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Introduction
In RAN#92e, the new WI named “NR sidelink relay” was approved to specify the enhancements and solutions necessary to support the UE-to-network Relay coverage extension. One of the objectives is to specify control plane procedures, including RRC connection management, system information delivery, paging mechanism and access control for remote UE. 
	Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]


In this contribution, we will discuss the potential RAN3 impacts to support the system information delivery and paging mechanism for remote UE. 
Discussion

2.1 System information delivery

During RAN2#113bis, RAN2#114 and RAN2#115 meeting, the system information acquisition were discussed and the relevant agreements were categorized as follows:

On-demand SIB acquisition:
- For RRC_Connected remote UE, RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE.

- 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.

- For any SIB that the remote UE requests in on-demand manner, the relay UE can forward the response (i.e. the relay UE does not filter). FFS which SIBs that remote UE could request.

Non on-demand SIB acquisition:
- FFS whether relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request.
Timing and message for system information delivery:
- The Remote UE can receive the system information via PC5 after PC5 connection establishment with Relay UE. PC5-RRC message can be used to carry the system information forwarding via PC5. 

Short message forwarding:
- Short message forwarding via introducing a short message field in SCI is not supported. FFS if short message can be indicated by PC5-RRC. 
On the other hand, RAN3 has discussed the V2X relevant system information delivery in Rel-16. It is agreed that the V2X SIB(i.e. SIB 12, 13, 14) is encoded by DU. DU send the encoded V2X SIBs to CU via the F1 setup request/gNB DU configuration update message. 

When it comes to the SL relay, RAN2 has agreed to support the configuration of a set of Uu signalling strength thresholds for relay UE/remote UE to check if it can transmit discovery message. In addition, Uu link threshold, PC5 link threshold, L3 filter coefficient for SD-RSRP/SL-RSRP and hysteresis (like hystMax-r13 and minHyst-r13) can be provided via SIB/RRC by gNB for relay (re)selection. Moreover, dedicated discovery resource transmission resource pool may be provided by gNB for UE’s discovery transmission. It is not yet clear if new SIB will be designed or reuse the V2X SIB. Suppose new relay SIB is defined，it can be handled in the same way as V2X SIB, i.e. the DU encode the relay SIB and deliver it to CU via the gNB-DU System Information IE. Suppose the V2X SIB is reused to carry the relay relevant configuration, legacy mechanism could be reused without specification impact. 

Proposal 1: If new relay SIB is defined in RAN2，it can be handled in the same way as V2X SIB, i.e. the DU encode the relay SIB and deliver it to CU via the gNB-DU System Information IE. 

For RRC_Connected remote UE, RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE. When CU receives the DedicatedSIBRequest of remote UE forwarded by relay UE, CU may provide the requested SIBs via RRC Reconfiguration message to DU and DU further forwards the RRC Reconfiguration message of remote UE to the relay UE. The RRC Reconfiguration message may be forwarded by relay UE to remote UE. 
Observation 1: Upon receiving the DedicatedSIBRequest from RRC_Connected remote UE, the gNB-CU can provide the requested SIBs to remote UE via RRC reconfiguration.
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. In this scenario, gNB-CU may provide the requested SIB to relay UE and relay UE further forwards the requested SIB to corresponding remote UE via PC5 RRC message.

Observation 2: For the RRC_IDLE/INACTIVE remote UE, gNB CU may provide the requested SIB to relay UE and relay UE further forwards the requested SIB to corresponding remote UE via PC5 RRC message.
Proposal 2: Legacy F1 signalling for system information delivery can be reused for L2 U2N relay.
2.2 Paging
RAN2 has discussed the paging mechanism for remote UE and the following agreements have been reached:

	- When L2 Relay UE in RRC CONNECTED and L2 Remote UE(s) in RRC_IDLE/RRC_INACTIVE, the Relay UE can monitor PO of its PC5-RRC connected Remote UE(s) if the active DL BWP of Relay UE is configured with common CORESET and common search space.

- For L2 relay UE in RRC_CONNECTED and L2 remote UE(s) in RRC_IDLE/RRC_INACTIVE, we specify signalling for delivery of the remote UE’s paging through dedicated RRC message.  Network implementation decision whether to use it (or keep the relay UE on BWP with CSS).  Can be revisited if a problem is found with network knowledge of which paging to forward.

- RRC_IDLE/RRC_INACTIVE remote UE provides 5G-S-TMSI/I-RNTI to RRC_IDLE/RRC_INACTIVE relay UE. 

- RRC_IDLE/RRC_INACTIVE Relay UE decodes received paging message to derive the 5G-S-TSMI/I-RNTI and forward the paging message accordingly. 

-RRC_IDLE/RRC_INACTIVE remote UE provide its Uu DRX cycle information to RRC_IDLE/RRC_INACTIVE relay UE. FFS what is Uu DRX cycle information and how to provide. 


As we can see, the Relay UE can monitor PO of RRC_IDLE/INACTIVE Remote UE(s),  which has setup the PC5 connection with relay UE. Upon receiving the paging message for a remote UE, relay UE may forward the paging message to remote UE via PC5 RRC message. From the perspective of CU and DU, CU may send the paging info of remote UE to DU in legacy way. There is no additional specification impact for NG or F1 interface. 
On the other hand, for L2 relay UE in RRC_CONNECTED state, gNB may send the remote UE’s paging to relay UE through dedicated RRC message. In our opinion, the RRC_CONNECTED relay UE may send the 5G-S-TMSI/I-RNTI of RRC_IDLE/INACTIVE remote UE to gNB-CU. Based on this information, gNB may determine if the paging of certain remote UE can be delivered to the PC5 connected relay UE via dedicated signalling. For example, if the gNB-CU receive the paging message from AMF to paging a certain UE, gNB-CU may check the UE Paging Identity contained in the paging message. If the UE Paging Identity is equal to  the 5G-S-TMSIs of remote UE received from RRC_Connected relay UE, gNB-CU may deliver the paging of corresponding remote UE to relay via dedicated signalling. As we can see, the legacy paging procedure in NG and F1 interface can be reused for L2 U2N remote UE paging. 
Proposal 3: Legacy paging procedure in NG and F1 interface can be reused for L2 U2N relay. 
Conclusion
In this contribution, we discussed the potential RAN3 impacts to support the system information delivery and paging mechanism for remote UE. And we have the following observations and proposals:

Observation 1: Upon receiving the DedicatedSIBRequest from RRC_Connected remote UE, the gNB-CU can provide the requested SIBs to remote UE via RRC reconfiguration.
Observation 2: For the RRC_IDLE/INACTIVE remote UE, gNB CU may provide the requested SIB to relay UE and relay UE further forwards the requested SIB to corresponding remote UE via PC5 RRC message.
Proposal 1: If new relay SIB is defined in RAN2，it can be handled in the same way as V2X SIB, i.e. the DU encode the relay SIB and deliver it to CU via the gNB-DU System Information IE. 

Proposal 2: Legacy F1 signalling for system information delivery can be reused for L2 U2N relay.
Proposal 3: Legacy paging procedure in NG and F1 interface can be reused for L2 U2N relay. 
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