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Introduction
In this contribution, we will discuss Uu Relay RLC channel setup during UE context setup procedure.  
Discussion
As specified in TS 38.300, for L2 U2N Remote UE connection establishment, if the L2 U2N Relay UE is not in RRC_CONNECTED, it needs to do its own Uu RRC connection establishment upon reception of a message on the specified PC5 Relay RLC channel. After L2 U2N Relay UE's RRC connection establishment procedure and sending the SidelinkUEInformationNR message, gNB configures SRB0 relaying Uu Relay RLC channel to the U2N Relay UE. That is, Uu Relay RLC channel for SRB0 relaying is configured after Relay UE’s RRC connection establishment procedure and sending the SidelinkUEInformationNR message to gNB.
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Figure 16.12.5.1-1: Procedure for L2 U2N Remote UE connection establishment
1.
The L2 U2N Remote and L2 U2N Relay UE perform discovery procedure, and establish a PC5-RRC connection using the NR sidelink PC5 unicast link establishment procedure.

2.
The L2 U2N Remote UE sends the first RRC message (i.e., RRCSetupRequest) for its connection establishment with gNB via the L2 U2N Relay UE, using a specified PC5 Relay RLC channel configuration. The L2 U2N Relay UE sends the SidelinkUEInformationNR message to request for the dedicated configurations required to support the relay operation for the L2 U2N Remote UE. If the L2 U2N Relay UE is not in RRC_CONNECTED, it needs to do its own Uu RRC connection establishment upon reception of a message on the specified PC5 Relay RLC channel. After L2 U2N Relay UE's RRC connection establishment procedure and sending the SidelinkUEInformationNR message, gNB configures SRB0 relaying Uu Relay RLC channel to the U2N Relay UE. The gNB responds with an RRCSetup message to L2 U2N Remote UE. The RRCSetup message is sent to the L2 U2N Remote UE using SRB0 relaying Uu Relay RLC channel over Uu and a specified PC5 Relay RLC channel over PC5.


Observation 1: In RAN2 spec TS 38.300, it specifies that Uu Relay RLC channel for Remote UE’s SRB0 relaying is configured after Relay UE’s RRC connection establishment procedure and sending SUI to gNB. 
However, in RAN3 specs, it specifies that it is possible to configure Uu Relay RLC channel for SRB0/1 relaying during Relay UE’s F1 UE context setup procedure.

TS 38.401, 8.19.1 Remote UE initial access:
	1.
The U2N Remote UE and the U2N Relay UE perform discovery procedure, and establish PC5 connection using NR ProSe procedure.

2.
The U2N Remote UE sends an RRCSetupRequest message to the U2N Relay UE via PC5 Relay RLC Channel. 

3.
The U2N Relay UE withholds the received RRC message and sends the SidelinkUEInformationNR message to the gNB-DU. Before that, if the U2N Relay UE is in RRC_IDLE/RRC_INACTIVE state, it should trigger the RRC establishment/resume procedure to enter RRC_CONNECTED state and gNB may configure the U2N Relay UE with Uu Relay RLC channel(s) for relaying of U2N Remote UE’s SRB0/1.


TS 38.473,
	If the Uu RLC Channel To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, act as specified in TS 38.401 [4]. gNB-DU generates the Uu Relay RLC channel configurations for a L2 U2N Relay UE.


Observation 2: In RAN3 specs TS 38.401 and TS 38.473, it specifies that it is possible to configure Uu Relay RLC channel for Remote UE’s SRB0/1 relaying during Relay UE’s F1 UE context setup procedure and before sending SUI to gNB.
As we can see, it seems there are different understandings on the timing for Uu Relay RLC channel setup for SRB0/1 relaying in RAN2 and RAN3, and there is gap between RAN2 and RAN3 specs. 

In remote UE initial access procedure, if the relay UE is not in RRC_CONNECTED state, relay UE shall do its own RRC connection establishment procedure. Since there is no relay related indication during relay UE RRC connection setup, the gNB-CU does not know the UE is a relay UE or whether the UE is capable of L2 U2N relay UE operation, so it is not reasonable to configure the Uu Relay RLC channel during F1 UE context setup procedure.
Observation 3: Since there is no relay related indication during relay UE RRC connection setup, the gNB-CU does not know the UE is a relay UE or whether the UE is capable of L2 U2N relay UE operation. So it is not reasonable to configure the Uu Relay RLC channel before the UE is acting as a L2 U2N Relay UE.

Someone may argue that before F1 UE context setup, gNB-CU may obtain ProSe authorization information of the UE from AMF. If a UE is authorized for L2 U2N relay, gNB-CU could initiate Uu Relay RLC channel configuration in F1 UE context setup procedure. However, the ProSe authorization information is used by network to verify whether the UE is authorized for a specific service when UE request corresponding sidelink configuration/resources, but not used by network to provide advanced configuration without UE requesting. In addition, even if the UE is authorized for L2 U2N Relay, the UE may be not initiated to act as a Relay UE or may be there is no remote UE connected to the UE for L2 U2N relay communication. In this case, it would be resources wasteful to reserve/configure the Uu Relay RLC channel in F1 UE context setup procedure.

In addition, gNB-(CU) may configure U2N relay related configuration only after the UE indicating its capability to support L2 U2N relay UE operation (i.e. relayUE-Operation-L2-r17). It is not reasonable that gNB configure Uu Relay RLC channel before getting knowledge of the capability of the UE.

Observation 4a: The ProSe authorization information of L2 U2N Relay is used by network to verify whether the UE is authorized for a specific service when UE request corresponding sidelink configuration/resources, but not for network to provide advanced configuration without UE requesting.

Observation 4b: Even if the UE is authorized for L2 U2N Relay, the UE may be not initiated to act as a Relay UE or may be there is no remote UE connected to the UE for L2 U2N relay communication. In this case, it would be resources wasteful to reserve/configure the Uu Relay RLC channel in F1 UE context setup procedure.

Observation 5: It is not reasonable for gNB to configure Uu Relay RLC channel before getting knowledge of the capability of the UE (i.e. receiving relayUE-Operation-L2-r17 in UECapabilityInformation from UE).
What’s more, the Uu Relay RLC channel will only be used after bearer mapping is configured, and bearer mapping can be configured after relay UE sending SUI including remote UE’s L2 ID to gNB. So there is no benefits to configure the Uu Relay RLC channel in advance. Based on discussion above, it is suggested that Uu Relay RLC channel is not configured during F1 UE context setup procedure.

Observation 6: The Uu Relay RLC channel will be used after bearer mapping is configured after sending SUI to gNB, it is not necessary and no benefits to configure the Uu Relay RLC channel during F1 UE context setup procedure.
Proposal 1: Uu Relay RLC channel is not configured during F1 UE context setup procedure.
If the proposal is agreeable, the changes to TS 38.401 and TS 38.473 should be considered. 

The changes to TS 38.401 is present in R3-243696. In clause 8.19.1, remove “gNB may configure the U2N Relay UE with Uu Relay RLC channel(s) for relaying of U2N Remote UE’s SRB0/1” in step 3.
In TS 38.300, the SRB0 relaying Uu Relay RLC channel is configured after sending SUI to gNB, corresponding to steps 5~8 in Figure 8.19.1-1, the SRB1 relaying Uu Relay RLC channel is configured after gNB sending RRCSetup message to Remote UE, corresponding to step 15, while additional Uu Relay RLC channels are configured after the security is established between Remote UE and gNB. But in RAN3, we understand that the SRB1 relaying Uu Relay RLC channel (step 15) may be performed earlier via steps 5~8, the additional Uu Relay RLC channels may be performed earlier than step 30. Since there is a “NOTE1” in step 15 to clarify the SRB1 relaying Uu Relay RLC channel (step 15) may be performed earlier via steps 5~8, the “SRB1” can be removed from steps 5/7/8.
Proposal 2a: In TS 38.401, remove “gNB may configure the U2N Relay UE with Uu Relay RLC channel(s) for relaying of U2N Remote UE’s SRB0/1” in step 3 in 8.19.1.

Proposal 2b: In TS 38.401, remove “SRB1” from steps 5/7/8 in 8.19.1.

For the changes to TS 38.473: 
- Way-1: indicate the “Uu RLC Channel to Be Setup List” in UE CONTEXT SETUP REQUEST message (and related IEs in response message) is not used in this version of the specification, as shown below. (and remove all related procedural text)
	Uu RLC Channel to Be Setup List
	
	0..1
	
	This IE is not used in this version of the specification.
	YES
	reject

	>Uu RLC Channel to be Setup Item IEs
	
	1 .. <maxnoofUuRLCChannels>
	
	
	-
	

	>>Uu RLC Channel ID
	M
	
	9.3.1.266
	
	-
	

	>>CHOICE Uu RLC Channel QoS Information
	M
	
	
	
	-
	

	>>>Uu RLC Channel QoS
	
	
	
	
	
	

	>>>>Uu RLC Channel QoS
	M
	
	QoS Flow Level QoS Parameters

9.3.1.45
	
	-
	

	>>>Uu Control Plane Traffic Type
	
	
	
	
	
	

	>>>>Uu Control Plane Traffic Type
	M
	
	ENUMERATED(SRB0, SRB1, SRB2, …)
	This IE indicates the type of SRB conveyed via the Uu Relay RLC Channel.
	-
	

	>>RLC Mode
	M
	
	9.3.1.27
	
	-
	


-Way-2: remove the “Uu RLC Channel to Be Setup List” from UE CONTEXT SETUP REQUEST message and related info in the response message. (and remove the related procedural text).

Way-2 has more spec impacts and it is an NBC change. So Way-1 is preferred.
Proposal 3: In TS 38.473, indicate that the “Uu RLC Channel to Be Setup List” in UE CONTEXT SETUP REQUEST message and related IEs in the response message are not used in this version of the specification.
Conclusion
In this contribution, we discussed Uu Relay RLC channel setup during UE context setup procedure, and the following observations and proposals were given:
Observation 1: In RAN2 spec TS 38.300, it specifies that Uu Relay RLC channel for Remote UE’s SRB0 relaying is configured after Relay UE’s RRC connection establishment procedure and sending SUI to gNB. 
Observation 2: In RAN3 specs TS 38.401 and TS 38.473, it specifies that it is possible to configure Uu Relay RLC channel for Remote UE’s SRB0/1 relaying during Relay UE’s F1 UE context setup procedure and before sending SUI to gNB.
Observation 3: Since there is no relay related indication during relay UE RRC connection setup, the gNB-CU does not know the UE is a relay UE or whether the UE is capable of L2 U2N relay UE operation. So it is not reasonable to configure the Uu Relay RLC channel before the UE is acting as a L2 U2N Relay UE.

Observation 4a: The ProSe authorization information of L2 U2N Relay is used by network to verify whether the UE is authorized for a specific service when UE request corresponding sidelink configuration/resources, but not for network to provide advanced configuration without UE requesting.

Observation 4b: Even if the UE is authorized for L2 U2N Relay, the UE may be not initiated to act as a Relay UE or may be there is no remote UE connected to the UE for L2 U2N relay communication. In this case, it would be resources wasteful to reserve/configure the Uu Relay RLC channel in F1 UE context setup procedure.

Observation 5: It is not reasonable for gNB to configure Uu Relay RLC channel before getting knowledge of the capability of the UE (i.e. receiving relayUE-Operation-L2-r17 in UECapabilityInformation from UE).
Observation 6: The Uu Relay RLC channel will be used after bearer mapping is configured after sending SUI to gNB, it is not necessary and no benefits to configure the Uu Relay RLC channel during F1 UE context setup procedure.
Proposal 1: Uu Relay RLC channel is not configured during F1 UE context setup procedure.
Proposal 2a: In TS 38.401, remove “gNB may configure the U2N Relay UE with Uu Relay RLC channel(s) for relaying of U2N Remote UE’s SRB0/1” in step 3 in 8.19.1.

Proposal 2b: In TS 38.401, remove “SRB1” from steps 5/7/8 in 8.19.1.

Proposal 3: In TS 38.473, indicate that the “Uu RLC Channel to Be Setup List” in UE CONTEXT SETUP REQUEST message and related IEs in the response message are not used in this version of the specification.
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