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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss on control plane aspects for L2 relay.
Discussion
SI Acquisition
For SI forwarding from relay UE to remote UE, the following conclusions have been made in RAN2 #113b and 114 meeting:
Proposal 9-1: [23/23] [Easy] For RRC_Connected remote UE, RAN2 confirm that DedicatedSIBRequest procedure is re-used for the Remote UE to request the SI via relay UE.
Proposal 9-2: [22/23] [Easy] 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. 
Proposal 10-2: [23/23] [Easy] PC5-RRC message can be used to carry the system information forwarding via PC5.

Proposal 13：	[18/18][Easy] the Remote UE can receive the system information via PC5 after PC5 connection establishment with Relay UE.

There are some left issues not concluded.
Firstly, whether remote UE can receive the system information before PC5 connection establishment with relay UE. Some system information is helpful for the remote UE to decide which cell to camp on, i.e., as input for remote UE to establish unicast connection with a relay UE, such as:
· The cell access parameters (e.g. PLMN identity, cell identity, TAI list, cellBarred) are needed for cell camping;
· The UAC configuration is needed for access control and also for cell camping;
There are two solutions on the table: whether forward the essential information through discover message or SI over PC5.
· For SI solution, since the PC5 connection is not established, unicast cannot work. Among broadcast and groupcast, just like the SI in Uu, broadcast is enough – groupcast is not proper considering according to SA2 design, so far the group-cast relies APP layer for the group management, yet here it is for a AS layer functionality, so lack of APP-layer based group management support.
· For discovery message, although it is also broadcast-based, yet it may lead to frequency RAN2/CT1 interaction on the stage-3 design for the discovery message content design, so it is preferred to rely on RAN2 to handle it. Or one can save the inter-WG interaction if the information is carried in discovery message via a RRC container, for which RAN2 can be still in charge of the stage-3 design.
[bookmark: _Toc79139403]Remote UE can receive the system information before PC5 connection establishment with relay UE via broadcast PC5-RRC or discovery message (embeded as a RRC container).
Then if carrying SI in broadcast manner over PC5 hop, the next issue is: unless one use dedicated PHY resource to carry that (similar to DL-SCH based BCCH), one has to rely on RLC UM (instead of TM) to support segmentation, and non-transparent mode at MAC to support multiplexing. 
After some further consideration on the multiplexing with other traffic solution, only broadcast-based traffic (discovery message, DCR...) can be multiplexed with, which are mainly PC5-S signalling. Whether the traffic from RRC and PC5-S can be multiplexed need further discussion.
Therefore, it may be more feasible that the broadcasted SI over PC5 can get dedicated resources to avoid multiplexing with other broadcast-based traffic. 
[bookmark: _Toc79139398]Dedicated resources are needed for broadcasted SI over PC5 to avoid multiplexing with other broadcast-based traffic.
The following two solutions can both achieve the difference between forwarded SI and other broadcast-based traffic:
· Rely on separate L2 ID
· Rely on separate resource pool
For the resource pool solution, resource fragmentation is inevitable. Besides, the L2 ID needs to be filled anyway, therefore how to fill the L2 ID in this resource pool solution should be discussed.
[bookmark: _Toc79139404]Define dedicated L2 ID for the forwarded SI if broadcast PC5-RRC is adopted.
Paging
At RAN2 #114, the following agreements have been made on paging:
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)
Proposal 19：	[17/18][Easy]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.
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.

For RRC IDLE/INACTIVE relay UE and RRC IDLE/INACTIVE remote UE, it’s concluded that the Relay UE monitors paging occasions of its PC5-RRC connected Remote UE(s). 
For RRC CONNECTED relay UE and RRC IDLE/INACTIVE remote UE, there was no consensus whether relay UE monitors PO of the PC5-RRC connected remote UE or relay UE receives paging message of the remote UE(s) through dedicated RRC message.
For these two options, relay UE monitor PO of the remote UE is anyway needed for IDLE/INACTIVE case, so the dedicated signaling for CONNECTED is just an optimization adding spec effort including both UL report and DL notification.
[bookmark: _Toc79139405]When Relay UE in RRC_CONNECTED and Remote UE in RRC_IDLE/RRC_INACTIVE, the Relay UE monitors PO of its PC5-RRC connected Remote UE(s).
In order to monitor the remote UE’s paging occasion on behalf of remote UE, relay UE need to first obtain the remote UE’s PO information. Three solutions are discussed, and an LS is sent to SA3 to ask if there is any security issue on exposing the 5G-S-TMSI/I-RNTI of remote UE to relay UE over PC5/Uu interface suppose 5G-S-TMSI/I-RNTI of remote UE are to be provided to relay UE.
[bookmark: _Toc79139399]SA3 has confirmed there is no security concern on exposing the 5G-S-TMSI/I-RNTI.
[bookmark: _Toc79139406]Remote UE shares part of the information of 5G-S-TMSI / I-RNTI and DRX configuration to relay UE for paging monitoring.

[bookmark: _Hlk70577398]No matter which paging related configuration of remote is shared with relay, a relay will monitor the remote UE’s paging occasion on behalf of remote UE once it receives the paging related configuration of remote UE. 
[bookmark: _Toc79139400]The relay UE will monitor the remote UE’s paging occasion on behalf of remote UE once it receives the paging related configuration of remote UE.
Besides, the paging related configuration of the remote UE may be changed, in such case the remote UE should provide the updated paging related configuration to relay UE, and the relay UE should monitor the remote UE’s paging occasion on behalf of remote UE based on the updated configuration. 
This paging related configuration of remote can be released if the relay UE doesn’t need to monitor the paging message for the remote UE, for example the remote UE is in RRC_CONNECTED or the relay connection between the relay and remote is released.
[bookmark: _Toc79139407]The paging related configuration of the remote UE can be updated or released by remote UE.  
Access control
In R2#114, RAN2 send an LS [1] to CT1 on the necessity of relay/remote UE to perform UAC, and how for relay UE to fill the establishment cause value. 
[bookmark: _Toc79139401]LS has been sent to CT1 on the necessity of relay/remote UE to perform UAC, and how for relay UE to fill the establishment cause value.
Meanwhile, there is a Question in the LS-in from SA2 [2], i.e., whether the trigger of service request is from AS layer or not, which is tightly coupled with the issue in the LS-out to CT1, and CT1 is in a better position to answer this question.
[bookmark: _Toc79139408]For Q6 in SA2 LS (S2-2104932), RAN2 route this question to CT1, in order for joint consideration based on the questions RAN2 sent to CT1 in R2-2106520.
Conclusion
We have the following observations:
Observation 1	Dedicated resources are needed for broadcasted SI over PC5 to avoid multiplexing with other broadcast-based traffic.
Observation 2	SA3 has confirmed there is no security concern on exposing the 5G-S-TMSI/I-RNTI.
Observation 3	The relay UE will monitor the remote UE’s paging occasion on behalf of remote UE once it receives the paging related configuration of remote UE.
Observation 4	LS has been sent to CT1 on the necessity of relay/remote UE to perform UAC, and how for relay UE to fill the establishment cause value.

We have the following proposals:
Proposal 1	Remote UE can receive the system information before PC5 connection establishment with relay UE via broadcast PC5-RRC or discovery message (embeded as a RRC container).
Proposal 2	Define dedicated L2 ID for the forwarded SI if broadcast PC5-RRC is adopted.
Proposal 3	When Relay UE in RRC_CONNECTED and Remote UE in RRC_IDLE/RRC_INACTIVE, the Relay UE monitors PO of its PC5-RRC connected Remote UE(s).
Proposal 4	Remote UE shares part of the information of 5G-S-TMSI / I-RNTI and DRX configuration to relay UE for paging monitoring.
Proposal 5	The paging related configuration of the remote UE can be updated or released by remote UE.
Proposal 6	For Q6 in SA2 LS (S2-2104932), RAN2 route this question to CT1, in order for joint consideration based on the questions RAN2 sent to CT1 in R2-2106520.
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