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1. Introduction
In last RAN2 meeting, the CRs for multi-path relay have been agreed. However, there are still some left issues needed to be discussed. Here we’d like to discuss related issues on RILs [J106], [J020], [J021], [J022], [H682], and [H695].
2. Discussion
2.1. SL-BSR [J022]
According to [1] 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

To identify the associated UEs in a SL-BSR MAC CE, the Destination Index is used to indicate the destination of the associated UEs. It is the index to sl-TxResourceReqList, sl-TxResourceReqListDisc and sl-TxResourceReqListCommRelay as UE reported in SidelinkUEInformaitonNR message [2].
	-
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, from R17, sl-TxResourceReqList is only used for non-relay NR sidelink communication while sl-TxResourceReqListCommRelay is introduced to be used for relay feature and only a relay UE could set the destination identity in the list but not a remote UE. It is reasonable, since in R17 U2N scenario where the remote UE connected to gNB only via a relay UE. 
	5.8.3.3
Actions related to transmission of SidelinkUEInformationNR message[2]
The UE shall set the contents of the SidelinkUEInformationNR message as follows:

1>
if the UE initiates the procedure to indicate it is (no more) interested to receive NR sidelink communication or to request (configuration/ release) of NR sidelink communication transmission resources or to report to the network that a sidelink radio link failure or sidelink RRC reconfiguration failure has been declared or to report to the network the sidelink DRX configuration for NR sidelink unicast reception or to report to the network the sidelink DRX assistance information or the sidelink DRX configuration reject information for NR sidelink unicast transmission or to report to the network the Destination Layer-2 ID and QoS profile associated with its interested services that sidelink DRX is applied for NR sidelink groupcast or broadcast reception or to indicate it is (no more) interested to receive NR sidelink discovery messages or to request (configuration/ release) of NR sidelink discovery messages transmission resources or to request (configuration/ release) of NR sidelink U2N relay communication transmission resources (i.e. UE includes all concerned information, irrespective of what triggered the procedure):

2>
if SIB12 including sl-ConfigCommonNR is provided by the PCell:

3>
if configured by upper layers to receive NR sidelink communication:

4>
include sl-RxInterestedFreqList and set it to the frequency for NR sidelink communication reception;

3>
if configured by upper layers to transmit non-relay NR sidelink communication:

4>
include sl-TxResourceReqList and set its fields (if needed) as follows for each destination for which it requests network to assign NR sidelink communication resource:

5>
set sl-DestinationIdentity to the destination identity configured by upper layer for NR sidelink communication transmission;

5>
set sl-CastType to the cast type of the associated destination identity configured by the upper layer for the NR sidelink communication transmission;

…


	5.8.3.3
Actions related to transmission of SidelinkUEInformationNR message[2]
The UE shall set the contents of the SidelinkUEInformationNR message as follows:

…

3>
if SIB12 including sl-L2U2N-Relay and if configured by upper layers to transmit NR sidelink L2 U2N relay communication and the UE is acting as L2 U2N Relay UE:

4>
include sl-TxResourceReqL2U2N-Relay in sl-TxResourceReqListCommRelay and set its fields (if needed) as follows for each destination for which it requests network to assign NR sidelink L2 U2N relay communication resource:

5>
set sl-DestinationIdentityL2U2N to the destination identity configured by upper layer for NR sidelink L2 U2N relay communication transmission;

5>
set sl-TxInterestedFreqListL2U2N to indicate the frequency of the associated destination for NR sidelink L2 U2N relay communication transmission;

5>
set sl-TypeTxSyncListL2U2N to the current synchronization reference type used on the associated sl-InterestedFreqListL2U2N for NR sidelink L2 U2N relay communication transmission;

5>
set sl-LocalID-Request to request local ID for L2 U2N Remote UE;

5>
set sl-PagingIdentityRemoteUE to the paging UE ID received from peer L2 U2N Remote UE;

5>
set sl-CapabilityInformationSidelink to include UECapabilityInformationSidelink message, if any, received from peer UE.
4>
include ue-Type and set it to relayUE;

3>
if SIB12 including sl-L2U2N-Relay and if configured by upper layers to transmit NR sidelink L2 U2N relay communication and the UE has a selected L2 U2N Relay UE:

4>
include sl-TxResourceReqL2U2N-Relay in sl-TxResourceReqListCommRelay and set its fields (if needed) as follows to request network to assign NR sidelink L2 U2N relay communication resource:

5>
set sl-TxInterestedFreqListL2U2N to indicate the frequency of the associated destination for NR sidelink L2 U2N relay communication transmission;

5>
set sl-TypeTxSyncListL2U2N to the current synchronization reference type used on the associated sl-InterestedFreqListL2U2N for NR sidelink L2 U2N relay communication transmission;

5>
set sl-CapabilityInformationSidelink to include UECapabilityInformationSidelink message, if any, received from peer UE.

4>
include ue-Type and set it to remoteUE;




Observation 1: neither sl-TxResourceReqList nor sl-TxResourceReqListCommRelay could be used for a remote UE in multi-path Scenario 1 to report SL-BSR associated with indirect path to gNB
In the latest ASN.1 review, there is additional condition introduced in 5.8.3.3 as below in red. This condition allows remote UE in multi-path to report SL-BSR. However, the following question of this new condition is for a relay UE both sl-TxResourceReqList and sl-TxResourceReqListCommRelay could be applied which is against previous principal i.e. only sl-TxResourceReqListCommRelay is used by a relay UE but not sl-TxResourceReqList, and this new condition introduces unnecessary redundancy.
	5.8.3.3
Actions related to transmission of SidelinkUEInformationNR message

The UE shall set the contents of the SidelinkUEInformationNR message as follows:

1>
if the UE initiates the procedure to indicate it is (no more) interested to receive NR sidelink communication/positioning; or

…
1>
if the UE initiates the procedure to request (configuration/ release) of NR sidelink discovery messages transmission resources; or

1>
if the UE initiates the procedure to request (configuration/ release) of NR sidelink U2N or U2U relay communication transmission resources or report other parameters related to U2N relay operation (i.e. UE includes all concerned information, irrespective of what triggered the procedure):
2>
if SIB12 including sl-ConfigCommonNR is provided by the PCell:

3>
if configured by upper layers to receive NR sidelink communication:

4>
include sl-RxInterestedFreqList and set it to the frequency for NR sidelink communication reception;

3>
if configured by upper layers to transmit non-relay NR sidelink communication and/or to transmit NR sidelink relay communication; or

3>
if configured by upper layers to transmit NR sidelink L3 U2U relay communication [and SIB12 includes FFS gNB capability indication]:

4>
include sl-TxResourceReqList and set its fields (if needed) as follows for each destination for which it requests network to assign NR sidelink communication resource:

5>
set sl-DestinationIdentity to the destination identity configured by upper layer for NR sidelink communication transmission;

…


Observation 2: both sl-TxResourceReqList and sl-TxResourceReqListCommRelay could be used for a relay UE based on the new condition which is against the previous situation.
To avoid the problem mentioned in Observation 1 and Observation 2, it is necessary to revise the condition for the application of sl-TxResourceReqList. A draft CR for reference could be as below:
	5.8.3.3
Actions related to transmission of SidelinkUEInformationNR message

The UE shall set the contents of the SidelinkUEInformationNR message as follows:

1>
if the UE initiates the procedure to indicate it is (no more) interested to receive NR sidelink communication/positioning; or

…
1>
if the UE initiates the procedure to request (configuration/ release) of NR sidelink discovery messages transmission resources; or

1>
if the UE initiates the procedure to request (configuration/ release) of NR sidelink U2N or U2U relay communication transmission resources or report other parameters related to U2N relay operation (i.e. UE includes all concerned information, irrespective of what triggered the procedure):
2>
if SIB12 including sl-ConfigCommonNR is provided by the PCell:

3>
if configured by upper layers to receive NR sidelink communication:

4>
include sl-RxInterestedFreqList and set it to the frequency for NR sidelink communication reception;

3>
if configured by upper layers to transmit non-relay NR sidelink communication and/or to transmit NR sidelink relay communication as U2N remote UE in indirect path; or

3>
if configured by upper layers to transmit NR sidelink L3 U2U relay communication [and SIB12 includes FFS gNB capability indication]:

4>
include sl-TxResourceReqList and set its fields (if needed) as follows for each destination for which it requests network to assign NR sidelink communication resource:

5>
set sl-DestinationIdentity to the destination identity configured by upper layer for NR sidelink communication transmission;

…


Proposal 1: Remote UE in multi-path Scenario 1 could report the destination of relay UE via SidelinkUEInformaitonNR message in sl-TxResourceReqList.
2.2. Cause value for relay UE [J020, J021]
As agreed in [3], a relay UE could be triggered to initiate or resume an RRC connection establishment upon reception of a RemoteUEInformationSidelink containing the connectionForMP. However, it is not clear which EstablishmentCause or ResumeCause should be set for this case.
As a reference, it is left for UE implementation to set the cause value based on the note below. A similar way could be applied for the case discussed here.

	NOTE 2:
In case the L2 U2N Relay UE initiates RRC connection establishment triggered by reception of message from a L2 U2N Remote UE via SL-RLC0 or SL-RLC1 as specified in 5.3.3.1a, the L2 U2N Relay UE sets the establishmentCause by implementation, but it can only set the emergency, mps-PriorityAccess, or mcs-PriorityAccess as establishmentCause if the same cause value is in the message received from the L2 U2N Remote UE via SL-RLC0.


Proposal 2: It is UE implementation to set the EstablishmentCause or ResumeCause when a relay UE initiates or resumes an RRC connection establishment upon reception of a RemoteUEInformationSidelink containing the connectionForMP.
2.3. Size of N3C-RelayUE-InfoList-r18 [J106]

In ASN.1 review, we added RIL for N3C-RelayUE-InfoList-r18 since the size of this IE start with 0. Most list sizes specified in the current RRC specification start at 1. Size 0 can be used for the case that the list is required (i.e. mandatory present) but there is no element to include in the list. However, N3C-RelayUE-InfoList-r18 is optionally included in UEAssistanceInformation or IndirectPathFailureInformation. If UE wants to indicate that there is no n3c available, UE should not include the list in the messages.

N3C-RelayUE-InfoList-r18 ::= SEQUENCE (SIZE (1..8)) OF N3C-RelayUE-Info-r18
If RAN2 want to show more clearly that N3C does not exist, we suggest to add following sentence into the field description of n3c-RelayUE-InfoList-r18 (it uses 0 bit for indicating there is no n3c relay UE);

“If the field is absent, it indicates that there is no N3C relay UE”
Observation3. By adding “If the field is absent, it indicates that there is no N3C relay UE” into the field description of n3c-RelayUE-InfoList-r18, UE can indicate there is no n3c relay UE by using 0 bit.
Proposal 3. RAN2 to agree that the size of N3C-RelayUE-InfoList-r18 starts at 1.
2.4. Updating split QoS [H682]
We commented to Huawei’s RIL for solving the issue related to split QoS. Huawei’s RIL proposed to update “NOTE” for allowing U2U relay UE to update split QoS. We share the view with the concept of this proposal since U2U relay UE may change split QoS due to situation change (e.g. the number of destination change, radio link quality change, ..). However, current spec The current specification only specifies splitting QoS and sending response message only if request message is received. The situation change is regardless of whether the request message is received or not. Therefore, we provide text proposal as below: 

	5.8.9.11.3
Actions related to transmission of the UEInformationResponseSidelink by the UE

The UE shall perform the following actions upon reception of the UEInformationRequestSidelink or upon change in any of the information in the UEInformationResponseSidelink:

1>
if the UE is acting as L2 U2U Relay UE:
2>
if the UEInformationRequestSidelink includes the sl-E2E-QoS-ConnectionListPC5:

3>
perform QoS split based on the sl-QoS-InfoList for each QoS flow to decide the split PDB value for each PC5 hop;

3>
set the contents of UEInformationResponseSidelink message as follows:
4>
set sl-SplitQoS-InfoListPC5 to include the split PDB value for each QoS flow on the first PC5 hop between L2 U2U Relay UE and L2 U2U Remote UE;


3>
submit the UEInformationResponseSidelink message to lower layers for transmission;

NOTE:
It is left to Relay UE implementation on how to split the PDB.


Proposal 4. RAN2 to agree with above TP
2.5. Stop condition of T421 [H695]
Firstly, there are two cases that the current stopping conditions do not cover, i.e. non-split SRB is configured or split-SRB without duplication is configured. And Huawei’s proposal does not cover the case where non-split SRB is configured. 

Relating to this, RAN2 may need to discuss based on the following agreement:
[RAN2#123bis] 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.
From upper layer of view, UE consider the RRC connection is established upon PC5-S unicast link is established. However, from AS layer of view, UE can use indirect path after the first RRC reconfiguration sidelink. And in a case that split SRB1 with duplication is configured, UE considers indirect path change/add procedure is finished upon successfully sending RRCReconfigurationComplete message. This situation exists when RRC reconfiguration between UEs is completed.
Therefore, we suggest to modify proposed change as below:

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.

Upon reception of RRCReconfigurationCompleteSidelink message from target L2 U2N relay UE if non-split SRB1 or split SRB1 without duplication is configured.
Proposal 5. RAN2 to agree with above stop condition of T421.
3. Conclusion
We have discussed the left issues for multi-path relaying and observed that 

Observation 1: neither sl-TxResourceReqList nor sl-TxResourceReqListCommRelay could be used for a remote UE in multi-path Scenario 1 to report SL-BSR associated with indirect path to gNB.
Observation 2: both sl-TxResourceReqList and sl-TxResourceReqListCommRelay could be used for a relay UE based on the new condition which is against the previous situation.
Observation3. By adding “If the field is absent, it indicates that there is no N3C relay UE” into the field description of n3c-RelayUE-InfoList-r18, UE can indicate there is no n3c relay UE by using 0 bit.
Base on the observation, we propose that
Proposal 1: Remote UE in multi-path Scenario 1 could report the destination of relay UE via SidelinkUEInformaitonNR message in sl-TxResourceReqList.
Proposal 2: It is UE implementation to set the EstablishmentCause or ResumeCause when a relay UE initiates or resumes an RRC connection establishment upon reception of a RemoteUEInformationSidelink containing the connectionForMP.
Proposal 3. RAN2 to agree that the size of N3C-RelayUE-InfoList-r18 starts at 1.
Proposal 4. RAN2 to agree with the TP in section 2.4.

Proposal 5. RAN2 to agree with above stop condition of T421.
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