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In this contribution, we discuss the remaining issues of RRC connection management for L2 sidelink relay.
2 Discussion
2.1 Cause value 
For the cause value that is used when relay UE establish/resume an RRC connection due to a connection of remote UE, CT1 replied that it is up to RAN2 to define a new cause value or reuse existing one [1]. Reusing the existing cause value of the remote UE’s message can help network to differentiate the access attempt with different service based on the request. To be specific, when relay UE establish/resume an RRC connection after receiving Msg3 from remote UE, relay UE just copies the cause value in the Msg3 of remote UE. By obtaining the information from the relay UE’s establish/resume cause, the NW can judge whether to allow the access of the relay UE properly. 
However, there is a special case of Remote UE’s RNAU via an IDLE/INACTIVE Relay UE, wherein the resume cause in Remote UE’s msg 3 is RNAU. For idle relay UE, there is no existing establishment cause for the remote UE to present RNAU. Thus a new cause value should be introduced. For inactive relay UE, if the Relay UE directly copy the resume cause of the Remote UE,  the gNB will assume the Relay UE’s access is RNAU and perform 2-step resume. Then the Relay UE will have no change to forward the resume request of Remote UE before released to INACTIVE again.  Therefore, for the remote UE’s RNAU case, new resume cause value for relay UE can be introduced. Taking into account the above two aspects, the Relay UE can use the Remote UE’s establishment/resumeCause as its own establishment/resumeCause for the cases other than Remote UE’s RNAU, while for RNAU the new establishment/resumeCause should be introduced.
Proposal 1: In case the Relay UE’s RRC establishment/resume procedure is triggered by the Remote UE’s Msg3: 
-	For Remote UE’s rna-Update case, Relay UE will use new cause value (e.g. rna-UpdateRemote-UE);
-	For other cases, Relay UE reuses the existing cause values by copying the one in Remote UE’s Msg3.
2.2 Timers for remote UE’s connection management
When remote UE perform RRC connection establishment/resume/reestablishment, the corresponding timers T300/T301/T319 need to be set to larger value than legacy due to delay of relaying. NW can use legacy timer name and configure a longer value for remote UE with less spec impact. For instance, a new field of ue-TimersAndConstants_RemoteUE can be added in SIB to configure the timer values used by L2 U2N Remote UE. And for T311, if a Relay UE is selected the timer should be stopped as well.
Proposal 2a: The same timer name of T300/T301/T319 is used by Remote UE, while NW can configure larger T300/T301/T319 timer value via a new field specific to Remote UE in SIB (e.g. ue-TimersAndConstants_RemoteUE).
Proposal 2b: the existing name and configuration of T311 applies to Remote UE, and the timer should be stopped upon either a suitable cell selected or a Relay UE selected.
2.3 Handling of relay UE’s Uu RLF/HO
It has been agreed that a PC5-RRC message can be used for sending indication to the remote UE upon Uu RLF/Relay UE HO, which may trigger Remote UE’s relay reselection. In Rel-17, the group mobility is not to be supported, which means the Relay UE cannot take the Remote UEs together to another cell during HO/RRC reestablishment. Therefore the Remote UE must trigger RRC reestablishment after being informed with Relay UE’s Uu RLF/HO. If there are multiple Candidate Relay UEs, the Remote UE can select another Relay UE to send the msg3. While for some cases when the remote UE can only connect to the current relay UE, e.g. a watch connecting to a smart phone, the PC5 connection does not need to be released even if the relay UE indicates Uu RLF. The remote UE can re-establish RRC connection via the relay UE path as legacy after the relay UE’s RRC connection reestablishment/HO completes. 
Proposal 3: Upon triggering RRC re-establishment due to Relay UE’s Uu RLF/HO, Remote UE is allowed to send the msg3 via the same Relay UE without releasing the old PC5 connection.
Before Remote UE sends the msg3 to gNB via the old/new Relay, it needs to obtain valid system information similar like normal Uu reestablishment procedure. In our understanding the system information forwarding/request procedure agreed for IDLE/INACTIVE Remote UE should apply here as well, i.e. no new SI handling needed for RRC reestablishment due to Relay UE’ Uu RLF/HO via the same Relay UE. For instance, after receiving Uu RLF/Uu HO indication, the remote UE initiates RRC reestablishment and obtains some system information of the serving cell of the relay UE, such as NCI to calculate shortMAC-I. Then the remote UE sends RRCReestablishmentRequest message to gNB via the relay UE. The relay UE can forward system information after its RRC reestablishment procedure completes. One thing is that before the RRC reestablishment/HO success, the Relay UE is not allowed to send discovery message or forward system information of the old PCell or the new cell selected for RRC reestablishment/target PCell. This is because although the relay UE is able to obtain the system information from the new/target cell, there may be a case that the remote UE has sent RRCReestablishmentRequest message to the relay UE while the relay UE fails to recover its RRC connection, on which we will discuss later. 
Proposal 4: During Relay UE’s RRC reestablishment/HO, the Relay UE is not allowed to broadcast discovery message or forward system information until RRC reestablishment/HO success.
Proposal 5: Upon Relay UE’s RRC reestablishment/HO success, the Relay UE should inform the information to the connected Remote UE via PC5-RRC indications, so that the Remote UE can request system information and send the RRC reestablishment message via this Relay UE again.
In case of Relay UE RRC reestablishment failure and HO failure, the Relay UE can simply release the PC5 connection with the connected Remote UE to avoid Remote UE waiting endlessly. However, assuming the remote UE decides to keep PC5 connection with the relay UE after receiving Relay UE’s RLF/HO indication via PC-5 RRC because the Remote UE has no other Relay UE to reselect, it can only perform RRC re-establishment via the old relay UE after the Relay UE resume its Uu link after RRC reestablishment/HO. Then when the Relay UE experience RRC reestablishment failure or HO failure, it is better to inform the Remote UE with the failure to assist the Remote UE handle this case properly by implementation. 
Proposal 6: Upon Relay UE’s RRC reestablishment/HO failure, the Relay UE should either release the PC5 connection or inform the Remote UE with the failure information via PC5-RRC indications.
2.4 Handling of relay UE’s connection establish failure 
When relay UE performs RRC connection setup triggered by remote UE’s first RRC message, in case of connection establishment failure due to T300 expiry, rejected by gNB, etc, the Relay UE cannot forward remote UE’s RRC message, then remote UE will wait until its T300 like timer expiry to trigger RRC establishment failure. However, similar to the case of Relay UE’s RLF and HO, it would be better to let remote UE know about the failure earlier if relay UE informs its RRC connection failure to remote UE. Then remote UE can initiate RRC establishment again via the relay UE or reselect a relay UE as early as possible to reduce RRC Connection establishment delay. The similar handling of Relay UE’s RLF/HO can apply to here as well.
Proposal 7: Upon Uu RRC establishment failure the Relay UE should either release the PC5 connection or inform the Remote UE with the failure information via PC5-RRC indication; after reception of the PC5 RRC indication of Relay UE’s connection establishment failure, the Remote UE shall initiate a new RRC connection setup procedure via a new selected Relay UE/Uu cell or via the old Relay UE after the Relay UE sends a PC5-RRC indication of a connection establishment success.
2.5 Uu Cell’s frequency information
It was agreed that the UE should determine it can act as a Remote UE when the RSRP of the Uu cell is lower than a threshold. And if the RSRP of the Uu cell is higher than the configured threshold, the remote UE considers the threshold condition not met. 
	5.8.x3.2	NR Sidelink U2N Remote UE threshold conditions
A UE capable of NR sidelink U2N Remote UE operation shall:
1>	if the threshold conditions specified in this clause were not met:
2>	if threshHighRemote is not configured; or the RSRP measurement of the PCell, or the cell on which the UE camps, is below threshHighRemote by hystMaxRemote if configured:
3>	consider the threshold conditions to be met (entry);
1>	else:
2>	if the RSRP measurement of the PCell, or the cell on which the UE camps, is above threshHighRemote if configured:
3>	consider the threshold conditions not to be met (leave);


For the remote UE who has already connected to a relay UE, the leave condition is that the RSRP of the relay UE’s serving/camping cell measured by the remote UE is over a threshold.  Based on the discovery message or SI forwarded by the relay UE, the remote UE can know the relay UE’s serving/camping cell’s NCI.  However, for a UE measuring a Uu cell, a normal procedure is to search a frequency and identify a cell based on the SSB. This means that if the NCI of the relay’s serving/camping cell is different from the NCI of the remote UE before connected to the relay UE, the remote UE is hard to measure the relay UE’s serving cell, i.e., the remote UE needs to search the relay UE’s Uu serving/camping cell blindly to check whether the searched cell has the same NCI with that received from the relay UE. For example, a UE was camped on cell 1 with NCI = X and moved out of the cell 1. Considering the threshold condition is met, the UE can become a remote UE and find a relay UE which is camped on anther cell, i.e., cell 2 with NCI= Y. If remote UE only knows the NCI of the relay UE’s serving cell, it has no idea how to measure the SSB of cell 2 instead of blindly searching on all the possible frequencies, which is very power consuming.  
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To solve this problem and save power for the remote UE, we propose,
Proposal 8: 	A Remote UE should be informed with the frequency of its serving cell (i.e. the connected Relay UE’s serving cell).
2.6 PCI of the target relay UE
According to the agreement achieved in the last meeting as follows, the remote UE needs to know the PCI of the relay UE’s serving cell.
Agreements:
 Proposal 10: 	Agree that Remote UE needs to know the PCI of Relay UE’s serving cell. FFS how Remote UE obtains the PCI of relay UE’s serving cell. [23/23]
For the FFS, we think there are following two options. 
· Option 1: Relay UE obtains the PCI from Relay UE, .e.g. via discovery message broadcasted by relay UE or PC5-RRC once unicast established. 
· Option 2: Relay UE obtains the PCI from the dedicated Uu RRC message of gNB.
 We understand the initial motivation of the agreement is for CONNECTED Remote UE, since the PCI is required to derive shortMAC-I by the remote UE to perform RRC reestablishment (e.g., in case of Uu RLF of the relay UE), the remote UE can directly obtain it via the RRC message from gNB. Therefore, we also notice for IDLE/INACTIVE Remote UE’s evaluation on Uu RSRP, the information of Uu cell such as frequency and PCI could be helpful to reduce the UE power consumption and complexity based on the analysis in section 2.5, so we prefer to have unified solution for Remote UE to obtain the PCI, which is option 1. And between discovery message and PC-5 RRC message, discovery message is more straightforward but PC-5 RRC has only impact on RAN2, thus we prefer PC-5 RRC.
Proposal 9: The Remote UE obtains the PCI of Relay UE’s serving cell via PC5-RRC message.
1. Conclusion
In this paper, we discuss RRC connection management for L2 sidelink relay. According to the discussion, we have the following proposals.
Proposal 1: In case the Relay UE’s RRC establishment/resume procedure is triggered by the Remote UE’s Msg3: 
-	For Remote UE’s rna-Update case, Relay UE will use new cause value (e.g. rna-UpdateRemote-UE);
-	For other cases, Relay UE reuses the existing cause values by copying the one in Remote UE’s Msg3.
Proposal 2a: The same timer name of T300/T301/T319 is used by Remote UE, while NW can configure larger T300/T301/T319 timer value via a new field specific to Remote UE in SIB (e.g. ue-TimersAndConstants_RemoteUE).
Proposal 2b: The existing name and configuration of T311 applies to Remote UE, and the timer should be stopped upon either a suitable cell selected or a Relay UE selected.
Proposal 3: Upon triggering RRC re-establishment due to Relay UE’s Uu RLF/HO, Remote UE is allowed to send the msg3 via the same Relay UE without releasing the old PC5 connection.
Proposal 4: During Relay UE’s RRC reestablishment/HO, the Relay UE is not allowed to broadcast discovery message or forward system information until RRC reestablishment/HO success.
Proposal 5: Upon Relay UE’s RRC reestablishment/HO success, the Relay UE should inform the information to the connected Remote UE via PC5-RRC indications, so that the Remote UE can request system information and send the RRC reestablishment message via this Relay UE again.
Proposal 6: Upon Relay UE’s RRC reestablishment/HO failure, the Relay UE should either release the PC5 connection or inform the Remote UE with the failure information via PC5-RRC indications.
Proposal 7: Upon Uu RRC establishment failure the Relay UE should either release the PC5 connection or inform the Remote UE with the failure information via PC5-RRC indication; after reception of the PC5 RRC indication of Relay UE’s connection establishment failure, the Remote UE shall initiate a new RRC connection setup procedure via a new selected Relay UE/Uu cell or via the old Relay UE after the Relay UE sends a PC5-RRC indication of a connection establishment success.
Proposal 8:  A Remote UE should be informed with the frequency of its serving cell (i.e. the connected Relay UE’s serving cell).
Proposal 9: 	The Remote UE obtains the PCI of Relay UE’s serving cell via PC5-RRC message. 
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