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1.	Introduction
WID of Sidelink relay (RP-210904) was agreed in RAN#91e [1]. The related WID objectives on adaptation layer are:
	1. 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.
NOTE 4:	Work specific to the mobility scenario of “between indirect (via a first Relay UE) and indirect (via a second Relay UE)”, and the group mobility is not supported in this release.



After RAN2#114-e, e-mail discussion has been proceed about SIB delivery and paging monitoring for Remote UE. In this contribution, we investigate further specifically the time point when Relay delivers initial SIB after SL connection establishment and the signals for paging occasion monitoring for Remote UE.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 SIB delivery
In RAN2#113b-e and RAN2#114-e, the following agreements were made for system information delivery. 
	<RAN2 113b-e>
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.

	<RAN2 114-e>
The Remote UE can receive the system information via PC5 after PC5 connection establishment with Relay UE.



The below shows Rel-16 SIBs provided from gNB. 
	<
· MIB: contains cell barred status information and essential physical layer information of the cell required to receive further system information;
· SIB1: defines the scheduling of other SIs and contains information required for initial access;
· [bookmark: OLE_LINK2][bookmark: OLE_LINK1]SIB2/SIB3/SIB4/SIB5: contain cell re-selection information; 
· SIB6/SIB7/SIB8: contain public warning information related to ETWS/CMAS;
· SIB9: contains information related to GPS time and Coordinated Universal Time (UTC);
· SIB10: contains information related to NPN;
· SIB11: contains information related to idle/inactive measurements;
· SIBpos: contains positioning assistance data;
· SIB12: contains information related to NR sidelink communication;
· SIB13/SIB14: contain information related to LTE V2X sidelink communication.



According to the above agreement, the Remote UE that SL connected with Relay UE can receive system information via Relay UE. And also, Remote UE can perform on-demand SIB requests to the gNB via Relay UE. Some companies insist system information should be delivered to the Remote UE before SL connection establishment. The main reason seems that Remote UE can check some barring before SL connection establishment and this information can use for relay selection. But we think that the information for relay selection should be included in the discovery message. We think that it’s consensus from RAN2 discussion until now that the discovery message includes relay selection information. So, we do not support the opinions that all SIBs can deliver before SL connection establishment between Relay UE and Remote UE.      
Proposal 1: The information for relay (re-)selection should be included in Discovery message. 

Before SL connection establishment with Relay UE, the Remote UE can receive system information directly, if the Remote UE is in coverage. Also, before SL connection establishment with Relay UE, if Remote UE is out-of-coverage, it’s natural the OoC Remote UE cannot receive system information in the same as other normal OoC UEs. But, after the Remote UE makes the SL connection with Relay UE, the Remote UE is assumed in coverage UE of the Relay UE’s serving cell. So, it should be possible the Remote UE receives system information via Relay UE from the serving gNB and requests on-demand SIB. The SIB type from Relay UE should not be restricted and all SIB types should be allowed to deliver via Relay UE.
Proposal 2: After Remote UE makes the SL connection with Relay UE, the Remote UE can receive system information via Relay UE or request on-demand SIB to the Relay UE.

Meanwhile, the following agreement was made in the 113bis-e meeting.
	<113bis-e agreement>
PC5-RRC message can be used to carry the system information forwarding via PC5.


System information can deliver using the PC5-RRC message from Relay UE to Remote UE. When Relay UE receives new system information or changed system information from gNB, the Relay UE can forward the system information any time to its Remote UE. But, after Relay UE makes the SL connection with Remote UE for relaying operation, the time point for delivering the first system information from Relay UE can be discussed.
The below figures show the SL connection procedure depends on the discovery model A and B.
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Figure 1. SL connection establishment procedure on discovery model A and model B
Based on the procedure in figure 1, we can discuss whether the system information from Relay UE to Remote UE can be delivered using legacy a PC5-RRC message or making a new PC5-RRC message. For example, the system information can be included in the ‘RRCReconfigurationSidelinkComplete’ message which completes the SL unicast link. The system information can deliver from Relay UE to Remote UE when Relay UE transmits the UE capability-related message. Otherwise, we can consider that the system information delivers from Relay UE and Remote UE by using a new PC5-RRC message after transmitting ‘RRCReconfigurationSidelinkComplete’ from Relay UE or ‘UECapabilityEnquirySidelink/UWCapabilityInformationSidelink’.
Proposal 3: After Remote UE establishes PC5 connection with Relay UE, when the Relay UE initiates the first system information transmission. 
(Option 1) ‘RRCReconfigurationCompleteSidelink’ message including system information is transmitted. 
(Option 2) After completing the transmission of ‘RRCReconfigurationCompleteSidelink’ message, system information is transmitted as a separate new PC5-RRC message.
(Option 3) ‘UECapabilityEnquirySidelink’ or ‘UECapabilityInformationSidelink’ message including system information is transmitted.
(Option 4) After completing the transmission of ‘UECapabilityEnquirySidelink’ or ‘UECapabilityInformationSidelink’ message, system information is transmitted as a separate new PC5-RRC message.

Meanwhile, if the capability is different between Relay UE and Remote UE, we can consider how to get system information not to be provided from connected Relay UE. For example, if Remote UE has a positioning capability, but its Relay UE doesn’t have a positioning capability, we can discuss how the Remote UE can get the system information related to the positioning information. Or, if Remote UE has Rel-17 capability, but its Relay UE has only Rel-16 capability, we can discuss how the Remote UE can get the system information. In these cases, Relay UE can inform the Remote UE the SIB type cannot interpret or can send a reject message about the SIB type. The Remote UE received these messages from its Relay UE can perform trigger relay reselection or trigger direct on-demand SIB request to the Relay UE’s serving cell. 
Proposal 4: When remote UE requests the relay UE on-demand SIB that relay UE cannot decoding the requested SIB due to capability difference. In this case, 
· Relay UE‘s operation: As the response on the on-demand SIB request from remote UE, its relay UE can transmit ‘SIB type reject’ message. The 'SIB type reject' message means that the on-demanded SIB type cannot be decoded on the relay UE.
· Remote UE’s operation: when remote UE receives ‘SIB type reject’ message from relay UE,
(Option 1) Remote UE can trigger relay reselection.
(Option 2) Remote UE can trigger direct on-demand SIB requests to the relay UE's serving cell.


2.2 Paging occasion monitoring
RRC CONNECTED Relay UE cam support PO monitoring for IDLE/INACTIVE Remote UE. However, in order to monitor the PO of RRC IDLE/INACTIVE Remote UE, Relay UE should know the RRC state of Remote UE. If Remote UE doesn’t know the RRC state transition of Remote UE, the Relay UE cannot judge when to start monitoring its Remote UE’s PO. Considering Relay UE’s power consumption, it’s not proper that Relay UE always monitors Remote UE’s search space. In order to know Remote UE’s RRC state, Remote UE may report to its Relay UE when RRC status transit. Otherwise, Relay UE may be configured inactivity timer to recognize the Remote UE’s RRC state transition. If the inactivity timer for Remote UE is expired in Relay UE, the Relay UE can know whether the SL connected Remote UE is in RRC IDLE/INACTIVE state.  
Proposal 5: Relay UE in RRC CONNECTED can support PO monitoring for the SL connected RRC remote UE in IDLE/INACTIVE. 
Proposal 6: Relay UE in RRC CONNECTED has to know the RRC state of remote UE to monitor PO of the Remote UE in RRC IDLE/INACTIVE.
Proposal 7: The method that RRC CONNECTED relay UE knows the RRC state of its remote UE is as follows:
(Option 1) Remote UE reports RRC state transition to its relay UE in RRC CONNECTED. 
(Option 2) Relay UE operates the inactivity timer by itself to recognize the state of Remote UE.

In the last RAN2 114 e-meeting, some companies propose that the gNB transmits paging message of Remote UE in RRC IDLE/INACTIVE to the Relay UE in RRC CONNECTED through RRC dedicated messages. However, the gNB knows only whether Remote UE is connected to the Relay UE and cannot know the 5G-S-TMSI value of the connected Remote UE. The 5G-S-TMSI value is provided from AMF in core NW. So, the gNB does not know which Remote UE to transmit the paging message. To solve this problem, RAN and AMF in core NW should be changed. We guess it may not be a simple spec change. So, we do not support that paging messages of Remote UE in RRC IDLE/INACTIVE transmits to the Relay UE in RRC CONNECTED via the dedicated RRC message. 
Proposal 8: We do not support that paging messages of Remote UE in RRC IDLE/INACTIVE transmits to the Relay UE in RRC CONNECTED via the dedicated RRC message. It may have a spec issue related to AMF.

3.  Conclusion
· SIB delivery
Proposal 1: The information for relay (re-)selection should be included in Discovery message.
Proposal 2: After remote UE makes the SL connection with relay UE, the remote UE can receive system information via relay UE or request on-demand SIB to the relay UE.
Proposal 3: After remote UE establishes PC5 connection with relay UE, when the relay UE initiates the first system information transmission: 
(Option 1) ‘RRCReconfigurationCompleteSidelink’ message including system information is transmitted. 
(Option 2) After completing the transmission of ‘RRCReconfigurationCompleteSidelink’ message, system information is transmitted as a separate new PC5-RRC message.
(Option 3) ‘UECapabilityEnquirySidelink’ or ‘UECapabilityInformationSidelink’ message including system information is transmitted.
(Option 4) After completing the transmission of ‘UECapabilityEnquirySidelink’ or ‘UECapabilityInformationSidelink’ message, system information is transmitted as a separate new PC5-RRC message.
Proposal 4: When remote UE requests the relay UE on-demand SIB that relay UE cannot decoding the requested SIB due to capability difference. In this case, 
· Relay UE‘s operation: As the response on the on-demand SIB request from remote UE, its relay UE can transmit ‘SIB type reject’ message. The 'SIB type reject' message means that the on-demanded SIB type cannot be decoded on the relay UE.
· Remote UE’s operation: when remote UE receives ‘SIB type reject’ message from relay UE,
(Option 1) Remote UE can trigger relay reselection.
(Option 2) Remote UE can trigger direct on-demand SIB requests to the relay UE's serving cell.

· PO monitoring
Proposal 5: Relay UE in RRC CONNECTED can support PO monitoring for the SL connected RRC remote UE in IDLE/INACTIVE. 
Proposal 6: Relay UE in RRC CONNECTED has to know the RRC state of remote UE to monitor PO of the Remote UE in RRC IDLE/INACTIVE.
Proposal 7: The method that RRC CONNECTED relay UE knows the RRC state of its remote UE is as follows:
(Option 1) Remote UE reports RRC state transition to its relay UE in RRC CONNECTED. 
(Option 2) Relay UE operates the inactivity timer by itself to recognize the state of Remote UE.
[bookmark: _GoBack]Proposal 8: We do not support that paging messages of Remote UE in RRC IDLE/INACTIVE transmits to the relay UE in RRC CONNECTED via the dedicated RRC message. It may have a spec issue related to AMF.
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