Identity-r18          SL-SourceIdentity-r17,
[bookmark: _Hlk148536394]    sl-IndirectPathCellIdentity-r18				CellIdentity,
    t421-r18										ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000},
    ...
}

-- TAG-SL-INDIRECTPATHADDCHANGE-STOP
-- ASN1STOP

	SL-IndirectPathAddChange field descriptions

	sl-IndirectPathRelayUEIdentity
Indicates the L2 source ID of the L2 U2N Relay UE of SL indirect path. The L2 U2N Relay UE of SL indirect path can be either Rel-17 or Rel-18 Relay UE.

	sl-IndirectPathCellIdentity
Identifies the serving cell of the indicated L2 U2N Relay UE.

	t421
Indicates the timer value of T421 to be used during indirect path addition or change.








---------------------------------TP corresponding Proposal 5-------------------------------------------------
[bookmark: _Toc156129900]5.5.5	Measurement reporting
[bookmark: _Toc156129901][bookmark: _Toc60776901]5.5.5.1	General


Figure 5.5.5.1-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to the network. The UE shall initiate this procedure only after successful AS security activation.
For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within the MeasurementReport message as follows:
1>	set the measId to the measurement identity that triggered the measurement reporting;
1>	for each serving cell configured with servingCellMO:
……
1>	if the UE is acting as L2 U2N Remote UE:
2>	set the sl-MeasResultServingRelay in accordance with the following:
3>	set the cellIdentity to include the cellAccessRelatedInfo contained in the discovery message received from the serving L2 U2N Relay UE;
3>	set the sl-RelayUE-Identity to include the Source L2 ID of the serving L2 U2N Relay;
3>	if the measurement of serving L2 U2N Relay UE is based on SL-RSRP:
4>	set the sl-MeasResult to include the SL-RSRP of the serving L2 U2N Relay UE;
4>	set the sl-MeasQuantity to SL-RSRP, if supported by the UE;
3>	else:
4>	set the sl-MeasResult to include the SD-RSRP of the serving L2 U2N Relay UE;
4>	set the sl-MeasQuantity to SD-RSRP, if supported by the UE;
NOTE 1:	In case of no data transmission from L2 U2N Relay UE to L2 U2N Remote UE, it is left to UE implementation whether to use SL-RSRP or SD-RSRP when setting the sl-MeasResultServingRelay of the serving L2 U2N Relay UE.
1>	if there is at least one applicable neighbouring cell or candidate L2 U2N Relay UE to report:
2>	if the reportType is set to eventTriggered or periodical:
3>	if the measurement report concerns the candidate L2 U2N Relay UE:
4>	set the sl-MeasResultsCandRelay in measResultNeighCells to include the best candidate L2 U2N Relay UEs up to maxNrofRelayMeas in accordance with the following:
5>	if the reportType is set to eventTriggered:
6>	include the L2 U2N Relay UEs included in the relaysTriggeredList as defined within the VarMeasReportList for this measId;
5>	else:
6>	include the applicable L2 U2N Relay UEs for which the new measurement results became available since the last periodical reporting or since the measurement was initiated or reset;
5>	for each L2 U2N Relay UE that is included in the sl-MeasResultsCandRelay:
6>	set the cellIdentity to include the cellAccessRelatedInfo contained in the discovery message received from the concerned L2 U2N Relay UE;
6>	set the sl-RelayUE-Identity to include the Source L2 ID of the concerned L2 U2N Relay UE;
6>	set the sl-MeasResult to include the SD-RSRP of the concerned L2 U2N Relay UE;
6>  set the accessStratumReleaseRelayUE to the release of the concerned L2 U2N Relay UE;
5>	for each included L2 U2N Relay UE, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:
6>	set the sl-MeasResult to include the quantity(ies) indicated in the reportQuantityRelay within the concerned reportConfigRelay in decreasing order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best L2 U2N Relay UE is included first;

[bookmark: _Toc156130859][bookmark: _Toc60777568]–	MeasurementReportSidelink
The MeasurementReportSidelink message is used for the indication of measurement results of NR sidelink.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: UE to UE
MeasurementReportSidelink message
-- ASN1START
-- TAG-MEASUREMENTREPORTSIDELINK-START

MeasurementReportSidelink ::=                   SEQUENCE {
    criticalExtensions                              CHOICE {
        measurementReportSidelink-r16                   MeasurementReportSidelink-r16-IEs,
        criticalExtensionsFuture                        SEQUENCE {}
    }
}

MeasurementReportSidelink-r16-IEs ::=           SEQUENCE {
    sl-MeasResults-r16                              SL-MeasResults-r16,
    lateNonCriticalExtension                        OCTET STRING                                                            OPTIONAL,
    nonCriticalExtension                            SEQUENCE{}                                                              OPTIONAL
}

SL-MeasResults-r16 ::=                          SEQUENCE {
    sl-MeasId-r16                                   SL-MeasId-r16,
    sl-MeasResult-r16                               SL-MeasResult-r16,
    ...
}

SL-MeasResult-r16 ::=                           SEQUENCE {
    sl-ResultDMRS-r16                               SL-MeasQuantityResult-r16                                               OPTIONAL,
    ...,
    [[
    sl-Result-SL-PRS-r18                            SL-MeasQuantityResult-r16                                               OPTIONAL
    ]]
}

SL-MeasQuantityResult-r16 ::=                   SEQUENCE {
    sl-RSRP-r16                                     RSRP-Range                                                              OPTIONAL,
    ...,
    [[
    sl-Rsrp-DedicatedSL-PRS-RP-r18                  INTEGER (0..13)                                                         OPTIONAL
    ]]
}
[bookmark: _Hlk103182387]
SL-MeasResultListRelay-r17 ::=                  SEQUENCE (SIZE (1..maxNrofRelayMeas-r17)) OF SL-MeasResultRelay-r17

[bookmark: _Hlk103182407]SL-MeasResultRelay-r17 ::=                      SEQUENCE {
    cellIdentity-r17                                CellAccessRelatedInfo,
    sl-RelayUE-Identity-r17                         SL-SourceIdentity-r17,
    sl-MeasResult-r17                               SL-MeasResult-r16,
    ...,
    [[
    sl-MeasQuantity-r18                             ENUMERATED { sl-rsrp, sd-rsrp }                                         OPTIONAL,
    accessStratumReleaseRelayUE-r18                 ENUMERATED {rel17, rel18, spare2, spare1, ...}                          OPTIONAL 
    ]]
}

-- TAG-MEASUREMENTREPORTSIDELINK-STOP
-- ASN1STOP

	MeasurementReportSidelink field descriptions

	sl-MeasId
Identifies the sidelink measurement identity for which the reporting is being performed.

	sl-MeasResult
Measured RSRP results of a unicast destination.

	sl-Rsrp-DedicatedSL-PRS-RP
Measured SL PRS-based filtered RSRP.

	AccessStratumReleaseRelayUE
Identifies the release of the candidate L2 U2N Relay UE.






----------------------------------------TP corresponding Proposal 6-----------------------------------------------
[bookmark: _Toc156130094]5.8.9.8.2	Actions related to transmission of RemoteUEInformationSidelink message
When entering RRC_IDLE or RRC_INACTIVE, or upon change in any of the information in the RemoteUEInformationSidelink while in RRC_IDLE or RRC_INACTIVE, the L2 U2N Remote UE shall:
1>	if the UE has SIB request information to provide (e.g. the UE has not stored a valid version of a SIB, in accordance with clause 5.2.2.2.1, of one or several required SIB(s) in accordance with clause 5.2.2.1 and the requested SIB has not been indicated in RemoteUEInformationSidelink message to the L2 U2N Relay UE before):
2>	include sl-RequestedSIB-List in the RemoteUEInformationSidelink to indicate the requested SIB(s);
1>	if the UE has not stored a valid version, in accordance with clause 5.2.2.2.1, of one or several posSIB(s) that the UE requires for a positioning operation, and the requested posSIB has not been indicated in RemoteUEInformationSidelink message to the L2 U2N Relay UE before, and the connected L2 U2N relay UE set posSIB-ForwardingSupported to supported:
2>	include sl-RequestedPosSIB-List in the RemoteUEInformationSidelink to indicate the requested posSIB(s);
1>	if the UE needs the SFN-DFN offset based on the request from upper layers and the connected L2 U2N relay UE set sfn-DFN-OffsetSupported to supported:
2>	set sl-SFN-DFN-OffsetRequested to true;
1>	if the UE has paging related information to provide (e.g. the UE has not sent sl-PagingInfo-RemoteUE in the RemoteUEInformationSidelink message to the L2 U2N Relay UE before), set sl-PagingInfo-RemoteUE as follows:
2>	if the L2 U2N Remote UE is in RRC_IDLE:
1. 3>	include ng-5G-S-TMSI in the sl-PagingIdentityRemoteUE;
1. 3>	if the UE specific DRX cycle is configured by upper layer, set sl-PagingCycleRemoteUE to the value of UE specific Uu DRX cycle configured by upper layer;
2>	else if the L2 U2N Remote UE is in RRC_INACTIVE:
1. 3>	include ng-5G-S-TMSI and fullI-RNTI in the sl-PagingIdentityRemoteUE;
1. 3>	if the UE specific DRX cycle is configured by upper layer,
4>	set sl-PagingCycleRemoteUE to the minimum value of UE specific Uu DRX cycles (configured by upper layer and configured by RRC);
1. 3>	else:
4>	set sl-PagingCycleRemoteUE to the value of UE specific DRX cycle configured by RRC;
1>	submit the RemoteUEInformationSidelink message to lower layers for transmission;
When entering RRC_CONNECTED, if L2 U2N remote UE had sent sl-RequestedSIB-List, sl-RequestedPosSIB-List, and/or sl-PagingInfo-RemoteUE, the L2 U2N Remote UE shall:
1>	set the sl-RequestedSIB-List to the value release if requested before;
1>	set the sl-RequestedPosSIB-List to the value release if requested before;
1>	set the sl-PagingInfo-RemoteUE to the value release if sent before;
1>	submit the RemoteUEInformationSidelink message to lower layers for transmission;
Upon any change in the need of SFN-DFN offset while in RRC_CONNECTED, the L2 U2N Remote UE shall:
1>	if the UE needs the SFN-DFN offset based on the request from upper layers and the connected L2 U2N relay UE set sfn-DFN-OffsetSupported to supported:
2>	set sl-SFN-DFN-OffsetRequested to true;
1>	submit the RemoteUEInformationSidelink message to lower layers for transmission;
The L2 U2N Remote UE in RRC_CONNECTED shall:
1>	if the UE is configured with sl-IndirectPathAddChange set to setup, and not configured with split SRB1 with duplication:
1> If the UE is configured with sl-IndirectPathAddChange set to setup,
2>	include connectionForMP;
Editor's Note: FFS whether there is other condition to include the new indication, e.g. explicit NW indication, or RRC state of the L2 U2N Relay UE.




--------------------------------------------------------------------------------TP corresponding Proposal 7&8----------------------------------------------------------------------------------------
[bookmark: _Toc60777089][bookmark: _Toc146781123][bookmark: _Hlk54206646]6.2.2	Message definitions
……
–	IndirectPathFailureInformation
The IndirectPathFailureInformation message is used to provide information regarding indirect path failure detected by the MP remote UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
IndirectPathFailureInformation message
-- ASN1START
-- TAG-INDIRECTPATHFAILUREINFORMATION-START

IndirectPathFailureInformation-r18 ::=				SEQUENCE {
    criticalExtensions										CHOICE {
        indirectPathFailureInformation-r18					IndirectPathFailureInformation-r18-IEs,
        criticalExtensionsFuture								SEQUENCE {}
    }
}

IndirectPathFailureInformation-r18-IEs ::=			SEQUENCE {
    failureReportIndirectPath-r18							FailureReportIndirectPath-r18                    OPTIONAL,
    lateNonCriticalExtension								OCTET STRING                                     OPTIONAL,
    nonCriticalExtension									SEQUENCE {}                                      OPTIONAL
}

FailureReportIndirectPath-r18 ::=					SEQUENCE {
    failureTypeIndirectPath-r18								ENUMERATED {t4xx-Expiry,sl-Failure,n3c-Failure, relayUE-Uu-RLF, ffsrelayUE-HO,
                                                              relayUE-CellReselection, relayUE-Uu-RRC-Failure, indirectPathAddChangeFailure} OPTIONAL,
    sl-MeasResultServingRelay-r18							OCTET STRING												OPTIONAL,
                                                                                          -- Contains PC5 SL-MeasResultRelay-r17
    sl-MeasResultsCandRelay-r18							OCTET STRING												OPTIONAL,
    n3c-RelayUE-InfoList-r18								N3C-RelayUE-InfoList-r18									OPTIONAL,
    ...
}

-- TAG-INDIRECTPATHFAILUREINFORMATION-STOP
-- ASN1STOP
Editor’s Note: FFS whether the detailed report types other than indirectPathAddChangeFailure, path failure, Uu-RLF, Uu failure, PC5-RLF can be included.



















----------------------------------------TP corresponding Proposal 14---------------------------------------------
5.3.5.17.3.5	Indirect path addition/change failure on N3C indirect path
The UE shall:
1> if indirect path addition/change failure on N3C indirect path happens:
2>	if MCG transmission is not suspended:
3>	initiate the indirect path failure information procedure as specified in clause 5.7.3c to report indirect path addition/change failure;
2>	else:
3>	initiate the connection re-establishment procedure as specified in clause 5.3.7;
NOTEx:	It is out of 3GPP scope how the remote UE detects N3C indirect path addition/change failure.
5.7.3c.2	Initiation
In case of MP, a MP remote UE initiates the procedure to report indirect path failures when neither MCG nor indirect path transmission is suspended and when one of the following conditions is met:
1>	upon detecting a SL indirect path failure resulting from sidelink radio link failure on the PC5 unicast link or receptionreceiption of NotificationMessageSidelink from the L2 U2N Relay UE indicating Uu failure, or indirect path addition/change failure in accordance with 5.3.5.17.2.3; or
1>	upon detecting a N3C indirect path failure, including N3C connection failure or Uu failure of the relay UE with N3C indirect path, or indirect path addition/change failure in accordance with 5.3.5.17.3.5;
Upon initiating the procedure, the UE shall:
1>	if the procedure was initiated to report SL indirect path failure:
2>	reset the sidelink specific MAC of this destination;
2>	stop T421 if running;
1>	suspend indirect path transmission for all SRBs and DRBs;
1>	initiate transmission of the IndirectPathFailureInformation message in accordance with 5.7.3c.4;
5.7.3c.3	Failure type determination
The L2 U2N Remote UE configured with SL indirect path shall set the indirect path failure type as follows:
1>	if the UE initiates transmission of the IndirectPathFailureInformation message due to T4xx expiry in accordance with clause 5.3.5.16.1.3:
2>	set the failureTypeIndirectPath as t4xx-Expiry;
1>	else if the UE initiates transmission of the IndirectPathFailureInformation message due to reception of the NotificationMessageSidelink including indicationType, in accordance with clause 5.8.9.10.4:
2>	set the failureTypeIndirectPath as the value in indicationType received from NotificationMessageSidelink;
1>	else if the UE initiates transmission of the IndirectPathFailureInformation message due to sidelink radio link failure in accordance with clause 5.8.9.3:
2>	set the failureTypeIndirectPath as sl-Failure;
1>	if the target L2 U2N Relay UE (i.e., the UE indicated by sl-IndirectPathRelayUE-Identity in the received sl-IndirectPathAddChange) changes its serving PCell to a different cell from the target cell (i.e. the cell indicated by sl-IndirectPathCellIdentity in the received sl-IndirectPathAddChange) before path addition or change:
2>	set the failureTypeIndirectPath as indirectPathAddChangeFailure;
The N3C remote UE shall set the indirect path failure type as follows:
1>	if the UE initiates transmission of the IndirectPathFailureInformation message due to N3C connection failure:
2>	set the failureTypeIndirectPath as n3c-Failure;
1>	else if the UE initiates transmission of the IndirectPathFailureInformation message due to Uu radio link failure on N3C indirect path:
2>	set the failureTypeIndirectPath as relayUE-Uu-RLF;
1>	else if the UE initiates transmission of the IndirectPathFailureInformation message due to indirect path addition/change failure on N3C indirect path:
2>	set the failureTypeIndirectPath as indirectPathAddChangeFailure;
NOTE:	it is out of 3GPP scope how the remote UE detects N3C connection failure, or how the relay UE indicates Uu RLF to the remote UE on the N3C connection.
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image2.png
Rapp: C234 and C235 are based on assumption of support N3 indirect path addition/change failure detection and reporting,
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if companies think failure handling is necessary, we can have further discussion.
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