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1. Introduction 
Sidelink Relay WID [1] has the following objectives related to L2 relaying which might be of interest to RAN3
Specify mechanisms for U2N Adaptation layer design [RAN2]
a. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
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 paper, we highlight the RAN2 agreements on these topics and try to identify the RAN3 impacts for detailed discussion in future meetings.
1. Discussion
RAN2 has been discussing Control plane procedures for U2N and U2N adaptation layer and has reached some agreements, as listed in the Appendix in Section 5. RAN3 can evaluate whether there are any impacts to RAN3 specifications based on the agreements so far:
Proposal 1: RAN3 to consider the following RAN2 agreements and evaluate if there are any RAN3 impacts:
· Adaptation layer header has local Remote UE ID + Remote UE Bearer ID
· Local Remote UE ID is assigned by serving gNB
· Different end-to-end RBs (SRB, DRB) of the same Remote UE and/or different Remote UEs can be subject to N:1 mapping and data multiplexing over one Uu RLC channel
· gNB configures the relay UE with Uu RLC CHs for remote UE bearers (SRB1/2/DRBs), as part of the remote UE connection setup/resume/reestablishment procedures
· gNB sends RRCReconfig to relay UE, on remote UE indirect to direct path switch, to release the remote UE specific Uu RLC CHs and PC5 RLC CHs

1. Conclusion
Proposal 1: RAN3 to consider the following RAN2 agreements and evaluate if there are any RAN3 impacts:
· Adaptation layer header has local Remote UE ID + Remote UE Bearer ID
· Local Remote UE ID is assigned by serving gNB
· Different end-to-end RBs (SRB, DRB) of the same Remote UE and/or different Remote UEs can be subject to N:1 mapping and data multiplexing over one Uu RLC channel
· gNB configures the relay UE with Uu RLC CHs for remote UE bearers (SRB1/2/DRBs), as part of the remote UE connection setup/resume/reestablishment procedures
· gNB sends RRCReconfig to relay UE, on remote UE indirect to direct path switch, to release the remote UE specific Uu RLC CHs and PC5 RLC CHs
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1. Appendix (RAN2 agreements) 
4. RRC connection management for Remote UE
	RAN2 Meeting
	Agreements

	R2#113e
	For the delivery of remote UE’s SRB0 RRC message, specified (fixed) configuration is used for the configuration of PC5 RLC channel. FFS for the Uu RLC channel
For the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCReestablishment, default configuration is used for the configuration of PC5 RLC channel which can be reconfigured by network. FFS for Uu RLC channel. 
For the delivery of remote UE’s other SRB1 and SRB2/DRB, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel  
Relaying configuration required in relay UE: PC5 RLC/LCH config and Uu RLC/LCH config
Relaying configuration required in remote UE: PC5 RLC/LCH config, Uu PDCP config (SRB1/SRB2/DRB) and SDAP config (DRB) 

	R2#114e
	· RLF triggered RRC re-establishment
· Uu RLF indication from Relay UE may trigger the Remote UE connection re-establishment
· Remote UE may trigger connection re-establishment upon detecting PC5 RLF
· The Remote UE may perform RRC re-establishment procedure as follows:
· If only suitable cell(s) are available, the Remote UE initiates RRC re-establishment procedure towards a suitable cell;
· If only suitable relay(s) are available, the Remote UE initiates RRC re-establishment procedure towards a suitable relay UE’s serving cell;
· If both a suitable cell and a suitable relay are available, the remote UE can select either one to initiate RRC re-establishment procedure based on implementation.

	R2#115e
	Uu RLC configuration for remote UE’s SRB1 message such as RRCResume and RRCReestablishment message could be (re-)configured by NW via dedicated signalling.
Uu RLC configuration for remote UE’s SRB0 message could be (re)configured by NW. FFS whether default configuration is supported. 
Dedicated signalling from gNB to relay UE is used for the PC5 RLC and Uu RLC configuration of remote UE SRB1 for RRCReconfigurationComplete in path switch to indirect path for RRC_CONNECTED relay UE. FFS for RRC_IDLE/RRC_INACTIVE relay UE, if agreed to support.
During remote UE’s initial access, C-RNTI is included in the relevant RRC message, e.g. RRCSetup/RRCResume/RRCReestablishment.
During remote UE’s path switch, C-RNTI of remote UE in target cell can be included in the relevant RRC message, e.g. RRCReconfiguration.



4. SI delivery for Remote UE
	RAN2 Meeting
	Agreements

	R2#113e
	For CONNECTED remote UE, RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE.
For 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.
PC5-RRC message can be used to carry the system information forwarding via PC5. 

	R2#114e
	Remote UE can receive system information via PC5 after PC5 connection establishment

	R2#115e
	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 the remote UE could request.
FFS whether relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request.
Short message forwarding via introducing a short message field in SCI is not supported.
FFS if short message can be indicated by PC5-RRC.



4. Paging Mechanism for Remote UE

	RAN2 Meeting
	Agreements

	R2#113e
	Suppose a relay UE needs to monitor paging for a remote UE, the relay UE should monitor all POs for the remote UE as a baseline. 
Unicast can be used for the paging forwarding via PC5.

	R2#114e
	When Relay UE in RRC IDLE/RRC INACTVE and Remote UE in RRC IDLE/RRC INACTIVE, the Relay UE monitors paging occasions of its PC5-RRC connected Remote UE(s)
When Relay UE in RRC CONNECTED and Remote UE in RRC CONNECTED, the Relay UE may monitor for SI change indication and/or PWS notifications in any PO as legacy.
A new PC5-RRC message is needed to relay the paging information from Relay UE to Remote UE for unicast.

	R2#115e
	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

	LS to SA3
	LS to SA3 to check if there is any security issue on exposing the 5G-S-TMSI/I-RNTI of remote UE in Uu/PC5 for paging forwarding



4. Access Control for Remote UE and other agreements
	
	

	RRC state

	RRC state combination of Relay UE in RRC_IDLE and Remote UE in RRC_INACTIVE is supported.

	UAC 
	WA: 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
Indicate RAN2 situation on UAC for the relay UE (12 companies prefer that the Relay UE can skip UAC, while 6 companies have different view), and request SA2/CT1 input


	TAU/RNAU
	The remote UE should perform TAU/RNAU procedure while in RRC_INACTIVE and RRC_IDLE
For OOC Remote UE in IDLE or INACTIVE should perform TAU/RNAU procedure

	Resume
	In case of Remote UE RRC resume to a new gNB, legacy Retrieve UE Context procedure is performed, i.e., the new gNB retrieves the Remote UE context for Remote UE.

	Establishment/resume cause value
	RAN2 has no majority view. Request SA2/CT1 input



4. Adaptation layer
	RAN2 meeting
	Agreements

	R2#113e
	· For both DL and UL transmission of Uu radio bearers other than SRB0, identity information of a remote UE and its Uu radio bearer are included in the header of adaptation layer over Uu. FFS for SRB0. FFS if the presence of adaptation layer header can be configurable. 

· The radio bearer ID in the adaptation layer header is the Uu radio bearer ID of the remote UE. 

· The UE ID in the adaptation layer header is a local, temporary remote UE ID. FFS whether the local, temporary remote UE ID is assigned by the relay UE, or the serving gNB of the relay UE


· Mapping is done at Relay UE between PC5 RLC bearer IDs, identity information of remote UE and Uu radio bearer, and Uu RLC bearer IDs.

	R2#115e
	· PC5 adaptation layer
· Support the adaptation layer on PC5 for bearer mapping only
· Adaptation layer is not present over PC5 hop for SRB0
· Adaptation layer is not present over PC5 hop for BCCH and PCCH
· Uu adaptation layer
· Serving gNB of relay UE assigns the local/temp remote UE ID
· For SRB0, adaptation layer is present over Uu hop for UL.
· For SRB0, adaptation layer is present over Uu hop for DL.
· A single adaptation layer entity for the Uu adaptation layer is configured in the relay UE .  
· RAN2 postpones discussions on configurability of Uu adaptation layer header and revisits it if time allows
· Uu RLF is not indicated in adaptation layer
· Uu adaptation layer and PC5 adaptation layer can be described as separate entities for specification purpose (we do not specify how they will be actually implemented)




The following text on adaptation layer functionality is from the SI TR 38.836,
4.5.1.2	Adaptation layer functionality
For L2 UE-to-Network Relay, for uplink:
- The Uu adaptation layer at Relay UE supports UL bearer mapping between ingress PC5 RLC channels for relaying and egress Uu RLC channels over the Relay UE Uu path. For uplink relaying traffic, the different end-to-end RBs (SRB, DRB) of the same Remote UE and/or different Remote UEs can be subject to N:1 mapping and data multiplexing over one Uu RLC channel.
- The Uu adaptation layer is used to support Remote UE identification for the UL traffic (multiplexing the data coming from multiple Remote UE). The identity information of Remote UE Uu Radio Bearer and Remote UE is included in the Uu adaptation layer at UL in order for gNB to correlate the received data packets for the specific PDCP entity associated with the right Remote UE Uu Radio Bearer of a Remote UE.
For L2 UE-to-Network Relay, for downlink:
- The Uu adaptation layer can be used to support DL bearer mapping at gNB to map end-to-end Radio Bearer (SRB, DRB) of Remote UE into Uu RLC channel over Relay UE Uu path. The Uu adaptation layer can be used to support DL N:1 bearer mapping and data multiplexing between multiple end-to-end Radio Bearers (SRBs, DRBs) of a Remote UE and/or different Remote UEs and one Uu RLC channel over the Relay UE Uu path.
-The Uu adaptation layer needs to support Remote UE identification for Downlink traffic. The identity information of Remote UE Uu Radio Bearer and the identity information of Remote UE needs be put into the Uu adaptation layer by gNB at DL in order for Relay UE to map the received data packets from Remote UE Uu Radio Bearer to its associated PC5 RLC channel.

