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1. Introduction
In RAN2#123 meeting, RAN2 agreed that;
	· Confirm the following WAs:

· For Scenario-1/2, MP remote UE is configured with a single cell group, i.e., MCG, for the direct path, and SL configuration, for the indirect path.

· For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path. And UE switches the primary path to the indirect path for reporting after direct path failure, and this switching is limited to the case where duplication is not configured as in legacy.

· For Scenario 2, leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure.

· For scenario 1, non-split SRB on the indirect path is not supported.

· T304 timer is reused for the direct path addition/change.

· A new T420-like timer is introduced for the indirect path addition/change.

· In packet duplication for scenario 1, the PDCP entity need not indicate to the Uu RLC entity to discard the PDCP PDU when the PC5 RLC entity acknowledges the transmission of the PDCP PDU.  FFS if this requirement can be stronger (“shall not”), to be discussed in CR development.

· In packet duplication for scenario 1, in the case where Uu RLC entity at the remote UE acknowledges the transmission of a PDCP PDU, the PDCP entity shall indicate to the PC5 RLC entity to discard the PDCP PDU.

· WA: Support case G for scenario 2 for RRC_CONNECTED target relay UE.


In this paper, we discuss on this relating issue.
2. Discussion
2.1 RLM/RLF for multi-path
RAN2 agreed that MP remote UE performs RLM for Uu interface, for scenario 1 and 2. And MP remote UE for scenario 1 performs sidelink RLF detection for PC5 interface, and MP remote UE for scenario 2 may detect link failure for UE-UE link but it’s up to UE implementation. However, based on TS38.300-v17.2.0, we think R17 U2N Remote UE connecting to gNB via U2N Relay UE suspends Uu RLM while in RRC_CONNECTED. So RAN2 should modify (i.e. adding “only”) following sentence for performing Uu RLM and sidelink RLF detection simultaneously.
16.12.5.2 Radio Link Failure
The U2N Remote UE in RRC_CONNECTED suspends Uu RLM (as described in clause 9.2.7) when U2N Remote UE is connected to gNB via only U2N Relay UE.
Observation 1. According to the current specification (TS38.300), U2N Remote UE connecting to NW via U2N Relay UE suspends Uu RLM while in RRC_CONNECTED.

Proposal 1. For performing Uu RLM and SL RLF detection simultaneously in multi-path operation, U2N Remote UE connecting to gNB via “only” U2N Relay UE suspends Uu RLM.
Then, RAN2 agreed that;

In RAN2#120;

· Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.
And according to following agreement, RAN2 should discuss what information should be included in the failure information. 

Agreement:

· In case of Uu-RLF, at least for split SRB1, if SRB1 is available on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing message e.g. MCGFailureInformation or a new message.

· In case of PC5-RLF, if SRB1 is available on direct path not suspended, trigger report to network via direct path to report the failure via a RRC message.  FFS if an alternative case exists and what would be done in that case.  FFS which message is used.
· The existing PC5-RRC Notification Message procedure is reused for the relay UE to inform the remote UE about Uu failure of the relay UE as currently specified in 38.331.
And in RAN2#121bis-e, RAN2 agreed that;

A remote UE in RRC_CONNECTED, upon reception of Uu RLF indication from the relay UE, suspends transmissions on the indirect path and informs the network if SRB1 is available on the direct path and not suspended, otherwise triggers re-establishment.  FFS whether to apply the same behaviour 1) when the relay UE informs the remote UE of HO; 2) When the relay UE moves to IDLE following expiry of dataInactivityTimer, if the timer is supported for the relay UE.  This agreement does not imply any conclusion on non-split SRB1 on indirect path. According to these agreements, we think RAN2 should discuss on what message should be used to indicate MP failure information.
Then, we think RAN2 should discuss what information is sent by failure information. As RAN2 knows, MP failure has 3 failure cases (Uu-RLF of remote/ PC5-RLF of remote UE/ Uu-RLF of relay UE). In Rel-18, RAN2 works to specify intra-gNB MP operation. If RAN2 reuse MCGFailureInformation and if RAN2 considers forward compatibility (i.e. inter-gNB MP operation), separated failure messages may be needed like a Dual Connectivity (e.g. MCGFailureInformation and SCGFailureInformation). 

RAN2 agreed MCGFailureInformation is used in case of direct path failure. And the message should include neighbour cell information as legacy. 
Observation2. MCGFailureInformation (which is used to indicate direct path failure) includes neighbour cell information.

In case of indirect path failure, candidate relay information should be sent to gNB for subsequent MP operation (including indirect path release). In legacy, candidate relay information is only included in SL-MeasResultListRelay-r17. Therefore, new RRC message should be used to indicate candidate relay information since the information is new.
Proposal 2. In case of indirect path failure, candidate relay information should be sent to gNB for subsequent MP operation. 

Proposal 3. For reporting PC5-RLF of remote UE or Uu-RLF of relay UE, new message should be used to indicate candidate relay information.
And RAN2 discussed how to handle the case of relay UE handover. Firstly, RAN2 has already agreed that;
· For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.
Therefore, we focus on the FFS part. The gNB knows relay UE handover since the gNB indicates. So, basically, gNB can indicate to release the configuration before the HO. However, if HO is suddenly required, gNB may give priority to HO instructions to relay UE. In this case, remote UE does not indicate the HO to the gNB but suspends the indirect path upon reception of notification message indicating relay UE handover.
Proposal 4. Remote UE suspends the indirect path upon reception of notification message indicating relay UE handover.
2.2 trigger of IDLE/INACTIVE relay UE to enter CONNECTED state
In RAN2#121, RAN2 agreed that;
Agreement:

· UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.

· For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.

· FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.

RAN2 agreed that legacy solution is not disable to apply when split SRB1 is configured. And in RAN2#121bis-e, RAN2 agreed that
	Agreement:

When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 1.

When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1. FFS on need for additional condition.

· when primary RLC entity of split SRB1 is on direct path 

· when non-split SRB1 is configured on direct path

When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 2.

When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 2.

· when primary RLC entity of split SRB1 is on direct path 

· when non-split SRB1 is configured on direct path


According to these agreements, for bringing IDLE/INACTIVE relay UE to CONNECTED state, remote UE should transmit PC5-RRC message to relay UE in cases that the RRCReconfigurationComplete message is only sent via direct path (i.e. when primary RLC entity of split SRB1 is on direct path, or when non-split SRB1 is configured on direct path). 

Proposal 5. Remote UE sends PC5-RRC message to relay UE if RRCReconfigurationComplete message is sent only via direct path.
PC5-RRC solution cannot be applied if the selected relay UE supports only Rel-17 behaviour. However, we think NW can ensure that the remote UE sends an RRCReconfigurationComplete message via indirect path by split bearer configuration (e.g. duplication/primary path configuration). 
Proposal 6. If selected relay UE doesn’t support Rel-18, NW ensure that remote UE send a complete message via relay UE (e.g. by configuring split SRB1 with duplication or by setting the primary path to indirect path). 
And we discuss on the signalling for bringing IDLE/INACTIVE relay to CONNECTED state. Firstly, we think one-way signalling is enough for the purpose. On this point, existing signalling (remoteUEInformationSidelink) with new one bit can be used.

Proposal 7. existing signalling (remoteUEInformationSidelink) with new one bit can be used. for bringing IDLE/INACTIVE relay to CONNECTED state.

In post email discussion[8], It is discussed how to treat the case that the selected IDLE/INACTIVE UE enters RRC_CONNECTED state to a gNB which is different from serving gNB of remote UE. To select target relay UE, remote UE reports relay UE ID and serving(camping) cell ID of the relay UE. So, gNB knows the cell which the relay camps. If gNB knows RSRP which relay UE measures on the cell, gNB can be confident that the relay UE will connect to the corresponding cell.
Observation 3. To avoid the case that the selected IDLE/INACTIVE UE enters RRC_CONNECTED state to a gNB which is different from serving gNB of remote UE, RSRP which IDLE/INACTIVE relay UE measures on the cell can be useful for the gNB to be confident that the relay UE will connect to the corresponding cell.

We think the same situation can occur in the case of Rel-17 D2I path switching. According to the current spec;

· Target relay UE can determine that it is a relay UE (i.e. the relay can send notification messages to the remote UE) after a PC5-RRC connection is established with the remote UE. 

· Target relay UE can indicate cell reselection to the remote UE upon cell reselection.

· Remote UE initiates RRC re-establishment when the target relay UE indicates the cell reselection to the remote UE,
Therefore, additional effort is not needed to resolve the issue that the selected IDLE/INACTIVE UE enters RRC_CONNECTED state to a gNB which is different from serving gNB of remote UE, for the case that cell reselection is occurred after a PC5-RRC connection is established with the remote UE.
Observation 4. Additional effort is not needed to resolve the issue that the selected IDLE/INACTIVE UE enters RRC_CONNECTED state to a gNB which is different from serving gNB of remote UE, for the case that cell reselection is occurred after a PC5-RRC connection is established with the remote UE.
However, if cell reselection occurs between reporting the relay UE to the base station and establishing the PC5-RRC connection, the issue remains. In this case, remote UE can not recognize that relay UE is not configured for remote UE. However, the gNB of the remote UE may find that it is unable to send or receive data via the indirect path because the target relay UE does not connect to the gNB. As an alternative, remote UE can determine the indirect path add/change failure if T420-like Timer expires. In this case, stop condition of T420-like timer should depend on whether the relay UE was able to connect to the correct gNB. Therefore, RAN2 discuss the issue from following alternatives;
Alt 1. Stop condition of T420-like timer depends on whether the relay UE was able to connect to the correct gNB.

Alt 2. gNB of remote UE should recognize that the target relay UE does not connect to the gNB.

Alt 3. RSRP which IDLE/INACTIVE relay UE measures on the cell should be reported by the remote UE for the gNB to be confident that the relay UE will connect to the corresponding cell.
Observation 5. If cell reselection occurs between reporting the relay UE to the base station and establishing the PC5-RRC connection, the selected IDLE/INACTIVE UE enters RRC_CONNECTED state to a gNB which is different from serving gNB of remote UE.
Proposal 8. RAN2 discuss “connecting to wrong gNB” issue from the following alternatives;


Alt 1. Stop condition of T420-like timer depends on whether the relay UE was able to connect to the correct gNB.

Alt 2. gNB of remote UE should recognize that the target relay UE does not connect to the gNB.

Alt 3. RSRP which IDLE/INACTIVE relay UE measures on the cell should be reported by the remote UE for the gNB to be confident that the relay UE will connect to the corresponding cell.
2.3 SL-BSR related issues
According the list of Remaining open issues for Relay [1], the SL-BSR has not been discussed carefully yet, here, we’d like to discuss the left issues regarding to SL-BSR. 

	7.5
	whether the SL-BSR also reports Uu path traffic buffer. 
	The issue is not covered by post email discussion, thus further discussion is needed.

This is also related to Proposal 9 in R2-2308949: “RAN2 discuss if any issue needs to be discussed/resolved for BSR operation by focusing on essential issues from operation perspective than enhancement.”


According to [2] the Sidelink Buffer Status reporting (SL-BSR) procedure is used to provide the serving gNB with information about SL data volume in the MAC entity. SL-BSR MAC CE and Truncated SL-BSR MAC CE could be used for the report.
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Figure 1: SL-BSR and Truncated SL-BSR MAC control element

If a UE is configured with multi-path, the data volume of indirect bearers of a remote UE could be reported to gNB via direct path by a SL-BSR MAC CE. From the view of sourcing company, it is natural to reuse the SL-BSR procedure at least for indirect bearers of remote UE in multi-path Scenario 1.

Proposal 9: SL-BSR procedure is used at least for indirect bearers in multi-path Scenario 1.
If P1 is acceptable, the subsequent issue is how to identify the relay UE in the SL-BSR MAC CE. In legacy, the Destination Index is used to indicate the destination. It is the index to sl-TxResourceReqList, sl-TxResourceReqListDisc and sl-TxResourceReqListCommRelay as UE reported in SidelinkUEInformaitonNR message [3].
	-
Destination Index: The Destination Index field identifies the destination. The length of this field is 5 bits. The value is set to one index corresponding to SL destination identity associated to same destination reported in sl-TxResourceReqList, sl-TxResourceReqListDisc and sl-TxResourceReqListCommRelay, if present. The value is indexed sequentially from 0 in the same ascending order of SL destination identity in sl-TxResourceReqList, sl-TxResourceReqListDisc and sl-TxResourceReqListCommRelay as specified in TS 38.331 [5]. When multiple lists are reported, the value is indexed sequentially across all the lists in the same order as presented in SidelinkUEInformaitonNR message;


However, current spec does not support a remote UE to report the destination of a relay UE. It is reasonable in R17 U2N scenario where the remote UE connected to gNB only via a relay UE. However, in multi-path Scenario 1, if SL-BSR has to be supported, it is necessary to report the destination of the relay UE in multi-path so that gNB could identify the destination associated with the SL-BSR as legacy.

Proposal 10: Remote UE in multi-path Scenario 1 could report the destination of relay UE via SidelinkUEInformaitonNR message.
3. Conclusion

In this contribution, we made the following proposals:
Observation 1. According to the current specification (TS38.300), U2N Remote UE connecting to NW via U2N Relay UE suspends Uu RLM while in RRC_CONNECTED.

Proposal 1. For performing Uu RLM and SL RLF detection simultaneously in multi-path operation, U2N Remote UE connecting to gNB via “only” U2N Relay UE suspends Uu RLM.

Observation2. MCGFailureInformation (which is used to indicate direct path failure) includes neighbour cell information.
Proposal 2. In case of indirect path failure, candidate relay information should be sent to gNB for subsequent MP operation. 

Proposal 3. For reporting PC5-RLF of remote UE or Uu-RLF of relay UE, new message should be used to indicate candidate relay information.
Proposal 4. Remote UE suspends the indirect path upon reception of notification message indicating relay UE handover.
Proposal 5. Remote UE sends PC5-RRC message to relay UE if RRCReconfigurationComplete message is sent only via direct path.
Proposal 6. If selected relay UE doesn’t support Rel-18, NW ensure that remote UE send a complete message via relay UE (e.g. by configuring split SRB1 with duplication or by setting the primary path to indirect path). 
Proposal 7. existing signalling (remoteUEInformationSidelink) with new one bit can be used. for bringing IDLE/INACTIVE relay to CONNECTED state.
Observation 3. To avoid the case that the selected IDLE/INACTIVE UE enters RRC_CONNECTED state to a gNB which is different from serving gNB of remote UE, RSRP which IDLE/INACTIVE relay UE measures on the cell can be useful for the gNB to be confident that the relay UE will connect to the corresponding cell.
Observation 4. Additional effort is not needed to resolve the issue that the selected IDLE/INACTIVE UE enters RRC_CONNECTED state to a gNB which is different from serving gNB of remote UE, for the case that cell reselection is occurred after a PC5-RRC connection is established with the remote UE.
Observation 5. If cell reselection occurs between reporting the relay UE to the base station and establishing the PC5-RRC connection, the selected IDLE/INACTIVE UE enters RRC_CONNECTED state to a gNB which is different from serving gNB of remote UE.
Proposal 8. RAN2 discuss “connecting to wrong gNB” issue from the following alternatives;


Alt 1. Stop condition of T420-like timer depends on whether the relay UE was able to connect to the correct gNB.

Alt 2. gNB of remote UE should recognize that the target relay UE does not connect to the gNB.

Alt 3. RSRP which IDLE/INACTIVE relay UE measures on the cell should be reported by the remote UE for the gNB to be confident that the relay UE will connect to the corresponding cell.
Proposal 9: SL-BSR procedure is used at least for indirect bearers in multi-path Scenario 1.
Proposal 10: Remote UE in multi-path Scenario 1 could report the destination of relay UE via SidelinkUEInformaitonNR message.
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