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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 Uu RLC configuration
According to the agreement in RAN2#115, the configuration for delivery SRB0 and SRB1 RRC message of the remote UE has been reached as follows.
	[Easy]Proposal 1: Uu RLC configuration for remote UE’s SRB0 message could be (re)configured by NW. FFS whether default configuration is supported.
Proposal 3: Uu RLC configuration for remote UE’s SRB1 message such as RRCResume and RRCReestablishment message could be (re-)configured by NW via dedicated signalling.
[Easy]Proposal 3 (modified): Dedicated signalling from gNB to relay UE is used for the PC5 RLC and Uu RLC configuration of remote UE SRB1 for RRCReconfigurationComplete in path switch to indirect path for RRC_CONNECTED relay UE. FFS for RRC_IDLE/RRC_INACTIVE relay UE, if agreed to support. (20/20)


And further discussions are needed on whether default configuration is supported. We think default configuration can be supported in case gNB uses dedicated singalling “ToAddModList” with adding new Uu RLC but no detailed parameters, which is the same principle as legacy Uu SRB0/SRB1.
Proposal 1: Support the default value for the Uu RLC configuration for SRB0/SRB1 (such as RRCSetup, RRCResume, RRCReestablishment, and RRCReconfigurationComplete for path switch to indirect path).
One remaining issue is that whether the Uu RLC for remote UE’s SRB0/SRB1 can share the Uu RLC for relay UE’s SRB0/SRB1. For the shared case, 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, Uu adaption layer is needed for relay UE’s SRB0/SRB1 and Uu adaption layer should be able to differentiate remote UE’s SRB0/SRB1 from relay UE’s SRB0/SRB1. For non-shared case, different Uu LCIDs from relay UE’s SRB0/SRB1 are needed for remote UE’s SRB0/SRB1. We prefer non-shared case for simple approach and propose to use the terminology of “Relay RLC CH” for the Uu RLC for remote UE’s traffic. 
Proposal 2a: The Uu RLC for relay UE’s SRB0/SRB1 is not shared with the Uu RLC for remote UE’s SRB0/SRB1.
Proposal 2b: Use the terminology of “Relay RLC CH” for the Uu RLC for remote UE’s traffic.
2.2 Cause value and UAC
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]. We prefer to reuse existing cause value. 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. In this way, the NW can get more detailed information to handle the connection from relay UE. 
Proposal 3: Relay UE reuses the existing establishment/resume cause values, by copying the one in remote UE’s Msg3, in case the relay UE’s establishment/resume procedure is triggered by the remote UE.
As for whether the relay UE can skip UAC procedure when IDLE/INACTIVE Relay UE intends to access network only for the purpose of relaying, CT1 replied that they prefer relay UE to skip UAC procedure [1]. However, it needs to clarify how to implement this in the spec. We think there are two options to implement UAC skipping. 
· Option 1: do not apply the UAC procedure. 
· Option 2: use Access Category=0
Proposal 4: RAN2 to discuss the details on how the relay UE skips UAC (e.g. by clarifying that relay UE will not apply the UAC procedure), in case the connection setup/resume is triggered by remote UE.
2.3 Timers for remote UE’s connection management
When remote UE perform RRC connection establishment/resume/reestablishment, the corresponding timers T300/T301/T311/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. Alternatively, a new timer can be configured specifically for remote UE. We think the latter way may have less spec impact. 
Proposal 5: NW can configure larger T300/T301/T311/T319 timer value for remote UE (e.g. introducing new timer for remote UE).
2.4 Uu RLF indication
It has been agreed that relay UE may send a PC5-S message to remote UE when relay UE detects Uu RLF. 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. In addition, 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. Therefore, other indication/message for Uu RLF notification is needed. The Uu RLF notification can also be in following format.
· Option 1: The indication is conveyed via some implicit manner (e.g. via PC5-S message) 
· Option 2: A new PC5-RRC message
For Option 1, 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 PC5 connection release and RRC connection re-establishment. For Option 2, it is the most straight forward way to introduce the indication to indicate the Uu RLF in PC5-RRC message with less complexity. 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 2. 
Proposal 6: Upon Uu RLF, relay UE informs remote UE via a new PC5 RRC message.
2.5 PCI of the target relay UE
When remote UE is in CONNECTED state via a relay UE and needs to perform RRC reestablishment (e.g. in case Uu RLF of relay UE), remote UE needs to know the PCI of the source cell to derive shortMAC-I for reestablishment. 
Observation 1: The PCI of source cell is required when remote UE performs the RRC re-establishment.
Therefore, relay UE should deliver the PCI of its serving cell. For the detailed signaling format, we think there are following two options. 
· Option 1: Relay UE includes PCI in the discovery message. 
· Option 2: Configure remote UE’s PCI just like configuring the C-RNTI, after remote UE enters connected mode.
Option 1 would be more straight forward than option 2 since relay UE knows PCI. In addition, PCI in discovery message may also be helpful to identify gNB together with NCI for path switch. Therefore, we prefer option 1 for the delivery of PCI to remote UE.
Proposal 7a: The PCI of relay UE’s serving cell should be known by remote UE.
Proposal 7b: PCI of relay UE’s serving cell is included in the discovery message.
1. Conclusion
In this paper, we discuss RRC connection management for L2 sidelink relay. According to the discussion, we have following proposals and observation.
Observation 1: The PCI of source cell is required when remote UE performs the RRC re-establishment.
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