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Introduction  
The new WI on Sidelink Relaying [1] focusing primarily on L2 and L3 based UE-to-Network relaying was initiated at RAN2#113bise meeting and had the following agreements and FFSs related to L2-specific topics:
	Proposal 6-1: [20/23] [Easy] 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. 
Proposal 6-2: [21/23, 22/23]  [Easy] 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. 
Proposal 6-3: [23/23] [Easy] 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. 
Proposal 6-4: [21/23, 22/23] [Easy] For the delivery of remote UE’s SRB2 RRC message, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 
Proposal 6-5: [23/23, 23/23] [Easy] For the delivery of remote UE’s Uu DRB packet, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 
…..


In this contribution we provide further insight into the different control plane procedures for support of L2-based U2N relaying while utilizing the agreements made as baseline. 
Control plane procedures
In this section we will discuss the control plane procedures to be supported for L2-based UE-to-NW relaying primarily related to connection establishment. The baseline is considered to be the high-level procedure agreed as part of the SL Relaying study item completed at R2-113e meeting [2] and previous R2-113bise meeting agreements as part of the new WI, outlined above. 
1.1 Connection establishment procedure
We can assume that the Remote UE has performed necessary measurements and selected a Relay UE for connection setup upon discovery. Whether in-coverage or out-of-coverage, the Remote UE establishes a secure unicast PC5-RRC connection using NR V2X as baseline. The Remote UE may be in Uu RRC_IDLE or RRC_INACTIVE state. The Relay UE may be in any of the Uu RRC states correspondingly. 
1.1.1 Relaying of SRB0 and SRB1
One of the open aspects for the first message transmission includes whether the network has configured the Relay UE before SRB0 and SRB1 are sent over its Uu RLC channel and whether the adaptation layer is configured at the Relay UE as well as the network for transfer of the first message. 
Relaying of Remote UE’s first message could follow uniform design in both the scenarios where the Remote UE is: 
a) performing initial Relay selection [an indication message from Relay UE to gNB might help trigger configuration of Uu RLC channel] 
b) switching from indirect relaying link to indirect relaying link (indirect RRC_CONNECTED where the gNB will not aid in relay selection) [same case as a) wherein an indication message from Relay UE to gNB might help trigger configuration].
Whereas in the case where the Remote UE already is connected via direct access over Uu and switching to relaying access, the gNB has aided in the switching and is aware of both the Relay UE and Remote UE and performs handover-like procedure to move the Remote UE’s connection.
Observation 1: 	In scenario when the Remote UE switches from direct to indirect access, the gNB is already aware of selected Relay UE (if RRC_CONNECTED) as well as the Remote UE and it could be handover-like switching. 
For the cases of initial Relay selection/indirect-indirect switching, however, it would be helpful to also have gNB control from the beginning. We can also discuss whether the gNB configures the Relay UE upon Relay UE authorization or the Relay UE explicitly indicates its interest to act as a Relay to the gNB. 
Considering the agreed control plane protocol stack and cases where gNB is not aware of the Remote UE before RRC connection is established, it is still not clear how the Remote UE’s first message is transferred over the Relay UE’s Uu interface. Some companies suggested to use default configuration with adaptation layer while others argued that the adaptation is not yet set up. In the last meeting#113bise, many companies preferred either default or network configuration for the initial message relaying as otherwise, we may have to further define dedicated RRC message to carry the initial message which could cause more specification impact and not supported by the agreed protocol stack. Therefore, in order to transparently transfer Remote UE’s SRB0 messages, it makes sense that the Relay UE is configured by the network or at least provided with some default configuration to handle these messages.
Proposal 1: 	RAN2 agree to one of the following options for relaying Remote UE’s first message over the Uu RLC channel: a) default configuration that is re-configurable by network or b) Remote UE-specific network configuration. 
Proposal 2:	Uu Adaptation is supported for relaying the first RRC message from the Remote UE via Relay UE.


Figure 1. gNB providing Remote-UE specific network configuration for Relay UE’s Uu RLC channel to send Remote UE’s first SRB0 message
RAN2 has to further discuss when the network configuration is provided by the gNB to the Relay UE. It could be during one of the following options:
a) When the Relay UE requests resources for sending relay discovery, that acts as an implicit indication that the UE is interested in acting as a Relay 
b) When the gNB receives Relay UE authorization information (pending RAN3 discussion)
c) Upon receiving the first Remote UE SRB0 message (whether or not already Relay UE is in RRC_CONNECTED), it may further send some message (e.g SidelinkUEInformationNR) to indicate Relaying request with some Remote UE-specific information.
In case of c), the Relay UE can provide Remote UE’s information (e.g. Remote UE’s SL ID) as part of the sidelink information message. In this case, it is up to the network to send either the default or Remote UE-specific configuration for the Relay UE to utilize while forwarding Remote UE messages. 
Proposal 3: 	Agree that Relay UE informs the gNB of a new relaying connection request from the Remote UE upon receiving the first message from the Remote UE over PC5 RLC channel. 
If Relay UE thus informs gNB about the relaying request, the gNB may then be able to assign the local temporary Remote UE ID that the Relay UE utilizes in the Uu adaptation header. Whether the default configuration is used or the Remote UE specific configuration is sent is up to the network, however, it also involves the question of which node sets up the local Remote UE ID accordingly. 
Observation 2: 	Network configuration of Uu RLC channel for relaying Remote UE’s SRB0 message enables Uu adaptation layer header support for this message from gNB i.e. it particularly enables gNB to assign local temporary ID for Remote UE (releasing burden on Relay UE). 
It is also possible to have uniform design for relaying both SRB0 and SRB1 messages if the gNB is involved in providing necessary configuration of the Uu RLC channel once the Relay UE receives the first message from the Remote UE. We do not think that it is necessarily an overhead for the network to configure Relay UE’s Uu RLC channel to carry the first SRB0 message, as the Relay UE may anyway perform signalling to move from idle or inactive to connected just for relaying purpose. 
In summary, if the Relay UE assigns the Remote UE ID, we can support either default configuration or Remote-UE specific configuration for the Remote UE’s first message along with adaptation layer header. We can discuss whether it is left for network implementation or make a decision that the network is fully in control to assign the Remote UE’s local ID and provide a specific configuration to relay starting from the first message. 

Proposal 4: 	Discuss if it is feasible to leave it up to network implementation whether the Relay UE is provided with (reconfigurable) default configuration or Remote-UE specific configuration for Uu RLC channel for adaptation over Uu of Remote UE’s first SRB0 message with inter-dependent issue of local temporary Remote ID assignment and usage of Uu adaptation layer for relaying the first message. 
Between the two options for sending SRB0, we slightly prefer network configuration due to less specification impact, less impact to Relay UE and providing network control. Similarly, we can conclude that Remote UE’s SRB1 can be sent (in downlink or uplink direction) using the Remote-UE specific network configuration also provided by the gNB upon receiving relevant message from Relay UE. 
Proposal 5: 	Relaying of Remote UE’s SRB0 and SRB1 can be done using network configuration to reduce specification impact.
We have already agreed in the study that the gNB will proceed to configure the Remote UE and Relay UE after the Remote UE has established Uu SRB1/successfully connected to the gNB via relaying. As part of this signalling, the Relay UE will receive Remote UE-specific configuration including for e.g. Remote UE ID for paging. The gNB then proceeds to establish SRB2, DRB and the mapping to corresponding PC5 RLC channels over sidelink using Reconfiguration messages. 
Proposal 6: 	Relay UE applies Remote UE-specific configuration to adaptation layer over Uu as soon as it is received.
1.1.2 Trigger for Service Request procedure
As per SA2 LS [4], they have the following question to check with RAN2 for proceeding with their stage-2 design. 
	Q6) For Layer-2 UE-to-Network Relay, SA2 studied the trigger from Remote UE to UE-to-Network Relay in CM_IDLE to perform Service Request (as described in step 4 of clause 6.5.2.2 of TS 23.304) and would like to know whether the trigger is from AS layer or not.



Firstly, we need to share the specific agreement with them that the RRC state combination of Remote UE in INACTIVE and Relay UE in IDLE is supported from RAN2 perspective. Secondly, we support the case that the Relay UE can be in idle in general, and it can enter RRC_CONNECTED state primarily for relaying purpose. Current specification states that the upper layers request establishment of RRC connection while the UE is in RRC_IDLE by providing the Access category and Access Identities. However, if the Relay UE does not have traffic of its own, upon receiving the first message from Remote UE over the default PC5 RLC channel, it could send a trigger to the NAS layer to initiate RRC connection. In summary, we can point the following aspects to SA2 in our LS response: 
a) AS layer in Relay UE will provide a trigger to NAS to initiate service request procedure.
b) Waiting on SA2/CT1 response on whether a new or existing establishment/resume cause value is used for Relay UE when Relay UE enters RRC_CONNECTED only for relaying purpose.
Proposal 7: 	AS layer in RRC_IDLE Relay UE provides a trigger to the NAS to establish RRC connection for relaying purpose. It is up to CT1 to provide the related establishment cause value and AC information. 
Conclusion
In this contribution, we discussed the control plane signalling procedures to be supported for L2-based UE-to-NW and have the following observations and proposals: 
Connection management procedure
Observation 1: 	In scenario when the Remote UE switches from direct to indirect access, the gNB is already aware of selected Relay UE (if RRC_CONNECTED) as well as the Remote UE and it could be handover-like switching. 
Observation 2: 	Network configuration of Uu RLC channel for relaying Remote UE’s SRB0 message enables Uu adaptation layer header support for this message from gNB i.e. it particularly enables gNB to assign local temporary ID for Remote UE (releasing burden on Relay UE). 

Proposal 1: 	RAN2 agree to one of the following options for relaying Remote UE’s first message over the Uu RLC channel: a) default configuration that is re-configurable by network or b) Remote UE-specific network configuration. 
Proposal 2:	Uu Adaptation is supported for relaying the first RRC message from the Remote UE via Relay UE.
Proposal 3: 	Agree that Relay UE informs the gNB of a new relaying connection request from the Remote UE upon receiving the first message from the Remote UE over PC5 RLC channel. 
Proposal 4: 	Discuss if it is feasible to leave it up to network implementation whether the Relay UE is provided with (reconfigurable) default configuration or Remote-UE specific configuration for Uu RLC channel for adaptation over Uu of Remote UE’s first SRB0 message with inter-dependent issue of local temporary Remote ID assignment and usage of Uu adaptation layer for relaying the first message. 
Proposal 5: 	Relaying of Remote UE’s SRB0 and SRB1 can be done using network configuration to reduce specification impact.
Proposal 6: 	Relay UE applies Remote UE-specific configuration to adaptation layer over Uu as soon as it is received.
Proposal 7: 	AS layer in RRC_IDLE Relay UE provides a trigger to the NAS to establish RRC connection for relaying purpose. It is up to CT1 to provide the related establishment cause value and AC information. 
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