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1.	Introduction
Rel-17 SL NR Relay WI (R2-2102687) was agreed in RAN#91 meeting. The related WID objective related to relay discovery is below. 
	The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
[bookmark: _Hlk67323386]Work Item objectives on aspects common to both L2 and L3:

6. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

NOTE 1:	RAN requests RAN2 to strive for completion of the common parts (objective 1) by RAN#92 (June). RAN understands that RAN2 will also initially work on other aspects that have cross-group dependencies. 
NOTE 2:	For L2 UE-to-Network Relay, it is assumed that the Remote UE has a single active connection towards gNB via only a single Relay UE at a given time in this release.
NOTE 3:	Only NR Uu interface, i.e. gNB, and 5GC is considered, and it is limited to NR SA scenario in this release.


RAN2 tried to discuss various subjects for L2 relay-specific topics in the 113bis-e meeting, but there was not enough time. In this contribution, we would like to propose our view not be handled in the last RAN2 113bis-e meeting.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 TAU/RNAU procedure
In last RAN2 113bis-e meeting, the following agreement related to the TAU/RNAU was agreed.
	[Cross group] [Easy] The remote UE should perform TAU/RNAU procedure while in RRC_INACTIVE and RRC_IDLE. No LS to be sent from this meeting to SA2/ CT1/RAN3 on the remote UE’s TAU/RNAU procedure


According to this agreement, Remote UE in RRC_IDLE/INACTIVE performs TSU/RNAU procedure. Although it is not stated in this agreement, we estimate that Relay UE in RRC_IDLE/INACTIVE performs TAU/RNAU procedure such as general UEs. In other words, In the L2 relay, we assume Remote UE and Relay UE perform TAU/RNAU procedure independently. We should think about paging operation when the Remote UE and Relay UE are located in each other different TAU/RNAU area. In this case, the Relay UE can receive a paging message instead of Remote UE. If Relay UE and Remote UE exist in different TAU/RNAU areas, alignment is required for Relay UE to receive paging instead of Remote UE. The TAU area alignment between Relay UE and Remote UE can be performed at AMF, and the RNAU area alignment can be performed at gNB. But to do these alignments, gNB or core network should know whether Relay UE and Remote UE are connected/released via PC5-S. We need to confirm to SA2 whether the core network can keep tracking whether Remote UE and Relay UE are PC5-S connection/release states. 
Proposal 1: In the L2 relay, Remote UE and Relay UE perform TAU/RNAU procedure independently.
Proposal 2: When Relay UE and Remote UE exist in different TAU/RNAU areas, it is necessary to check with SA2 whether there is a problem when Relay UE receives a paging message instead of Remote UE. 

2.2. On-demand SI
In last RAN2 113bis-e meeting, the following agreement for on-demand SI was made.
	[Agreement] For RRC_Idle/INACTIVE remote UE, remote UE informs relay UE on requested SIB type(s) via PC5 RRC message. Then, relay UE triggers legacy on-demand SI acquisition procedure according to its own RRC state (if needed) and sends the acquired SIB to remote UE.


RRC_IDLE/INACTIVE Remote UE can request the wanted SIB type to Relay UE. In this case, the Relay UE performs the existing on-demand SIB request procedure instead of the remote UE. But, if Relay UE already has stored the SIB type that the Remote UE requested, the Relay UE doesn’t need to perform an on-demand SIB request procedure. Relay UE should be able to directly transmit the requested SIB type from the storage of Relay UE to Remote UE.
Proposal 3: If the requested SIB type from Remote UE to Relay UE is the up-to-date SIB type stored in Relay UE, the Relay UE delivers the SIB type to the Remote UE from the storage of Relay UE without on-demand SIB procedure.

2.3 System information acquisition
In the last RAN2 113bis-e meeting, there was following discussion about system information acquisition ( ).
	[Proposal summary] Proposal 2-4: [For discussion] RAN2 to discuss whether the remote UE receive the system information via PC5 before PC5 connection establishment with relay UE, after PC5 connection establishment with relay UE, or both.


RAN2 needs to discuss whether the remote UE receives the system information via PC5 before PC5 connection establishment with relay UE. Traditionally, in LTE or Rel-16 SL operation, it’s no problem to make discovery-based connections without SIB. We are not clear what the technical advantages are when the remote UE receives the system information via PC5 before PC5 connection establishment with relay UE. There is still no problem to make a PC5 connection based on the discovery message between relay UE and remote UE without any SIB information. It is the meaning that relay UE transmits SIB before PC5 connection with remote UE is the same as whole candidate relay UE transmits SIB before PC5 connection with a remote UE. This causes unnecessary interference to the remote UE’s cell when the remote UE and the relay UE are included in different cells. We can regard the interference after PC5 connection between relay UE and remote UE as acceptable interference, but the interference from candidate relay UE before PC5 connection should be prohibited. 
Therefore, the SIB delivery should be operated that the relay UE delivers relaying related SIB to the remote UE after PC5 connection establishment. Remote UE can request the SIB not related to the relaying operation to the relay UE by on-demand. Also, remote UE can use SIB from its comping cell before PC5 connection between relay UE and remote UE.    

Observation 1: In LTE and Rel-16 SL operation, there was no problem connecting PC5 based on discovery message without any SIB. 

Observation 2: It’s not any technical benefit to broadcast SIB before PC5 connection establishment between relay UE and remote UE. 

Observation 3: Relay UE transmits SIB before PC5 connection with remote UE includes the meaning that candidate relay UE transmits SIB before PC5 connection with a remote UE.

Observation 4: If relay UE and remote UE are different cells before PC5 connection establishment, broadcasting SIB can cause interference to the other cell.

Proposal 4: Relay UE delivers relaying related SIB to the remote UE after PC5 connection establishment with remote UE.

Proposal 5: Remote UE can request not-relaying related SIB to the relay UE by on-demand.

Proposal 6: Remote UE can use the received SIB from its comping on the cell before PC5 connection establishment with remote UE.

2.4. Connection management
The first RRC message for remote UE to connect with gNB is transmitted on SRB0. When RRC_IDLE/INACTIVE relay UE receives a message on SRB0 from remote UE, the relay UE tries to connect to gNB for RRC_CONNECTED. In general, the message generation for the RRC connection is triggered by the upper layer. But, RRC_IDLE/INACTIVE relay UE should be triggered RRC message generation by receiving a message on SRB0 from Remote UE. Also, relay UE generates NAS messages including service requirements. So, we need to discuss how to make a NAS message on RRC_IDLE/INACTIVE relay UE when the relay UE receives the RRC connection request message on SRB0 from remote UE. 

Observation 5: Generally, RRC messages for connection with gNB generates by the upper layer.

Observation 6: when RRC_IDLE/INACTIVE relay UE receives RRC connection request message on SRB0 from remote UE, the relay UE should generate an RRC connection request message for connection with gNB.

Proposal 7: we need to discuss how to handle NAS message generation on RRC_IDLE/INACTIVE relay UE when the relay UE receives the RRC connection request message on SRB0 from remote UE.

- Option 1: NAS layer of the relay UE always provides service requests of the relay UE itself to AS layer.
- Option 2: NAS layer of the relay UE provides the received NAS message of the remote UE to AS layer.
- Option 3: NAS layer of the relay UE provides the service request of the relay UE, and the received NAS message of the remote UE to AS layer.

2.5. Access control
In the last RAN2 113bis-e meeting, the following potential agreement was included for access control.
	WA: Proposal 15: [23/23] [Easy] Remote UE can reuse legacy access control and no need to enhance the access control procedure of Remote UE.  FFS whether the relay UE performs UAC for itself


Remote UE and Relay UE perform UAC procedure independently. But, we need to discuss when remote UE is allowed the access and relay UE is rejected according to the UAC results. Relay UE doesn’t check Remote UE’s UAC, so, relay UE can regard the remote UE is allowed the access when relay UE receives the messages from remote UE. So, even though relay UE is rejected the access (e.g., barred) by the result of UAC procedure at relay UE, the relay UE should be able to deliver the message from remote UE to the gNB. When relay UE receives a message from remote UE, relay UE ignores its UAC result. Relay UE should be always allowed to access the gNB only for relayed messages. This operation is similar to the IAB barring operation.  

Observation 7: Remote UE and Relay UE perform UAC procedure independently.

Observation 8: As a result of UAC, the case is possible that relay UE is rejected to access and Remote UE is allowed to access.

Proposal 8: Even though relay UE is rejected to access as the result of UAC, the relay UE can ignore the barring of itself and relay the received data from connected remote UE.

2.6. Cause value
The following issue was raised in the last RAN2 113bis-e meeting e-mail discussion for agenda item 8.7.4.1.  
	New establishment/resume cause value should be set when relay UE enter RRC_CONNECTED for relaying purpose.
· Option1: Existing establishment/resume cause value
· Option2: New establishment/resume cause value


We think it’s hard to define the new cause value for relaying. According to the current RRC spec (TS 38.331), the space for reserved cause value is just only 3 bits. So, we can not sure whether it can be allowed for relay cause value. Also, if a new cause value is defined, the priority with the existing cause value becomes unclear. For example, it can be occurred some problem to decide whether the new cause value for relaying is always a higher priority than the others.
If we use the existing cause value for relaying, it’s possible the relay UE uses the same cause value of remote UE. The establishment/resume message including cause value is a kind of Msg3. The Msg3 is not yet set security, so there is no problem even if relay UE decodes this message. However, we need to discuss that the cause value from remote UE will handle the same as the cause value from relay UE. Some mapping configuration between the cause value from relay UE and the cause value from remote UE may be required.   

Proposal 9: Relay UE can use existing establishment/resume cause value when relay UE enters RRC_CONNECTED for relaying purpose.

Proposal 10: We need to discuss whether the establishment/resume cause value from remote UE will be handled the same as the establishment/resume cause value from relay UE. 

3.  Conclusion
Proposal 1: In the L2 relay, Remote UE and Relay UE perform TAU/RNAU procedure independently.
Proposal 2: When Relay UE and Remote UE exist in different TAU/RNAU areas, it is necessary to check with SA2 whether there is a problem when Relay UE receives a paging message instead of Remote UE. 
Proposal 3: If the requested SIB type from Remote UE to Relay UE is the up-to-date SIB type stored in Relay UE, the Relay UE delivers the SIB type to the Remote UE from the storage of Relay UE without on-demand SIB procedure.
Proposal 4: Relay UE delivers relaying related SIB to the remote UE after PC5 connection establishment with remote UE.

Proposal 5: Remote UE can request not-relaying related SIB to the relay UE by on-demand.

Proposal 6: Remote UE can use the received SIB from its comping on the cell before PC5 connection establishment with remote UE.

Proposal 7: we need to discuss how to handle NAS message generation on RRC_IDLE/INACTIVE relay UE when the relay UE receives the RRC connection request message on SRB0 from remote UE.

- Option 1: NAS layer of the relay UE always provides service requests of the relay UE itself to AS layer.
- Option 2: NAS layer of the relay UE provides the received NAS message of the remote UE to AS layer.
- Option 3: NAS layer of the relay UE provides the service request of the relay UE, and the received NAS message of the remote UE to AS layer.

Proposal 8: Even though relay UE is rejected to access as the result of UAC, the relay UE can ignore the barring of itself and relay the received data from connected remote UE.

Proposal 9: Relay UE can use existing establishment/resume cause value when relay UE enters RRC_CONNECTED for relaying purpose.

Proposal 10: We need to discuss whether the establishment/resume cause value from remote UE will be handled the same as the establishment/resume cause value from relay UE. 
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