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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.



In this contribution, we investigate the timer characteristic which can be considered in the RRC connection establishment procedure of Remote UE.

[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
Remote UE performs RRC connection establishment procedure via Relay UE. To do RRC connection establishment, the ‘RRCSetupRequest’, ‘RRCSetup’ message is used. For performing ‘RRCSetupRequest’, ‘RRCSetup’, the T300 timer in figure 1 is used. Figure 1 is captured from TS 38.331.
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Figure 1. T300 timer in 3GPP TS 38.331
However, there are some consideration points when Remote UE performs RRC connection establishment via Relay UE using the legacy T300 timer. In this contribution, we study how to apply the legacy T300 timer for the RRC connection establishment of Remote UE. 

2.1 RRC CONNECTED Relay UE
Figure 2 describes the connection establishment procedure of Remote UE when Relay UE is in RRC CONNECTED. The Remote UE which is connected PC5 connection sends the ‘RRCSetupRequest’ message to the Relay UE and the Relay UE in RRC CONNECTED can forward this message to gNB. The gNB which receives the ‘RRCSetupRequest’ message from Remote UE transmits ‘RRCSetup’ or ’RRCReject’ message to the Remote UE via Relay UE. According to the T300 timer operation in TS38.331, when Remote UE transmits ‘RRCSetupRequest’ to the Relay UE, the T300 timer is started, and when Remote UE receives ‘RRCSetup’ or ’RRCReject’ from gNB via Relay UE, the T300 timer is stopped.   
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Figure 2. RRC connection establishment procedure of Remote UE when Relay UE is in RRC CONNECTED
However, the ‘RRCSetupRequest’ message that Remote UE transmits is delivered to the gNB via Relay UE. So, the gNB cannot know the exact time when the T300 timer is started on Remote UE. In other words, there is timing ambiguity between the T300 timer using by Remote UE and the T300 timer using by gNB. This timing ambiguity will increase the number of failures for RRC connection establishment of Remote UE.
The following may be considered for making time alignment between Remote UE and gNB for the RRC connection establishment of Remote UE. For example, a timestamp may be stamped at the point when the Remote UE triggers the ‘RRCSetupRequest’ message. When gNB receives the time-stamped ‘RRCSetupRequest’, the gNB can calculate the remaining time for transmitting the ‘RRCSetup’ message. Also, the ‘RRCSetup’ message from Remote UE to Relay UE should be transmitted considering the time margin. To consider the remaining time margin, gNB can configure the time margin to Relay UE for forwarding ‘RRCSetup’. And the Relay UE should select a resource within the remaining time margin.
Proposal 1: When relay UE is in RRC CONNECTED, remote UE can use a legacy T300 timer for RRC connection establishment of remote UE.
Proposal 2: In the case of using legacy T300 timer for RRC connection establishment of remote UE, gNB cannot know when the T300 timer starts exactly. So, the connection establishment failure can frequently happen due to time ambiguity between remote UE and gNB.
Proposal 3: For reducing connection establishment failure between remote UE and gNB, we need to discuss the operation to reduce T300 timer ambiguity between remote UE and gNB.
Proposal 4: To reduce T300 timer ambiguity between remote UE and gNB, when remote UE triggers the ‘RRCSetupRequest’ message, the timestamp can be included in the ‘RRCSetupRequest’ message.
Proposal 5: When gNB transmits the ‘RRCSetup’ message to remote UE, gNB should consider the time which consumes for SL transmitting.
Proposal 6: When gNB transmits the ‘RRCSetup’ message to remote UE, gNB can configure the margin time to the relay UE. The ‘RRCSetup’ message has to be transmitted within the margin time from relay UE to remote UE.
Proposal 7: When relay UE transmits the ‘RRCSetup’ message to remote UE, the relay UE should select SL transmission resource within the margin time configured by gNB.

2.2 RRC IDLE/INACTIVE Relay UE
Figure 3 describes that Remote UE performs the RRC connection establishment procedure when Relay UE is in RRC IDLE/INACTIVE. When Relay UE in RRC IDLE/INACTIVE receives ‘RRCSetupRequest’ from Remote UE, Relay UE starts RRC connection establishment with gNB. Or, when Relay UE in RRC IDLE/INACTIVE makes the PC5 connection with its Relay UE, the Remote UE in RRC IDLE/INACTIVE can start the RRC connection establishment procedure. However, this case might be a useless RRC connection establishment procedure, if the Remote UE keeps in IDLE/INACTIVE. Therefore, it’s proper that Relay UE starts the RRC connection establishment procedure for itself from the time point when Relay UE receives the ‘RRCSetupRequest’ message from Remote UE. 
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Figure 3 RRC connection establishment procedure of Remote UE when Relay UE is in RRC IDLE/INACTIVE
If Remote UE transmits the ‘RRCSetupRequest’ via Relay UE in RRC IDLE/INACTIVE and the Remote UE uses the legacy T300 timer, the T300 timer expiration possibility will be increased because the time for taking RRC connection establishment between Relay UE and gNB is not considered. Therefore, the Remote UE which transmits the ‘RRCSetupRequest’ message via Relay UE in RRC IDLE/INACTIVE should use a new T300 timer longer than the legacy T300 timer value. In other words, the T300 timer which used by Relay UE and the T300 timer used by Remote UE which has to make RRC connection establishment via Relay UE in RRC IDLE/INACTIVE should have different time value. 
As an above explanation, the T300 timer used by Remote UE for RRC connection establishment can be different depends on the RRC state of Relay UE. If Remote UE knows the RRC state of its Relay UE, the Remote UE can apply a different T300 time value. One of the methods for Remote UE to know the RRC state of Relay UE is that the discovery message includes the RRC state of Relay UE.   
Proposal 8: When remote UE performs RRC connection establishment via relay UE in RRC IDLE/INACTIVE, the T300 timer which is used by relay UE and the T300 timer which is used by relay UE should have a different time value. 
Proposal 9: When remote UE performs connection establishment via relay UE in RRC IDLC/INACTIVE, the remote UE needs a new T300 timer. The new T300 timer has a longer time value than the legacy T300 value.
Proposal 10: In order for remote UE to decide whether to use the existing T300 timer or the new T300 timer, the remote UE needs to know the RRC state of relay UE. 
Proposal 11: Discovery message can deliver RRC state of relay UE.
[bookmark: _GoBack]
3.  Conclusion
Proposal 1: When relay UE is in RRC CONNECTED, remote UE can use a legacy T300 timer for RRC connection establishment of remote UE.
Proposal 2: In the case of using legacy T300 timer for RRC connection establishment of remote UE, gNB cannot know when the T300 timer starts exactly. So, the connection establishment failure can frequently happen due to time ambiguity between remote UE and gNB.
Proposal 3: For reducing connection establishment failure between remote UE and gNB, we need to discuss the operation to reduce T300 timer ambiguity between remote UE and gNB.
Proposal 4: To reduce T300 timer ambiguity between remote UE and gNB, when remote UE triggers the ‘RRCSetupRequest’ message, the timestamp can be included in the ‘RRCSetupRequest’ message.
Proposal 5: When gNB transmits the ‘RRCSetup’ message to remote UE, gNB should consider the time which consumes for SL transmitting.
Proposal 6: When gNB transmits the ‘RRCSetup’ message to remote UE, gNB can configure the margin time to the relay UE. The ‘RRCSetup’ message has to be transmitted within the margin time from relay UE to remote UE.
Proposal 7: When relay UE transmits the ‘RRCSetup’ message to remote UE, the relay UE should select SL transmission resource within the margin time configured by gNB.
Proposal 8: When remote UE performs RRC connection establishment via relay UE in RRC IDLE/INACTIVE, the T300 timer which is used by relay UE and the T300 timer which is used by relay UE should have a different time value. 
Proposal 9: When remote UE performs connection establishment via relay UE in RRC IDLC/INACTIVE, the remote UE needs a new T300 timer. The new T300 timer has a longer time value than the legacy T300 value.
Proposal 10: In order for remote UE to decide whether to use the existing T300 timer or the new T300 timer, the remote UE needs to know the RRC state of relay UE. 
Proposal 11: Discovery message can deliver RRC state of relay UE.
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