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1 [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Introduction
According to the agreed WID RP-210904, Layer 2 relay is going to be specified in Rel-17. In the objective specific for Layer-2 (L2) relaying, the control plan procedure needs to be specified as follows,
	Work Item objectives specific to Layer-2 (L2) relaying:
3. Specify mechanisms for E2E, i.e. PC5 and Uu, QoS management [RAN2]:
4. Specify mechanisms for service continuity 
0. Limited to intra-gNB cases [RAN2]
5. Specify mechanisms for U2N Adaptation layer design [RAN2]
0. For bearer mapping and Remote UE identification, incl. RAN related security aspects if any
 6.	Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]


In this paper, we discuss the RRC connection management for L2 sidelink relay.
2 Discussion
2.1 PC5/Uu RLC configuration
1) Configuration for delivery of remote UE’s SRB0 RRC message
According to the agreement in RAN2#113bis, the configuration for delivery of remote UE’s SRB0 RRC message  has been confirmed as follows, where specified configuration is used for the PC5 RLC channel.
	=>	[603] For the delivery of remote UE’s SRB0 RRC message, specified (fixed) configuration is used for the configuration of PC5 RLC channel. FFS for the Uu RLC channel.


According to the agreements, further discussions are needed on the setup of remote UE SRB0 RLC bearer in the relay UE Uu interface, 
When the relay UE enters RRC_CONNECTED state, to forward the RRCSetupRequest/RRCSetup message of the remote UE, there are following options, 
· Option 1: Dedicated SRB0’s RLC with default values for remote UE, i.e., network configures SRB0 RLC of the remote UE with dedicated signalling.
· Option 2: Shared SRB0’ RLC with relay UE, i.e., reuse the SRB0 RLC bearer of the relay UE in the Uu interface for relaying SRB0 message of the remote UE.
In Option 1, relay UE will have default configuration of the SRB0’s RLC entity of the remote UE and support the reconfiguration as the relay UE is in connected state when relaying the SRB0 message of the remote UE.  In option2, the issue is that at Uu, SRB0 is transmitted via CCCH, which is only used for UEs  with no RRC connection with the network. In addition, an adaption layer may be needed for SRB0 in Option 2. Considering the above drawbacks of option 2, we prefer option 1.
Also, after relay UE enters connected mode, the Uu RLC for its own CCCH should not be used anymore, which requires a dedicated Uu RLC for forwarding remote UEs’ SRB0. In addition, the separate Uu RLC should be used to indicate the presence of adaptation header for received UL data from relay UE. Therefore, we propose;
Proposal 1a: One dedicated Uu RLC is used for remote UEs’ SRB0.
Proposal 1b: The dedicated signaling (with default value) is used for the Uu RLC configuration of remote UE SRB0.
When the remote UE intends to setup the connection via an idle or inactive relay UE, the relay UE will enter RRC CONNECTED state upon receiving a SRB0 message on the default L2 configuration on PC5. Then the relay UE can transmit the remote UE’s Msg 3 via the gNB configured Uu RLC entity.
[bookmark: _GoBack]Proposal 2: In case relay UE was in IDLE/INACTIVE, relay UE forwards remote UE’s Msg3, after gNB configures relay UE with the specific Uu RLC for remote UE’s SRB0.
During the Uu setup procedure, the idle UE will obtain the C-RNTI during the RA procedures by sending a random number in MAC CE of Msg3. The gNB will confirm the UE ID back in Msg4’s MAC CE. However, during the remote UE set up connection via a relay UE, there is no C-RNTI configured for the remote UE in the RRC message, since there is no RA procedure. Without the C-RNTI configured, if the remote UE suffered from the failure of the connection via the relay, it will be hard to re-estabilsh the connection, which requires C-RNTI in the RRCReestablishmentRequest. Therefore we propose the following proposal,
Proposal 3: To configure C-RNTI for remote UE, C-RNTI is introduced in the RRCSetup message for remote UE.
2) Configuration for delivery of remote UE’s SRB1 RRC message
According to the agreement in RAN2#113bis, the configuration for delivery SRB1 RRC message of the remote UE has been confirmed as follows.
	=> [603] For the delivery of remote UE’s SRB1 RRC message other than RRCResume and RRCReestablishment message, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 
=>	[603] For the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCReestablishment message, default configuration is used for the configuration of PC5 RLC channel which can be reconfigured by network. FFS for Uu RLC channel.


RRCResume and RRCReestablishment message use default configuration for the PC5 RLC channel, and other messages will be transmitted based on dedicated network configurations in both PC5 and Uu link. For the special SRB1 messages (e.g., RRCResume and RRCReestablishment message) transmission, how to define the Uu RLC channel is still under discussion. 
For relaying the remote UE’s SRB1 messages RRCResume and RRCReestablishment in Uu interface, there are also  options similar as the ones for SRB0 RLC bearer in the Uu interface. 
· Option 1: Dedicated SRB1’s RLC with default values for remote UE, i.e., network configures SRB1 RLC of the remote UE with dedicated signalling.
· Option 2: Shared SRB1’ RLC with relay UE, i.e., reuse the SRB1 RLC bearer of the Relay UE in the Uu interface for relaying SRB1 message of the Remote UE.
In Option 1, relay UE will have default configuration of the SRB1’s RLC entity of the remote UE and support the reconfiguration as the relay UE is in connected state when relaying the SRB1 message (e.g., RRCResume and RRCReestablishment message) of the remote UE.  In option2, adaption layers needs to be added for relay UE’s SRB1 for separating the relay UE’s SRB1 message and remote UE’s SRB1 message. To align with the operation in SRB0, we prefer option1.
Also, the specific Uu RLC is required to indicate the presence of adaptation header for the UL data of remote UEs’ SRB1, while there is no adaptation header for UL data of relay UE’s SRB. 
Proposal 4a: One dedicated Uu RLC is used for remote UEs’ SRB1.
Proposal 4b: The dedicated signaling (with default value) is used for the Uu RLC configuration of remote UE SRB1 for RRCResume and RRCReestablishment;
According to the agreement,  only RRCResume and RRCReestablishment related message can be transmitted with the default PC5 RLC configuration, however, during the path switch from direct path to the indirect path, the relay UE may be in RRC IDLE or RRC INACTIVE state, where the relay UE cannot obtain the PC5 RLC configuration for remote UE’s SRB1 before entering the RRC CONNECTED state. This condition aligns with the condition when the remote UE re-establish or resume via an idle or inactive relay UE. Therefore, we propose to align the transmission configuration for transmitting RRCReconfigurationComplete with that for transmitting RRCResumeRequest and RRCReestablishmentRequest.
Namely that for the regular case, where relay UE is in connected state, the dedicated signalling can be used to (re)configure the PC5/Uu RLC for remote UE SRB1 for RRCReconfigurationComplete. In case target relay UE is in idle/inactive, the remote UE’s RRCReconfigurationComplete can be transmitted by setting up PC5 RLC and Uu RLC with the default parameters.
Proposal 5: The dedicated signaling (with default value) is used for the PC5 RLC and Uu RLC configuration of remote UE SRB1 for RRCReconfigurationComplete in path switch to indirect path.
2.2 RRC reestablishment
According the agreements achieved in RAN2#114, which has been listed in the follows, the RRC re-establishment can be triggered by Uu RLF indication and also PC5 RLF. Performing RRC re-establishment via relay UE or a remote UE will depend on UE implementation.  
	=>	[604]Proposal 5：	[18/18][Easy]The Uu RLF indication from Relay UE may trigger the Remote UE connection re-establishment
=>	[604]Proposal 6：	[18/18][Easy] The Remote UE may trigger the Remote UE connection re-establishment upon detecting PC5 RLF.
=>	[604]Proposal 7 (modified)：	[16/17][Easy] The Remote UE may perform RRC re-establishment procedure as follows:
‒	If only suitable cell(s) are available, the Remote UE initiates RRC re-establishment procedure towards a suitable cell;
‒	If only suitable relay(s) are available, the Remote UE initiates RRC re-establishment procedure towards a suitable relay UE’s serving cell;
‒	If both a suitable cell and a suitable relay are available, the remote UE can select either one to initiate RRC re-establishment procedure based on implementation.


Upon Uu RLF, the agreed Uu RLF indication can be in following format.
· Option 1: The indication can be just the PC5-S release message. 
· Option 2: The indication can also be conveyed via some implicit manner 
· Option 3: A new indication in PC5-RRC
For option 1, if this indication can only be a PC5-S message, this requires the AS layer of the relay UE to indicate PC5-S layer on upon Uu RLF. Also this may not work if the PC5 connection is still needed for V2X purpose. But PC5-S release message can be used to indicate the relay UE’s RLF. For Option 2, the Uu RLF can be implicit indicated the link is failure, for example, the relay UE stops PC5 transmission including PC5-S keep-alive message. This will result in detecting the PC5 RLF and trigger re-establishment. For Option 3, it is the most straight forward way to introduce the indication to indicate the Uu RLF in PC5-RRC message with less complicity. Also more detailed reasons can also be indicated via the PC5-RRC message to give more information for remote UE deciding the following operations. Therefore, we prefer option 3. 
Proposal 6: Upon Uu RLF, relay UE informs remote UE via a new PC5 RRC message.
1. Conclusion
In this paper, we discuss RRC connection management for L2 sidelink relay. According to the discussion, we have following proposals.
Proposal 1a: One dedicated Uu RLC is used for remote UEs’ SRB0.
Proposal 1b: The dedicated signaling (with default value) is used for the Uu RLC configuration of remote UE SRB0.
Proposal 2: In case relay UE was in IDLE/INACTIVE, relay UE forwards remote UE’s Msg3, after gNB configures relay UE with the specific Uu RLC for remote UE’s SRB0.
Proposal 3: To configure C-RNTI for remote UE, C-RNTI is introduced in the RRCSetup message for remote UE.
Proposal 4a: One dedicated Uu RLC is used for remote UEs’ SRB1.
Proposal 4b: The dedicated signaling (with default value) is used for the Uu RLC configuration of remote UE SRB1 for RRCResume and RRCReestablishment;
Proposal 5: The dedicated signaling (with default value) is used for the PC5 RLC and Uu RLC configuration of remote UE SRB1 for RRCReconfigurationComplete in path switch to indirect path.
Proposal 6: Upon Uu RLF, relay UE informs remote UE via a new PC5 RRC message.
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