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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#115-e, e-mail discussion has been proceed about paging, RNAU/TAU and control of access procedures. In this contribution, we investigate further for SIB delivery, paging and handling timer for remote UE. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 Paging and SIB delivery
In RAN2#113b-e, RAN2#114-e and RAN2#115-e, the following agreements were made for system information delivery. 
	<RAN2 113b-e meeting>
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 meeting>
The Remote UE can receive the system information via PC5 after PC5 connection establishment with Relay UE.

	<RAN2 115-e meeting>
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



According to the 113e-meeting agreement described above, if remote UE informs requested SIB type to relay UE via PC5-RRC message, relay UE requests on-demand SIB to the gNB instead of remote UE. If relay UE stores on-demand SIB requested by remote UE, the relay UE can deliver the stored SIB to the remote UE without performing on-demand SIB request to the gNB. 
Observation 1: if remote UE informs requested SIB type to relay UE via PC5-RRC message, relay UE requests on-demand SIB to the gNB instead of remote UE.
Observation 2: If relay UE stores SIB requested on-demand by remote UE, the relay UE can deliver the stored SIB to the remote UE without performing on-demand SIB request to the gNB.
Meanwhile, remote UE and relay UE is in RRC CONNECTED, relay UE can monitor SI change indication and/or PWS notifications via short message. Relay UE can deliver a short message to remote UE via PC5 RRC message. But, in this case, the short message includes just only SI change indication, the remote UE doesn’t know which SIB is modified before decoding all SIBs and comparing it to the previous stored SIBs. In other words, if remote UE receives SIB modification in a short message, the remote UE doesn’t know whether the interest SIB of remote UE is changed or not before receiving all SIBs. So, we think relay UE receiving a short message for remote UE needs to do some work for efficiency. 
For example, if the PWS notification occurs in a short message, relay UE broadcast the updated PWS messages immediately to remote UE because it’s public safety message. Or if SI change indication is notified in a short message, relay UE informs only the changed SIB type to the remote UE via PC5 RRC message. The remote UE receiving changed SIB type from relay UE can inform interested SIB type to the relay UE. The relay UE performs on-demand SIB request to the gNB or delivers the stored SIB if relay UE already has the requested SIB by remote UE. It’s similar to the current on-demand SIB request by remote UE.
Proposal 1: When Remote UE and Relay UE are in RRC CONNECTED, we need to discuss how to handle the short message when remote UE monitors short message for remote UE. 
Proposal 2: If relay UE detects PWS notification via short message for remote UE, the relay UE broadcasts the updated PWS messages to remote UE.
Proposal 3: If relay UE detects SI change indication via short message for remote UE, the relay UE reports only changed SIB type to the remote UE. If remote UE is interesting in the reported SIB type from relay UE, the remote UE requests on-demand SIB to the relay UE.
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. In this case, Relay UE can inform the Remote UE that the SIB type cannot be decoded. Or relay UE can send a reject message about the requested SIB type. The Remote UE received these messages from its Relay UE can perform trigger relay reselection or trigger direct on-demand SIB requesting to the Relay UE’s serving cell.
Proposal 4: When remote UE requests the relay UE on-demand SIB, there is the case that relay UE cannot decode the requested SIB due to capability differences. 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 Timer for Remote UE
In the post-115-e e-mail discussion ([Post115-e][610][Relay] Control plane procedures)[2], we’ve discussed whether a different timer value (e.g., T300-like T319-like, T301-like, and T311-like timer) is required for remote UE. Because it takes more time for remote UE to send and receive control messages to/from gNB than normal UE. Normal UE uses just Uu link, but remote UE has to use both PC5 link and Uu link for access gNB. Especially, when relay UE is in RRC IDLE/INACTIVE, the time takes more than relay UE is in RRC CONNECTED. After relay UE in RRC IDLE/INACTIVE receives RRCSetupRequest, RRCResumeRequest, or RRCReestablishRequest message from remote UE, the relay UE starts the procedure for its own RRC CONNECTED. So, it's better the timer value for remote UE may be a different value with dependency on the connection state of relay UE. If relay UE is RRC IDLE/INACTIVE, the timer for remote UE has a longer time than in the case of relay UE is in RRC CONNECTED. If the same timer value is adopted to the remote UE regardless of the relay UE state, it might spend too much time for remote UE to make a decision whether the connection is completed or failed.  
Proposal 5: Remote UE can have a different timer value (e.g., T300-like, T319-like, T301-like or T311-like) depending on the RRC state of relay UE.
Another issue we can discuss is the time ambiguity between remote UE and gNB. In normal operation, gNB can estimate easily when the timer is started in the UE. But in the case of remote UE, gNB cannot know the exact time when the timer is started in the remote UE. Naturally, gNB cannot know when the timer is expired. So, this timer ambiguity may make a lot of failure for setting up RRC setup, resume and reestablish procedure between remote UE and gNB.  
To solve this problem, we can think two options. One solution is leave it to the gNB implementation. For example, when gNB receives RRCSetupRequest message from remote UE via relay UE, gNB assumes that the timer in remote UE starts much previously than the time on which gNB receives the RRCSetup message. Similarly, gNB sends RRCSetup message much earlier than the expiration time in remote UE that gNB calculates. Because, gNB have to assume that it takes some PC5 link latency to deliver the RRCSetup message to the remote UE via relay UE. Using this solution gNB should assume enough marginal time because the PC5 link latency can be different depends on CBR. The other solution is that the control messages for connection setup (e.g., RRC setup, resume and re-establish) from remote UE includes time stamp. gNB can know the exact start time of the timer in remote UE from using the time stamped message. In the similar way, when gNB sends RRCSetup message to remote UE via relay UE, the message includes time stamp. The relay UE receiving the time stamped message from gNB has to deliver the message to the remote UE within limited time. This solution can reduce connection setup/resume/re-establish failure happening due to time ambiguity.    
Proposal 6: we need to discuss how to handle RRC setup/resume/re-establish failure increasing problem due to time ambiguity between remote UE and gNB.
· Alt. solution1: leave on gNB implementation. Marginal time for delivering the messages for RRC setup/resume/re-establish procedure may be configured on relay UE.
· Alt. solution2: The messages for RRC setup/resume/re-establish procedure may include time stamp to indicate starting/expiration time for the timer.

3.  Conclusion
Observation 1: if remote UE informs requested SIB type to relay UE via PC5-RRC message, relay UE requests on-demand SIB to the gNB instead of remote UE.
Observation 2: If relay UE stores SIB requested on-demand by remote UE, the relay UE can deliver the stored SIB to the remote UE without performing on-demand SIB request to the gNB.
Proposal 1: When Remote UE and Relay UE are in RRC CONNECTED, we need to discuss how to handle the short message when remote UE monitors short message for remote UE. 
Proposal 2: If relay UE detects PWS notification via short message for remote UE, the relay UE broadcasts the updated PWS messages to remote UE.
Proposal 3: If relay UE detects SI change indication via short message for remote UE, the relay UE reports only changed SIB type to the remote UE. If remote UE is interesting in the reported SIB type from relay UE, the remote UE requests on-demand SIB to the relay UE.
Proposal 4: When remote UE requests the relay UE on-demand SIB, there is the case that relay UE cannot decode the requested SIB due to capability differences. 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.
Proposal 5: Remote UE can have a different timer value (e.g., T300-like, T319-like, T301-like or T311-like) depending on the RRC state of relay UE.
Proposal 6: we need to discuss how to handle RRC setup/resume/re-establish failure increasing problem due to time ambiguity between remote UE and gNB.
· Alt. solution1: leave on gNB implementation. Marginal time for delivering the messages for RRC setup/resume/re-establish procedure may be configured on relay UE.
· Alt. solution2: The messages for RRC setup/resume/re-establish procedure may include time stamp to indicate starting/expiration time for the timer.
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