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According to the agreed WID RP-210904, Layer 2 relay is going to be specified in Rel-17. In the objective specific for Layer-2 (L2) relaying, the control plan procedure needs to be specified as follows,
	Work Item objectives specific to Layer-2 (L2) relaying:
3. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
4. Specify mechanisms for service continuity 
0. Limited to intra-gNB cases [RAN2]
5. Specify mechanisms for U2N Adaptation layer design [RAN2]
0. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
 6.	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 discuss the SI forwarding and paging for L2 sidelink relay.  
2 Discussion
2.1 System Information Delivery
According to the agreement in RAN2#113bis and RAN2#114 meeting related to SI handling, which are summarized as follows, remote UE can obtain the system information from the connected relay UE. In the following, based on the agreements achieved, we discuss what is the minimum SIB for remote UE, how to forward it for remote UE and when to forward it for remote UE.
	=>	[603] For RRC_Connected remote UE, RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE.
=>	[603] 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.
=> [603] PC5-RRC message can be used to carry the system information forwarding via PC5.
=> [604]Proposal 13：	[18/18][Easy] the Remote UE can receive the system information via PC5 after PC5 connection establishment with Relay UE.



1) How to forward SIBs for remote UE?
SIB forwarding via relay UE includes the minimum SI forwarding and the on demand SI forwarding. For the SIB forwarding procedures of minimum SI forwarding and on demand SI forwarding, it is straight forward to use the same PC5 RRC procedure to forward the SIB. The PC5 RRC procedure for requesting the on demand SI can be decoupled with the forwarding procedure.
· SI forwarding procedure: relay UE sends PC5 RRC message to remote UE, including the SI message.
· SI request procedure: remote UE sends PC5 RRC message to relay UE, including its requested SI message list
Proposal 1: Introduce two PC5 RRC procedures for SI request and delivery respectively, which are one-way procedures.
2) When to forward SIBs for remote UE?
In Uu interface, minimum SI is periodical broadcast by the cell and other SI can be indicated in SIB1 or by short message paging when update occurs. Based on the request from UE in the cell, the cell also broadcast or unicast the requested SI to the UE. 
Since the remote UE needs the minimum SI to confirm whether it can camp on the relay UE’s serving cell, and whether it can initiate services in the relay UE’s serving cell, the relay UE needs to forward the minimum SI after the PC5 connection establishment and after SI update. 
Proposal 2: Relay UE directly forwards the minimum SI (e.g. MIB and/or SIB1) to remote UE via PC5 RRC, without the need of remote UE’s request.
When the SI is requested by the remote UE via a PC5 RRC message, relay UE will forward the requested SI to the remote UE after the relay UE obtains the SI. When the requested SI is changed and updated, relay UE can deliver the updated SI to the remote UE after obtaining the updated SI directly, which will reduce the latency for remote UE obtaining the needed SI. For some special SIB related to the emergence, e.g., SIB6/7/8, when the relay UE receives the ETWS/CMAS indication, the relay UE can forward the SIB6/7/8 directly to the remote UE. 
Proposal 3: After SI update, relay UE forwards the updated and requested SI to remote UE.
2.2 Paging
According to the agreement in [1], the option 2 in TR 36.746 is selected as the baseline for paging monitoring and relaying, where the relay UE monitors the remote UE's Paging Occasion (PO)(s) in addition to its own PO(s) and relay UE is required to identify whether and which remote UE is paged. For the paging relaying, both CN paging and RAN paging need to be supported. 
1) PO monitoring
According to the agreement in RAN2#113bis and RAN2#114, relay UE should monitor all POs for the remote UE.
	=>	[603] 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. 
=>	[603] Unicast can be used for the paging forwarding via PC5.
=> [604]Proposal 17：	[17/18][Easy]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)


To enable the relay UE monitoring the remote UE’s POs, relay UE needs to know the PO(s) of the remote UE. PO is calculated with UE specific parameters (including T which is min(UE specific DRX value(s) configured by RRC layer and/or upper layers, the length of default DRX Cycle) and UE_ID, i.e., 5G-S-TMSI mod 1024,) and cell specific parameters (including Ns, nAndPagingFrameOffset, nrofPDCCH-MonitoringOccasionPerSSB-InPO). To calculate the POs, there are following two options,
· Option 1: Remote UE calculates the POs based on UE specific parameters and the cell specific parameters transmitted from relay UE. The calculated POs and remote UE’s ID (5G-S-TMSI for RRC_Idle, 5G-S-TMSI and I_RNTI for RRC_Inactive) are sent to the relay UE for paging monitoring.  
· Option 2: Relay UE calculates the POs based on the UE specific parameters (T and 5G-S-TMSI) transmitted from remote UE and the cell specific parameters. Remote UE’s IDs (5G-S-TMSI for RRC_Idle, 5G-S-TMSI and I_RNTI for RRC_Inactive) are sent to the Relay UE for identifying whether and which remote UE is paged.
Based on the LS from SA3[2], SA3 made an assumption that the relay UE is a trusted entity, and exposing the 5G-S-TMSI/I-RNTI of the remote UE to relay UE is acceptable. Considering that the UE ID of the remote UE in the paging message is always sent to the relay UE and it is easy to transmit a time parameter compared with PO, it is preferred that the calculation is done in the relay UE side, i.e., option 2 is preferred. 
Proposal 4: Remote UE forwards its DRX cycle T and UE ID (i.e. 5G-STMIS/I-RNTI) to relay UE for paging monitoring.
Since the relay UE needs to monitor multiple PO(s) for the connected Remote UEs, it will be power-consumption demanding  as the relay UE needs to be activated in multiple PO. The more power saving way for the relay UE may also be further studied, e.g. alignment the POs by changing the PO calculated parameters. 
Since relay UE monitors the remote UE’s PO, the connected relay UE should also monitor the idle/inactive remote UE’s PO. To avoid missing the remote UE’s paging message, gNB should always configure relay UE’s active BWP with paging search space.
Proposal 5: gNB should configure the paging search space on relay UE’s active BWP, if relay UE is in connected and remote UE is in IDLE/INACTIVE. 

2) Paging message relaying
In RAN2#113bis and RAN2#114 meeting, it is agreed that unicast can be used for paging forwarding via PC5 as follows.
	=>	[603] Unicast can be used for the paging forwarding via PC5. 
=>	[604]Proposal 22：	[15/18][Easy] A new PC5-RRC message is needed to relay the paging information from Relay UE to Remote UE for unicast.


According to the option 2 in TR 36.746, elay UE will decode the paging message received in the remote UE’s POs and check whether the remote UE is paged. For unicast the paging, a new PC5-RRC message is needed to indicate which remote UE is paged. It has already confirmed that a new PC5-RRC message is needed to relay the paging information from relay UE to remote UE with unicast. However, it is not confirmed that whether broadcast and group cast can be supported for paging delivery.
If broadcast or group cast is used for paging delivery, similar to the system information delivery, how to setup the group and which L2 ID and/or LC to be used should be further discussed. On the other hand, since the relay UE already knows whether the paging message is intended for the remote UE, broadcast/group cast are not needed. Therefore we propose the paging message only forwarding via unicast.
Proposal 6: RAN2 does not support forwarding paging to remote UE via broadcast/groupcast manner.

3) Paging priority 
In CN paging, AMF may include Paging Priority indication in the Paging Message sent to gNB so that gNB can prioritise the paging accordingly. In RAN paging, gNB can determine Paging Priority and indicate it to other gNBs in the RAN Paging message. When UE directly receives paging from gNB as legacy behaviour, the prioritization can be achieved by gNB such as prioritising the paging with higher priority for one PO. However, for paging forwarding case, the prioritization cannot be achieved if relay UE lacks the knowledge of the priority information.  For example, relay UE receives two pagings with Paging Priority 1 (higher priority) and Paging Priority 8 (lower priority) respectively. Without the knowledge of any priority information, the relay UE may forwards the paging with Paging Priority 8 prior to the paging with Paging Priority 1. It means that paging with higher priority may not be prioritised over the one with lower priority, which makes the Paging Priority indication from CN useless. If gNB provides relay UE with paging priority information, paging with higher priority can be  preferably forwarded. Therefore, it is proposed to discuss whether gNB should provide relay UE with paging priority information to enable paging prioritization.
Proposal 7: RAN2 to discuss whether gNB should provide relay UE with the information of the paging priority per paging message.
1. Conclusion
In this paper, we discuss the detailed CP procedure for L2 U2N relay. According to the discussion, we have following proposals.
System Information Delivery
Proposal 1: Introduce two PC5 RRC procedures for SI request and delivery respectively, which are one-way procedures.
Proposal 2: Relay UE directly forwards the minimum SI (e.g. MIB and/or SIB1) to remote UE via PC5 RRC, without the need of remote UE’s request.
Proposal 3: After SI update, relay UE forwards the updated and requested SI to remote UE.
Paging
Proposal 4: Remote UE forwards its DRX cycle T and UE ID (i.e. 5G-STMIS/I-RNTI) to relay UE for paging monitoring.
Proposal 5: gNB should configure the paging search space on relay UE’s active BWP, if relay UE is in connected and remote UE is in IDLE/INACTIVE. 
Proposal 6: RAN2 does not support forwarding paging to remote UE via broadcast/groupcast manner.
Proposal 7: RAN2 to discuss whether gNB should provide relay UE with the information of the paging priority per paging message.
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