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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.



Some remaining issues on the control plane procedure need to be discussed at the upcoming RAN2#116bis-e meeting. In this contribution, we investigate the remaining issues and we’d like to share our views. 
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 SIB delivery
Remote UE can perform SIB requests to the relay UE. We assume remote UE exists in the coverage extension of relay UE’s serving cell. The remote UE can also have mobility. That means the UE may require Uu-related SIBs during its operation. So, we think there should be no restriction SIB types to be requested by remote UE. And relay UE should not perform to filter to the  SIBs requested by RRC_IDLE/INACTIVE remote UE.  When relay UE receives an on-demand SIB request from remote UE, if the relay UE already has the stored latest request SIB, the relay UE forwards it to the remote UE. If not, relay UE performs an on-demand request to the gNB on behalf of remote UE.
Proposal 1: RRC_IDLE/INACTIVE remote UE can request all kinds of SIBs decoded by SIB1 to the relay UE.
Proposal 2: When RRC_IDLE/INACTIVE remote UE requests SIBs to relay UE, if the relay UE has the stored latest SIBs, the relay UE forwards it to the remote UE.
Proposal 3: When RRC_IDLE/INACTIVE remote UE requests SIB to relay UE, if the relay UE doesn’t have the stored latest SIB, the relay UE performs an on-demand request to the gNB on behalf of remote UE.

Remote UE can monitor SIB directly if it exists in coverage. So, if relay UE forwards all kinds of SIBs voluntarily to the remote UE, it could be SL resource waste especially when remote UE is in coverage. But if remote UE is in OoC or in the other serving cell which is different from relay UE's serving cell, several relay-related SIB forwarding voluntarily by relay UE could be helpful. So, considering the above described whole cases, we think relay UE should forward relay-related SIB and public safety-related SIB voluntarily (e.g., SIB1, SIB5, SIB6, SIB7, SIB12), when the PC5 connection is established with remote UE. 
Proposal 4: RRC_IDLE/INACTIVE remote UE receives relay-related SIB(e.g., SIB1, SIB12) and public safety-related SIBs(e.g., SIB5, SIB6, SIB7) without request when PC5 connection with relay UE. (voluntarily SIB forwarding by relay UE)

2.2 Short message
	<RAN2 116e agreement>
For the remote UE in RRC_IDLE/RRC_INACTIVE, short message is not forwarded by the relay UE to the remote UE.
Assuming short message forwarding is not performed, relay UE can forward PWS SIBs to the remote UE


The relay UE receiving a short message from NW should inform the updated all SIBs to the RRC_IDLE/INACTIVE remote UE. It is hard for relay UE to identify exactly which SIB is applicable to the remote UE. The necessary SIB on remote UE could be changed depending on the service, so it’s not proper that the relay UE receiving a short message forwards updated SIB based on the past information. Delivering updated SIB based on the past information can occur additional SIB request messages from remote UE. Or it may cause a result that the remote UE cannot use the latest SIB with not recognizing the SIB update. 
Proposal 5: The relay UE receiving a short message delivers all updated SIBs to the RRC_IDLE/INACTIVE remote UE.

In the last RAN2 116e meeting, RAN2 didn’t make a decision on whether a short message is forwarded to the RRC_CONNECTED remote UE. We prefer that a short message does not deliver to the RRC_CONNECTED remote UE considering the aligned operation to the RRC_IDLE/INACTIVE remote UE. Instead of not forwarding a short message by relay UE, NW can forward SIB to each remote UE when the SIB changes.
Proposal 6: For the remote UE in RRC_CONNECTED, a short message is not forwarded by the relay UE to the remote UE.
Proposal 7: The network forwards SIB to each RRC_CONNECTED remote UE when the SIB changes.

2.3 Paging for remote UE
	<RAN2 116e agreement>
Relay UE in RRC_CONNECTED, if configured with paging CSS, can determine whether to monitor POs for a remote UE based on PC5-RRC signalling received from the remote UE.  FFS on the signalling contents and for the case of idle/inactive relay UE.


When Relay UE in RRC_CONNECTED, if configured with paging CSS, determines monitor PO s for a remote UE, the relay UE needs to know the RRC state of remote UE. Because the relay UE doesn’t need to monitor POs for the remote UE if remote UE is in RRC_CONNECTED. If relay UE doesn’t know the RRC state change of remote UE, the relay UE becomes to monitor POs for remote UE in RRC_CONNECTED. This operation causes useless power consumption of relay UE. However, within the current operation, the relay UE doesn’t know the state change of remote UE. So, it is required a method for relay UE know the RRC state change of the remote UE. As a method for the relay UE to know the change in the RRC state of remote UE, there may be methods in which remote UE notifies relay UE of the state change via PC5 RRC message or the gNB informs of RRC state change of remote UE to relay UE.
Proposal 8: When relay UE in RRC_CONNECTED, if configured with paging CSS, determines to monitor POs for a remote UE, the relay UE monitors POs only RRC_IDLE/INACTIVE remote UEs.
Proposal 9: When RRC_IDLE/INACTIVE remote UE becomes RRC_CONNECTED, the remote UE informs the RRC state change to relay UE to make stop monitoring for remote UE’s PO.
Proposal 10: When RRC_CONNECTED remote UE becomes RRC_ILDE/INACTIVE, the remote UE informs the RRC state change to relay UE to make start monitoring for remote UE’s PO.

2.4 T304-like timer stopping condition
	A new T304-like timer is introduced for direct-to-indirect path switch. The Remote UE starts the timer upon reception of the RRC reconfiguration message indicating direct-to-indirect path switch, and the Remote UE initiates RRC re-establishment upon timer expiry.


According to the 3GPP TS 38.331 document, the original T304 timer stops upon successful completion of random access on the corresponding SpCell. The meaning of successful completion of random access means the time when the UE receives RAR (Random Access Response) in contention-free random access or when the UE starts contention resolution in contention-based random access. In the case of remote UE operation, the remote UE transmits RRCReconfigurationComplete message via relay UE to gNB, so the new T304-like timer cannot have the same stopping condition as the original T304 timer. However, the stopping condition of the original T304 timer means that the situation when RRCReconfigurationComplete message can be transmitted. So the condition of stopping a new T304-like timer could be when remote UE transmits RRCReconfigurationComplete message to relay UE via sidelink.
Proposal 11: A new T304-like timer stops when remote UE transmits RRCReconfigurationComplete message to relay UE via sidelink.   

2.5 Timer ambiguity problem in RRC setup/resume/re-establish procedure
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 12: 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 a timestamp to indicate starting/expiration time of the timer.

3.  Conclusion
Proposal 1: RRC_IDLE/INACTIVE remote UE can request all kinds of SIBs decoded by SIB1 to the relay UE.
Proposal 2: When RRC_IDLE/INACTIVE remote UE requests SIBs to relay UE, if the relay UE has the stored latest SIBs, the relay UE forwards it to the remote UE.
Proposal 3: When RRC_IDLE/INACTIVE remote UE requests SIB to relay UE, if the relay UE doesn’t have the stored latest SIB, the relay UE performs an on-demand request to the gNB on behalf of remote UE.
Proposal 4: RRC_IDLE/INACTIVE remote UE receives relay-related SIB(e.g., SIB1, SIB12) and public safety-related SIBs(e.g., SIB5, SIB6, SIB7) without request when PC5 connection with relay UE. (voluntarily SIB forwarding only relay related SIB by relay UE)
Proposal 5: The relay UE receiving a short message delivers all updated SIBs to the RRC_IDLE/INACTIVE remote UE.
Proposal 6: For the remote UE in RRC_CONNECTED, a short message is not forwarded by the relay UE to the remote UE.
Proposal 7: The network forwards SIB to each RRC_CONNECTED remote UE when the SIB changes.
Proposal 8: When relay UE in RRC_CONNECTED, if configured with paging CSS, determines to monitor POs for a remote UE, the relay UE monitors POs only RRC_IDLE/INACTIVE remote UEs.
Proposal 9: When RRC_IDLE/INACTIVE remote UE becomes RRC_CONNECTED, the remote UE informs the RRC state change to relay UE to make stop monitoring for remote UE’s PO.
Proposal 10: When RRC_CONNECTED remote UE becomes RRC_ILDE/INACTIVE, the remote UE informs the RRC state change to relay UE to make start monitoring for remote UE’s PO.
Proposal 11: A new T304-like timer stops when remote UE transmits RRCReconfigurationComplete message to relay UE via sidelink.   
Proposal 12: 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 a timestamp to indicate starting/expiration time of the timer.
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