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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk53665621]In this contribution, we further discuss the remaining issues for L2 U2U which mostly come from the open issue list [1], including SRAP design, QoS handling, SLRB configuration, and control plane issues.
2. Discussion
2.1. SRAP 
In RAN2#123bis, there were the following conclusions regarding the SRAP header design of L2 U2U relay:
Agreements:
For SRAP header in U2U Relay, the UE ID size is 8bits for each UE (i.e., 16 bits for the E2E UE pair).
For SRAP header in U2U Relay, the Bearer ID size is 5bits. FFS how to derive 5-bit value BEARER ID from SLRB configuration index.
According to the above agreements, the SRAP header will basically include local ID of source Remote UE, local ID of the destination remote UE and e2e Bearer ID. Yet, there were still open issue on E2E bearer ID configuration and indication in SRAP header and the UE behaviour on SRAP PDU transmission and reception based on the new SRAP header. In the following sub-clauses, these two issues will be discussed.
2.1.1. E2E BEARER ID 
According the minutes from the last meeting, the E2E Bearer ID of 5 bits will be defined. According the discussion, there are the following two options on the table:
· Option 1: Reuse 5-LSBs of slrb-PC5-ConfigIndex as E2E Bearer ID;
For Option 1, it is expected that the UE can derive the 5-bit E2E Bearer ID directly from the slrb-PC5-ConfigIndex (9-bit), i.e. there is no need of introducing new field for E2E Bearer ID configuration in SLRB-Config IE. The straightway is to predefine in specification that the UE can use the 5 LSBs of slrb-PC5-ConfigIndex as E2E Bearer ID. For this option, the signaling overhead to explicitly configure the E2E Bearer ID is avoided. The cost could be to put a restriction for the remote UE on E2E bearer configuration, i.e. any remote UE should not configure two E2E bearers for the peer remote UE whose slrb-PC5-ConfigIndex’s have the identical value in the 5 LSBs. This also means that the remote UE has to choose SLRB configuration from 32 instead of 512 candidate SLRB configurations for communication with the same peer remote UE. This restriction could be acceptable considering that 32 candidate SLRB configurations can be probably enough to meet differentiated QoS requirements for different services between two remote UEs.
· Option 2: Introduce a 5-bit bearer ID field in SLRB-Config IE;
For Option 2, one new field for E2E bearer ID field (i.e. slrb-ID-r17 in the following example) is introduced into SLRB-Config IE. The correspondence between slrb-PC5-ConfigIndex and E2E Bearer ID is configured via explicit signaling.
	[image: D:\Users\11108849\AppData\Roaming\vchat\ChatFiles\2023-09\cb19ec07-8ec4-4fc2-aee4-d79ed59f0812.png]
We don’t think there is big difference between these two options. For sake of reducing signaling overhead, we prefer Option 1. RAN2 can just determine which option is to be adopted by following the majority.
[bookmark: _Ref146796356][bookmark: OLE_LINK1]Proposal 1: The 5-LSBs of slrb-PC5-ConfigIndex should be reused for E2E Bearer ID configuration, e.g. Bearer ID = 5-LSB value – 1.
2.1.2. SRAP PDU transmission and reception 
Upon reception of an SDU from its upper layer to be sent to another remote UE via a relay UE, the remote UE should construct the SRAP PDU with its local ID as the source UE ID, the peer remote UE’s local ID as the destination ID and the bearer ID of the e2e bearer over which the SRAP PDU is to be transmitted. Then the remote UE sends the SRAP PDU to the relay UE. Upon reception of the SRAP PDU, the relay UE should look up the routing table which comprises a list SRAP configurations to determine if there is any SRAP configuration whose source UE ID, destination UE ID and Bearer ID match the corresponding fields in the SRAP header of the SRAP PDU. If there is a such SRAP configuration, the relay UE should forward the SRAP PDU according the SRAP configuration. Otherwise, the received SRAP PDU should be regarded as an erroneous SRAP PDU and discarded by the relay UE.
[bookmark: _Ref146796357]Proposal 2: The relay UE should perform forwarding of a received SRAP PDU according to the SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID match the respective fields in the SRAP header of the received SRAP PDU.
In exception case, the relay UE may receive an SRAP PDU without any SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID match the respective fields in the SRAP header of the SRAP PDU. This SRAP PDU can be regarded as unknown or erroneous SRAP PDU and should be discarded.
[bookmark: _Ref146796358]Proposal 3: For a relay UE, if there is no SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID matching the respective fields in the SRAP header of a received SRAP PDU, this SRAP PDU should be discarded.
For a remote UE, when it has received any SRAP PDU, it can remove the SRAP header and deliver the SDU to the upper layer only when all the following conditions are met: 
· the destination UE ID in SRAP header matches the local ID of its own;
· the source UE ID in the SRAP header matches any connected peer remote UE via the relay UE forwarding this SRAP PDU;
· there is a configured SLRB whose Bearer ID matches the Bearer ID in the SRAP header.
Proposal 4: For a received SRAP PDU, if the source UE ID in the SRAP header matches the connected source remote UE, the destination UE ID in the SRAP header matches the local ID of its own, and the Bearer ID in the SRAP header matches the ID of one configured E2E bearer between the two remote UEs, the remote UE should deliver that SRAP SDU to the upper layer.
If any of the above conditions is not met, the received SRAP PDU should be regarded as unknow/erroneous SRAP PDU and discarded.
[bookmark: _Ref146796362]Proposal 5: For a remote UE, a received SRAP PDU should be regarded as the unknown/erroneous SRAP PDU if any of the following condition is met:
· The destination UE ID in the SRAP header does not match the local ID of this remote UE;
· There is no connected peer remote UE whose local ID matches the source UE ID in the SRAP header;
· There is no configured E2E SLRB whose Bearer ID matches the Bearer ID in the SRAP header.
2.2. QoS handling and SLRB configuration
2.2.1. QoS split
Similar to U2N relay, the typical QoS parameter for splitting is the PC5 PDB. In current filed of SL-QoS-Profile, there are the following types of QoS parameters:
· GFBR, MFBR, AveragingWindow and MaxDataBurstVolume: which are related to bit rate for a SL QoS flow and should not be impacted by the number of hops. These parameters should be common between HbH (hop-by-hop) and E2E (end-to-end).
· ResourceType and PriorityLevel: which are basic service attributes and should also be common between hop-by-hop and end-to-end.
· Range: which is direct communication range between TX UE and RX UE in legacy PC5 interface and only present for groupcast. U2U link, i.e. unicast, should not configure this parameter.
· PacketDelayBudget (PDB): which is a E2E parameter and should be split into two hops in a U2U link, e.g.  split E2E 100ms into 50ms per hop. The unit of legacy PDB is 0.5ms and the range is from 0 to 1023. Hence, it is easy to guarantee a split PDB also in the range of this PDB parameter.
· PacketErrorRate (PER):  which is also a E2E parameter and should be split into two hops in a U2U link, e.g. split E2E 10^-3 into 5*10^-4 approximately per hop. However, in current ASN.1, sl-PacketErrorRate is expressed as Scalar x 10-k where k is the Exponent and configured from 0 to 9. A precise split result, e.g. 5*10^-4, may be not a valid configuration value. For simplicity, the split PER can be set to the next PER level, e.g. E2E 10^-3 to 10^-4 per hop, in order for maximum reuse of existing signaling mechanisms and formats.
· Note: split PER calculation formula is 1-(1-x)*(1-x) = 10^-3, then x equals 5*10^-4 approximately, where x is split PER per hop in a 2-hop link. Split PER calculation formula is 1-(1-x)*(1-x)*(1-x) = 10^-5, then x equals 3.3*10^-6 approximately, where x is split PER per hop in a 3-hop link. Split PER calculation formula is 1-(1-x)*(1-x)*(1-x)*(1-x) = 10^-6, then x equals 2.5*10^-7 approximately, where x is split PER per hop in a 4-hop link.
In our understanding, non-split PER for each hop in U2U relay architecture is an imprecise approach, where E2E QoS cannot be guaranteed and U2U relay application scenarios can be limited. It is better not to close the possibility of transmitting the split PER parameter. It can be left to relay UE implementation on how to split detailed parameters, especially for PER to avoid a split value that is not fit for the next-step RAN2 reporting message format for RRC_CONNECTED UE or configuration table in SIB/pre-configuration messages for IDLE/INACTIVE/OOC UE, e.g. directly set to the next PER level (10^-3 -> 10^-4). Furthermore, compared to only response with split QoS parameters, e.g. PDB and PER, the whole split QoS profiles, e.g. in term of SL-QoS-Info-r16, can be sent to the source Remote UE from the Relay UE since one-time signaling overhead is not a problem. And whole QoS profiles response can facilitate the storage of whole split QoS profiles and accelerate subsequent reporting to serving gNB of RRC_CONNECTED source Remote UE. 
[bookmark: _Ref146796557]Proposal 6: Whole Split QoS Profiles, e.g. in term of SL-QoS-Info-r16, are sent to the source Remote UE from the Relay UE. And it is left to Relay UE implementation on how to set the value of each QoS parameter in the Split QoS Profiles.
As the following RAN2 assumption, AS signalling is agreed to be used for QoS split since it can be designed by RAN2 itself in time and avoid ping-pong efforts between SA2 and RAN2. The next issue is to discuss the detailed signalling procedure, e.g. whether the split QoS info should be delivered to the peer L2 U2U remote UE and which SL RRC message is used for QoS split info transmission. 
WA: AS signalling is used to indicate the end-to-end QoS and QoS split for L2 U2U relay.
About QoS splitting signalling procedure, there are two options:
· Option-1: NOT support the split QoS Info delivered to the peer L2 U2U Remote UE (see below Figure 1).
· Option-2: Support the split QoS Info delivered to the peer L2 U2U Remote UE, e.g. similar with L3 U2U Relay (see below Figure 2, which is referred to Figure 6.4.3-1: QoS control for Layer 2 UE-to-UE Relay in SA2 TR 23.733-33) 




Figure 1. QoS splitting signaling Option-1



Figure 2. QoS splitting signaling Option-2
Peer U2U remote UE is the reception side of this direction and the E2E QoS negotiation with it has been completed by source U2U remote UE via previous E2E PC5 connection establishment procedure. E2E QoS info is clear to the peer UE and accepted by it. And split QoS info of the second hop seems not necessary for the peer UE since the split QoS info has only impacts on transmission parameters, e.g. PDB. A second split QoS negotiation seems unnecessary either due to no new acceptance but just complex signaling & high latency. Hence, the split QoS info doesn’t need to be delivered to the peer L2 U2U remote UE.
[bookmark: _Ref146796556][bookmark: OLE_LINK6]Proposal 7: The split QoS value doesn’t need to be delivered to the peer L2 U2U Remote UE, i.e. choosing the above Option-1.
The next step is to decide which messages are used to carry E2E QoS profile to relay UE and split QoS info back to source remote UE. Two alternatives can be also listed as follows:
Alt 1: Reusing RRCReconfigurationSidelink and RRCReconfigurationCompleteSidelink;
Alt 2: Define a new pair of PC5 RRC messages for QoS split info transfer;
In current PC5 RRC messages, only Reconfiguration and Capability procedures are bidirectional. In order to reduce specification efforts, reusing Reconfiguration message is obviously more appropriate. Furthermore, new split QoS profile list field should be added in RRCReconfigurationCompleteSidelink message, e.g. similar with sl-QoS-InfoList-r16 in SidelinkUEInformationNR. Although QoS parameters already exist in the current RRCReconfigurationSidelink, current QoS info is carried according to SLRB granularity, e.g. in SDAP config of each SLRB config, which does not meet E2E QoS delivery requirements. Hence, whole E2E QoS info should also be added newly into RRCReconfigurationSidelink message, e.g. similar with sl-QoS-InfoList-r16 in SidelinkUEInformationNR.
[bookmark: OLE_LINK12][bookmark: OLE_LINK11]Proposal 8: RRCReconfigurationSidelink and RRCReconfigurationCompleteSidelink are reused to deliver E2E QoS profile and split QoS profile between source L2 U2U remote UE and relay UE respectively.
2.2.2. Configuration for E2E SL-DRBs
In the last RAN2 meeting, Rel-16 operation in the ID reporting/resource allocation procedures for an RRC_CONNECTED U2U relay/remote UE had been agreed:
Agreements:
There are no additional procedures at the gNB beyond Rel-16 operation in the ID reporting/resource allocation procedures for an RRC_CONNECTED U2U relay/remote UE.  Some Rel-16 functionality may not be applicable to U2U (to be determined on a case by case basis).  FFS stage 3 impact to message formats (e.g., additional fields).
Mode 1 resource allocation is supported for U2U relay according to Rel-16 procedures.
[bookmark: _Ref110947441]The next issue is how to configure the mapping relationship between E2E SLRB and RLC channel of each hop in U2U link, which is very different from legacy direct PC5 link. In our section of QoS handling, we analyze and conclude that PDB may be split into each hop from E2E QoS parameters and split PDB are better to fall into the value range of the original parameters. Hence, for the cases of SIB or pre-configuration, source remote UE should use the E2E QoS profile to decide the corresponding SLRB configuration and split QoS profile for RLC channel configuration. And then, these SLRB configurations act as the E2E SLRB configuration from source remote UE to target remote UE and RLC channel configurations act as RLC channel configurations from source remote UE to relay UE. And furthermore, it is up to source remote UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel of this hop.
For a CONNECTED UE, as agreements that Rel-16 operation is reused, split QoS profile of first hop (e.g. may include multiple QoS profiles to different target remote UEs but aggregated to one common relay UE) and Relay UE’s L2 ID as destination L2 ID are reported to serving gNB and corresponding SLRB configuration and RLC bearer configuration is sent to source remote UE. The configured RLC bearer and aggregation mapping relationship are decided and configured by the gNB in order to achieve unified understanding between gNB and UE, especially in mode 1 case. E2E SLRB configuration is up to source remote UE implementation, e.g. based on serving gNB SLRB configuration to derive each E2E SLRB with different target remote UE(s). 
[bookmark: _Ref146796560]Proposal 9: For an IDLE/INACTIVE/OOC source remote UE, E2E QoS profile should be used to decide E2E SLRB configuration and split QoS profile for RLC channel configuration of the first hop based on the configuration from SIB or pre-configuration. And it is up to source remote UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel.
[bookmark: _Ref146796561][bookmark: OLE_LINK10][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK8]Proposal 10: For a CONNECTED source remote UE, split QoS profile of the first hop should be reported to its serving gNB. Then legacy SL RB configuration & RLC bearer configuration of this hop (i.e., SL-RadioBearerConfig and SL-RLC-BearerConfig) are configured to source remote UE by gNB. 
[bookmark: OLE_LINK9]Proposal 11: For a CONNECTED source remote UE, it’s up to source UE implementation to derive each E2E SLRB with different target remote UE(s) based on configured SLRB configuration & RLC bearer configuration.  
Furthermore, there is a special situation for a relay UE, i.e. neither relay UE nor its serving gNB can decide or modify any E2E SLRB configuration. From the perspective of relay UE and its serving gNB, only RLC channel configurations of the second hop and mapping relationship between E2E SLRB and RLC channel can be decided. Hence, for IDLE/INACTVE/OOC relay UE, split QoS profile and potential E2E SLRB configuration should be used to decide RLC channel configuration of the second hop based on SIB or pre-configuration. And it is up to relay UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel. 
For a CONNECTED relay UE, split QoS profile of the second hop (e.g. may include multiple QoS profiles with different source remote UEs but aggregated to one common target remote UE) and target remote’s L2 ID as destination L2 ID should be reported to its serving gNB and then RLC bearer configuration are configured to relay UE. Legacy SLRB mapped into RLC bearer should also be configured by gNB. E2E SLRB and RLC channel mapping relationship is up to relay UE’s implementation, e.g. based on gNB’s configuration and E2E SLRB configuration from source remote UE via PC5 RRC Reconfiguration.
[bookmark: _Ref146796562]Proposal 12: For an IDLE/INACTIVE/OOC relay UE, split QoS profile and potential E2E SLRB configuration should be used to decide RLC channel configuration of the second hop from SIB or pre-configuration. And it is up to relay UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel.
[bookmark: _Ref146796563]Proposal 13: For a CONNECTED relay UE, split QoS profile of the second hop should be reported to its serving gNB. Then legacy RLC bearer configuration and SLRB configuration are configured to relay UE by gNB. 
Proposal 14: For a CONNECTED relay UE, it’s up to relay UE implementation to derive mapping relationship between E2E SLRB and RLC channel based on configured SLRB configuration & RLC bearer configuration from gNB and E2E SLRB configuration from source remote UE. 
2.3. Control plane issues
2.3.1. PC5 RLF on current/second hop to trigger SUI
	Issue 2.1
	5.8.9.3	Sidelink radio link failure related actions
Editor Note: FFS whether additional procedure for L2 U2U PC5 RLF initiation.
	Issue 2.1 was proposed by Rapporteur during the RRC running CR drafting.
An EN was added here to remind companies to check whether/how U2U specific PC5 RLF would impact the Uu procedures e.g., whether the UE would send SUI to gNB.


In current spec, for U2N relay, the remote UE will perform RRC connection re-establishment procedure while the relay UE will trigger SUI procedure[2]:
	[bookmark: _Toc60777045][bookmark: _Toc139045325]5.8.9.3	Sidelink radio link failure related actions
The UE shall:
1>	upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or
<omitted…>
2>	consider sidelink radio link failure to be detected for this destination;
<omitted…>
2>	if UE is in RRC_CONNECTED:
3>	if the UE is acting as L2 U2N Remote UE for the destination:
4>	initiate the RRC connection re-establishment procedure as specified in 5.3.7.
3>	else:
4>	perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3;
Editor Note:	FFS whether additional procedure for L2 U2U PC5 RLF initiation.
Editor Note: FFS on how to handle E2E PC5 connection and hop PC5 connection.


For U2U relay, it is not clear whether U2U remote/relay UE in CONNECTED should also trigger SUI procedure like U2N relay UE in the following two cases:
· Case 1: When U2U remote/relay UE detect PC5 RLF on its current hop (e.g. U2U source remote UE on the first hop, U2U relay UE on the second hop)
· Case 2: When source remote UE receives the Notification message 
In our understanding, for case-1, it is already supported according to current running CR[2], as the above 3>else would include both L2 U2N relay UE and L2/L3 U2U remote/relay UE. We don’t think there is any need to take effort to explicitly exclude the U2U remote/relay UE in triggering SUI procedure.
[bookmark: _Ref149643956]Proposal 15: RAN2 to confirm that when L2 U2U remote/relay UE detect PC5 RLF on its current hop, it triggers the SUI procedure as legacy.
However, for case 2, when the source remote UE received the Notification message, it is not clear whether the source remote UE should also inform network. This second-hop RLF may also be understand as a kind of sidelink RLF for end-to-end link but this is not covered by current running CR, which only involves the U2U remote UE behaviours related to PC5 link[2].
	[bookmark: _Toc139045347]5.8.9.10.4	Actions related to reception of NotificationMessageSidelink message
Upon receiving the NotificationMessageSidelink, the Remote UE shall:
1>	if the UE is acting as U2N Remote UE:
2>	if the indicationType is included:
3>	if the UE is L2 U2N Remote UE in RRC_CONNECTED:
4>	if T301 is not running, initiate the RRC connection re-establishment procedure as specified in 5.3.7;
3>	else (the UE is L3 U2N Remote UE, or L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE):
4>	if the PC5-RRC connection with the U2N Relay UE is determined to be released:
5>	indicate upper layers to trigger PC5 unicast link release;
4>	else (i.e., maintain the PC5 RRC connection):
5>	if the UE is L2 U2N Remote UE and the indicationType is relayUE-HO or relayUE-CellReselection:
6>	consider cell re-selection occurs;
NOTE 1:	For L3 U2N Remote UE, or L2 U2N Remote UE in RRC_IDLE or RRC_INACTIVE, it is up to Remote UE implementation whether to release or keep the PC5 unicast link.
[bookmark: _Hlk116982865]NOTE 2:	The L2 U2N Remote UE may ignore the NotificationMessageSidelink if it does not release the PC5 unicast link in source side yet during an indirect-to-direct path switch, i.e. T304 is running.
1>	if the UE is acting as L2 U2U Remote UE:
2>	if sl-IndicationType is relayUE-PC5-RLF:
3>	indicate PC5 RLF received from U2U Relay UE to the upper layers for the indicated L2 U2N Remote UE based on the received sl-DestinationIdentity;
NOTE X:	It is up to the upper layers on whether to trigger U2U Relay reselection after the PC5 RLF indication received from U2U Relay UE.
Editor Note:	FFS if there would be any constraints on the Remote UE implementation behaviour to keep or release the PC5 link with the relay UE.


[bookmark: _Ref149643957]In U2U relay operation, the reason for the gNB of the source remote UE to know the sidelink RLF on the second hop between relay UE and the target remote UE may be that, if the gNB of the source remote UE is responsible for the end-to-end SRAP/PDCP configuration for U2U, it can reconfigure the related configuration if the second hop fails which means the end-to-end link would not work as well. On the other hand, if the configuration for E2E SL-DRBs is not from the gNB, the remote UE may also need to trigger SUI to report the updated SL-QoS-Info to gNB, because the QoS flow to target remote UE(s) via relay UE would be changed. Considering theses aspects, we think it is appropriate to trigger SUI when remote UE receives the PC5 RLF indication.
Proposal 16: The source L2 remote UE triggers SUI when it receives the PC5 RLF indication for the second hop between relay and target remote UE.
2.3.2. Reception of NotificationMessageSidelink
	Issue 2.3
	5.8.9.10.4	Actions related to reception of NotificationMessageSidelink message
Editor Note: FFS if there would be any constraints on the Remote UE implementation behaviour to keep or release the PC5 link with the relay UE.
	Issue 2.3 was captured in accordance with the RAN2#120 agreement as following:
· When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).  FFS if there would be any constraints on the remote UE implementation behavior to keep or release the PC5 link with the relay UE.


In U2N relay, the remote UE’s behavior is clear when receiving NotificationMessageSidelink message, i.e., it will initiate the RRC connection re-establishment procedure if it is in RRC_CONNECTED, otherwise, it is up to Remote UE implementation whether to release or keep the PC5 unicast link. 
For U2U relay, we agreed that the remote UE can indicate PC5 RLF received from U2U Relay UE to the upper layers, and rely on upper layer to trigger relay trigger relay reselection or not. However, it is not clear whether the AS link between source remote UE and the relay UE should be released, especially considering that in Rel-18 U2U relay operation, one relay UE may serve multiple target remote UEs. The correct UE behavior should be that, e.g.:
· If the relay UE serves UE-B and UE-C, and source remote UE receives the RLF indication for PC5 link between relay UE and UE-B, the first hop between source remote UE and relay UE should NOT be released
· If the relay UE serves UE-B and UE-C, and source remote UE receives the RLF indication for PC5 link for both relay UE<->UE-B and relay UE<->UE-C, then the first hop between source remote UE and relay UE can be released
We think it should be confirmed by RAN2. However, we prefer to leave the related UE behavior to UE implementation. If the UE knows that there are another serving target remote UE via this relay UE, it should possibly not release the link between this relay UE, and if there are not, the UE could choose to release the link or not based on implementation. a NOTE can be added to clarify this. Therefore, we propose:
[bookmark: _Ref149904823]Proposal 17: If remote UE receives PC5-RLF indication from the U2U relay UE, it should not release the PC5 link with the relay UE if the remote UE is communicating with another target remote UE via this relay UE. 
[bookmark: _Ref149643958][bookmark: OLE_LINK4]Proposal 18: A NOTE is added to clarify that it is U2U Remote UE implementation whether to keep or release the PC5 link with the relay UE when receiving NotificationMessageSidelink. 
Another related open issue which is newly added is as follows:

	Issue 2.5
	5.8.9.1a.1.2	Sidelink DRB release operations
Editor Note: FFS on how to release SL DRB on E2E and hop configuration for U2U relay.
5.8.9.1a.3	Sidelink SRB release
Editor Note: FFS on how to release SL SRB on E2E and hop configuration for U2U relay.
5.8.9.3	Sidelink radio link failure related actions
Editor Note: FFS on how to handle E2E PC5 connection and hop PC5 connection.

	Issue 2.5 is captured based on company input in the offline email discussion [Post123bis][418][Relay] Rel-18 relay UE-to-UE CR (vivo)\Open Issues
The listed Editor Notes are related to how to handle the E2E PC5 connection and SL-RB configurations if per-hop PC5 RLF is detected. 



The issue is brought because when PC5 RLF indication is received from relay UE, it means that the end-to-end link would not work as well. In this sense, it is reasonable that the UE would release the end-to-end RRC link, e.g. release the end-to-end DRB related configurations. If this is agreed, the related UE behavior can be captured on 5.8.9.3(to mimic the per hop sidelink RLF procedure) or 5.8.9.10.4 (as this is the UE behavior when receiving notification message). We prefer the latter section to capture it. Anyway spec impact can be further discussed if agreed. 
Proposal 19: If remote UE receives PC5-RLF indication of a specific destination from the U2U relay UE, PC5 RLF is declared for the destination and it should release the corresponding SL-SRB and SL-DRB related configurations.
3. Conclusion
In this contribution, we discussed the remaining issues for U2U which most come from the open issue list. The following observations and proposals are given:
For SRAP
Proposal 1: The 5-LSBs of slrb-PC5-ConfigIndex should be reused for E2E Bearer ID configuration, e.g. Bearer ID = 5-LSB value – 1.
Proposal 2: The relay UE should perform forwarding of a received SRAP PDU according to the SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID match the respective fields in the SRAP header of the received SRAP PDU.
Proposal 3: For a relay UE, if there is no SRAP configuration whose Bearer ID, Source UE ID and Destination UE ID matching the respective fields in the SRAP header of a received SRAP PDU, this SRAP PDU should be discarded.
Proposal 4: For a received SRAP PDU, if the source UE ID in the SRAP header matches the connected source remote UE, the destination UE ID in the SRAP header matches the local ID of its own, and the Bearer ID in the SRAP header matches the ID of one configured E2E bearer between the two remote UEs, the remote UE should deliver that SRAP SDU to the upper layer.
Proposal 5: For a remote UE, a received SRAP PDU should be regarded as the unknown/erroneous SRAP PDU if any of the following condition is met:
· The destination UE ID in the SRAP header does not match the local ID of this remote UE;
· There is no connected peer remote UE whose local ID matches the source UE ID in the SRAP header;
· There is no configured E2E SLRB whose Bearer ID matches the Bearer ID in the SRAP header.
For QoS split and SLRB configuration 
Proposal 6: Whole Split QoS Profiles, e.g. in term of SL-QoS-Info-r16, are sent to the source Remote UE from the Relay UE. And it is left to Relay UE implementation on how to set the value of each QoS parameter in the Split QoS Profiles.
Proposal 7: The split QoS value doesn’t need to be delivered to the peer L2 U2U Remote UE, i.e. choosing the above Option-1.
Proposal 8: RRCReconfigurationSidelink and RRCReconfigurationCompleteSidelink are reused to deliver E2E QoS profile and split QoS profile between source L2 U2U remote UE and relay UE respectively.
Proposal 9: For an IDLE/INACTIVE/OOC source remote UE, E2E QoS profile should be used to decide E2E SLRB configuration and split QoS profile for RLC channel configuration of the first hop based on the configuration from SIB or pre-configuration. And it is up to source remote UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel.
Proposal 10: For a CONNECTED source remote UE, split QoS profile of the first hop should be reported to its serving gNB. Then legacy SLRB configuration & RLC bearer configuration of this hop (i.e., SL-RadioBearerConfig and SL-RLC-BearerConfig) are configured to source remote UE by gNB. 
Proposal 11: For a CONNECTED source remote UE, it’s up to source UE implementation to derive each E2E SLRB with different target remote UE(s) based on configured SL RB configuration & RLC bearer configuration.  
Proposal 12: For an IDLE/INACTIVE/OOC relay UE, split QoS profile and potential E2E SLRB configuration should be used to decide RLC channel configuration of the second hop from SIB or pre-configuration. And it is up to relay UE implementation to aggregate different E2E SLRBs with same/similar RLC channel configuration into one RLC channel.
Proposal 13: For a CONNECTED relay UE, split QoS profile of the second hop should be reported to its serving gNB. Then legacy RLC bearer configuration and SLRB configuration are configured to relay UE by gNB. 
Proposal 14: For a CONNECTED relay UE, it’s up to relay UE implementation to derive mapping relationship between E2E SLRB and RLC channel based on configured SLRB configuration & RLC bearer configuration from gNB and E2E SLRB configuration from source remote UE. 
For Control plane issues
Proposal 15: RAN2 to confirm that when L2 U2U remote/relay UE detect PC5 RLF on its current hop, it triggers the SUI procedure as legacy.
Proposal 16: The source L2 remote UE triggers SUI when it receives the PC5 RLF indication for the second hop between relay and target remote UE.
Proposal 17: If remote UE receives PC5-RLF indication from the U2U relay UE, it should not release the PC5 link with the relay UE if the remote UE is communicating with another target remote UE via this relay UE. 
Proposal 18: A NOTE is added to clarify that it is U2U Remote UE implementation whether to keep or release the PC5 link with the relay UE when receiving NotificationMessageSidelink. 
Proposal 19: If remote UE receives PC5-RLF indication of a specific destination from the U2U relay UE, PC5 RLF is declared for the indicated destination and it should release the corresponding SL-SRB and SL-DRB related configurations.
4. References
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