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Introduction
After RAN3#116e meeting, there is no consensus on the following two issues:
	No consensus on below two bullets:
Uu/PC5 RLC channel setup in UE Context Setup procedure for Relay UE?

During remote UE initial access procedure, how to configure the SRB0/1 mapping of remote UE at the gNB-DU side (e.g., in section 8.19.1, step 11 and step 14 needs such configuration between relay UE and gNB-DU)?


In addition, the scope of PC5 RLC channel ID is not clear. In this contribution, we will discuss these remaining issues and give our considerations.
Discussion

2.1 Uu/PC5 RLC channel setup in UE context setup procedure of Relay UE
At RAN3#115e meeting, the issue about configuration of Uu RLC channel for remote UE’s SRB0/SRB1 before remote UE’s initial access was discussed [1]. Most companies think CU can know whether a UE is a relay UE based on authorization information from AMF, and it is very likely there will be remote UE connected with the relay UE, so it would be useful to include Uu RLC Channel to be setup list for remote UE’s SRB0/SRB1 in UE CONTEXT SETUP REQUEST message of relay UE for preparation. Thus RAN3 have an agreement that “The UE CONTEXT SETUP REQUEST message of relay UE can be used to request the setup of Uu RLC channel(s) for SRB0/SRB1, respectively.”. 

However, at RAN3#116 meeting, there are still some concerns related to this agreement:

- C1) according to TS 38.331, RRCSetup message can’t configure Uu RLC channel for relay UE (see Annex);

- C2) it is not sure how CU configures Uu RLC channel for remote UE’s SRB0/SRB1 to relay UE without SUI;

- C3) the benefit to configure Uu RLC channel for relay UE at this stage is not clear.

For C1, it is true that RRCSetup message can’t configure Uu RLC channel for relay UE based on the latest TS 38.331. But to configure Uu RLC channel in UE context setup procedure of relay UE does not require to configure Uu RLC channel for relay UE in RRCSetup message. As we can see in the figure of UE initial access procedure, UE context setup request (step 9) is initiated after the UE completes RRC setup with network (step 5/6). 
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Figure 1: UE Initial Access procedure (TS 38.401)
Observation 1: Since UE context setup request is initiated after the UE completes RRC setup with network, to configure Uu RLC channel in UE context setup procedure of relay UE does not require to configure Uu RLC channel for relay UE in RRCSetup message.
For C2, upon receiving INITIAL CONTEXT SETUP REQUEST of relay UE from AMF (step 8), CU can identify whether the UE is (authorized to act as) a L2 relay UE based on the authorization info. If it is a relay UE, it is very likely there will be remote UE connected with the relay UE, then CU may request DU to configure Uu RLC channel for remote UE’s SRB0/1 by including Uu RLC channel to be setup list for remote UE’s SRB0/1 in UE CONTEXT SETUP REQUEST message (step 9) of relay UE. By reading Uu RLC channel configuration in TS 38.331 (see Annex), we can see that Uu RLC Channel configuration has no connection with remote UE. In this sense, the UE Context Setup procedure for the relay UE can be used to setup Uu RLC channel without SUI.
Observation 2: Since CU may identify a relay UE by authorization info and the Uu RLC channel configuration has no connection with remote UE, Uu RLC channel for remote UE’s SRB0/1 can be setup in the UE Context Setup procedure of relay UE without SUI.
For C3, as we can see in Figure 1, if Uu RLC channel for SRB0/1 is setup in UE context setup procedure of relay UE (step 9/11), after the security is activated (step 12), relay UE is able to send SUI to gNB (between step 12 and step 14), then after receiving SUI (before step 14), CU can send Uu RLC channel configuration (configured in step 9/11) and bearer mapping information (based on SUI) to relay UE in RRC reconfiguration message (step 14/15). Otherwise, after receiving SUI, CU needs to initiate UE context modification procedure of relay UE to obtain Uu RLC channel configuration from DU. Therefore, it is beneficial for signalling saving and latency reduction to setup Uu RLC channel for SRB0/1 in the UE context setup procedure of relay UE.
To be more specific, as in remote UE initial access procedure, if relay UE is in RRC idle/inactive state, the UE context setup procedure of relay UE may be triggered between step 2 and 3. If Uu RLC Channel is established at this moment,  the following step 5&6 can be skipped to speed up remote UE’s initial access.
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Figure 2. Remote UE initial access procedure (cut out part of the procedure)
Observation 3: To allow Uu RLC channel setup for remote UE’s SRB0/1 in the UE context setup procedure of relay UE is beneficial for signalling saving and latency reduction, thus speed up remote UE’s initial access.
Based on the above analysis, it is suggest to keep the previous agreement that “The UE CONTEXT SETUP REQUEST message of relay UE can be used to request the setup of Uu RLC channel(s) for SRB0/SRB1, respectively.”. Thus, there is no spec change for Uu RLC channel configuration.
Proposal 1: Keep the previous agreement that “The UE CONTEXT SETUP REQUEST message of relay UE can be used to request the setup of Uu RLC channel(s) for SRB0/SRB1, respectively.”.
Regarding to PC5 RLC channel setup in UE context setup procedure of relay UE, it is the same as Uu RLC channel as discussed in observation 2 and 3. PC5 RLC channel configuration has no connection with remote UE, PC5 RLC channel for SRB1 can be setup in the UE Context Setup procedure of relay UE without SUI. To allow PC5 RLC channel setup for remote UE’s SRB1 in the UE context setup procedure of relay UE is beneficial for signalling saving and latency reduction, thus speed up remote UE’s initial access.

Therefore, there is no change for the description of Uu/PC5 RLC channel setup in UE context setup procedure in stage 3 spec (TS 38.473). But there might be minor changes in remote UE’s initial access procedure in TS 38.401, e.g. add that PC5 RLC channel for SRB1 may be setup in UE context setup of relay UE in step 3 and in UE context modification of relay UE in step 5 respectively. The detailed changes can be seen in the companion CR [2].

Proposal 2: It is suggested to add PC5 RLC channel for remote UE’s SRB1 in related steps and to agree the CR [2] for TS 38.401.
2.2 Bearer mapping at gNB-DU during remote UE initial access procedure
During RAN3#116e meeting, one question was raised, i.e. gNB-DU should know the mapping between remote UE SRB0/SRB1 and Uu RLC Channel, however, in current spec, there is no signalling achieving this. Thus it shall be discussed during remote UE initial access procedure, how to configure the SRB0/1 mapping of remote UE at the gNB-DU side (e.g., in section 8.19.1, step 11 and step 14 needs such configuration between relay UE and gNB-DU).
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Figure 3. Remote UE initial access procedure

In the following, we will discuss how the gNB-DU maps the remote UE’s SRB0/1 to Uu RLC channel.

For remote UE’s SRB0 
In step 12, after receiving remote UE’s message from relay UE via Uu RLC channel, DU can identify it is the first SRB0 message of a remote UE based on the remote UE local ID and bearer ID carried in SRAP header. Moreover, DU can identify the bearer mapping between the remote UE’s SRB0 and the Uu RLC channel over which the SRB0 message is received. Then DU allocates a C-RNTI and a gNB-DU UE F1AP ID for the remote UE and sends the INITIAL UL RRC MESSAGE TRANSFER message to CU by encapsulating the RRCSetupRequest message of the remote UE.

Observation 4: DU can identify the bearer mapping between the remote UE’s SRB0 and the Uu RLC channel over which the SRB0 message is received.
In step 14, when receiving DL RRC MESSAGE TRANSFER message encapsulating the RRCSetup message of the remote UE, DU shall map the remote UE’s SRB0 message to Uu RLC channel and send it to relay UE. Here the question is, how does the DU map the remote UE’s SRB0 message to Uu RLC channel? In our view, generally there are two ways:

Option 1: DU maps the remote UE’s DL SRB0 to Uu RLC channel based on the mapping relationship of remote UE’s SRB0 and Uu RLC channel in UL (obtain the mapping relationship as described above in step 12). It depends on gNB-DU implementation.
Option 2: In step 13, CU includes the mapping between remote UE’s SRB0 and Uu RLC channel in DL RRC MESSAGE TRANSFER. Then DU performs DL forwarding based on this mapping. It has impacts on message definition and ASN.1.
Actually, there are similar design as Option 1 for relay UE performing UL/DL data forwarding in RAN2. For example, in DL, for a SRAP data PDU (if the BEARER ID is 0/1/2/3) received from Uu, relay UE decides the egress PC5 RLC channel and differentiates the SRB and DRB based on the bearer mapping configuration on Uu, i.e. sl-RemoteUE-RB-Identity associated with the sl-Egress-RLC-Channel-Uu. 
	RAN2#117 agreements:
In order for L2-relay UE to differentiate between SRAP data PDU for SRB and DRB if the BEARER ID is 0/1/2/3, for a SRAP Data PDU received from PC5 (or Uu) via sl-Egress-RLC-Channel-PC5 (or via sl-Egress-RLC-Channel-Uu), L2-relay UE can know whether it is SRB or DRB based on the associated sl-RemoteUE-RB-Identity.


Since Option 1 is gNB-DU implementation and has no specification impact, it is suggested to adopt option 1.

Proposal 3: It is gNB-DU implementation to map the remote UE’s SRB0 to Uu RLC channel based on the mapping of remote UE’s SRB0 and Uu RLC channel in UL.
For remote UE’s SRB1 
In step 15 (or earlier via step 7/8), relay UE may obtain bearer mapping of remote UE’s SRB1 and Uu RLC channel from CU. Then in step 16, relay UE maps remote UE’s SRB1 to Uu RLC channel based on the bearer mapping and sends to DU. And DU identifies the remote UE and SRB1 based on SRAP header information and encapsulates the SRB1 message in UL RRC MESSAGE TRANSFER to send to CU (step 17). 
In DL, the first SRB1 message to remote UE is SecurityModeCommand (in step 21). While DU can obtain the mapping between the remote UE’s SRB1 and the Uu RLC channel in the UE Context Setup Request of Remote UE (step 20). So, DU can map the SRB1 message to Uu RLC channel based on the obtained bearer mapping relationship.

As we can see, there is no spec impact for remote UE’s SRB1 bearer mapping at DU.

2.3 PC5 RLC channel ID
According to TS 38.473, PC5 RLC channel ID can be allocated in scope of remote UE or relay UE. In order to support the PC5 RLC channel ID allocation in scope of remote UE, the PC5 RLC channel ID and remote UE local ID is jointly used to identify the PC5 RLC channel to be setup/modified/released request and response message. The following is an example of UE Context Modification Request message. 

	>PC5 RLC Channel to be Modified Item IEs
	
	1 .. <maxnoofPC5RLCChannels> 
	

	>>PC5 RLC Channel ID
	M
	
	9.3.1.265

	>>Remote UE Local ID
	O
	
	9.3.1.267


Observation 5: According to TS 38.473, PC5 RLC channel ID can be allocated in scope of remote UE or relay UE. To support PC5 RLC channel ID allocation in scope of remote UE, remote UE local ID is jointly used to identify a PC5 RLC channel.
However, the SL RLC channel ID (equal to the PC5 RLC channel ID) designed in TS 38.331 assumes that the SL RLC channel ID can uniquely identify a PC5 RLC channel within a relay UE. When relay UE receive the SL RLC channel config to add/modify/release list from gNB, it only use the SL RLC channel ID to identify the PC5 RLC channel. 

Observation 6: According to TS 38.331, only PC5 RLC channel ID allocated in scope of relay UE is supported, which is not aligned with F1AP signaling.
Suppose the PC5 RLC channel ID allocated by CU is only unique within the scope of remote UE, it may happen that the relay UE receive two PC5 RLC channels configuration with the same PC5 RLC channel ID but corresponding to two different remote UEs. In this case, when relay UE performs the DL bearer mapping, it may deliver the SRAP PDU to the wrong PC5 RLC channel. It should be noted that in R16, UE can identify the SLRB configuration received from gNB is associated with which peer UE based on the QFI in SDAP configuration since the QFI is indexed across all destination UEs. However, PC5 RLC channel configuration does not include QFI so this approach is not applicable here. 
To eliminate the gap between the RAN2 and RAN3, we may have the following two options to fix this problem:
Option 1: allow the PC5 RLC channel ID allocation within the scope of remote UE. In this option, RAN2 add the remote UE local ID in the SL RLC channel configuration. The remote UE local ID and SL RLC channel ID are jointly used for the SL RLC channel add/modify/release.
Option 2: disable the PC5 RLC channel ID allocation within the scope of remote UE. In this option, RAN3 remove the remote UE local ID IE in the PC5 RLC channel setup/modify/release request/response message. In addition, the description for the PC5 RLC channel ID should be updated.

We think both options are workable. It is suggested RAN3 discussed this issue and decides which option is adopted. If PC5 RLC channel ID allocation in scope of remote UE is allowed, it is suggested RAN3 sends an LS to inform RAN2.
Proposal 4: It is suggested that RAN3 discusses the scope of PC5 RLC channel ID and adopt one of the following options:

- Option 1: allow the PC5 RLC channel ID allocation within the scope of remote UE. RAN3 sends LS to inform RAN2.
- Option 2: disable the PC5 RLC channel ID allocation within the scope of remote UE. RAN3 remove remote UE local ID in PC5 RLC channel configuration and update the definition of PC5 RLC channel ID. 
Conclusion
In this contribution, we discussed the remaining issues for remote UE initial access procedure and the scope of PC5 RLC channel ID. And we have the following observations and proposals:

Observation 1: Since UE context setup request is initiated after the UE completes RRC setup with network, to configure Uu RLC channel in UE context setup procedure of relay UE does not require to configure Uu RLC channel for relay UE in RRCSetup message.
Observation 2: Since CU may identify a relay UE by authorization info and the Uu RLC channel configuration has no connection with remote UE, Uu RLC channel for remote UE’s SRB0/1 can be setup in the UE Context Setup procedure of relay UE without SUI.

Observation 3: To allow Uu RLC channel setup for remote UE’s SRB0/1 in the UE context setup procedure of relay UE is beneficial for signalling saving and latency reduction, thus speed up remote UE’s initial access.
Proposal 1: Keep the previous agreement that “The UE CONTEXT SETUP REQUEST message of relay UE can be used to request the setup of Uu RLC channel(s) for SRB0/SRB1, respectively.”.
Proposal 2: It is suggested to add PC5 RLC channel for remote UE’s SRB1 in related steps and to agree the CR [2] for TS 38.401.
Observation 4: DU can identify the bearer mapping between the remote UE’s SRB0 and the Uu RLC channel over which the SRB0 message is received.
Proposal 3: It is gNB-DU implementation to map the remote UE’s SRB0 to Uu RLC channel based on the mapping of remote UE’s SRB0 and Uu RLC channel in UL.
Observation 5: According to TS 38.473, PC5 RLC channel ID can be allocated in scope of remote UE or relay UE. To support PC5 RLC channel ID allocation in scope of remote UE, remote UE local ID is jointly used to identify a PC5 RLC channel.
Observation 6: According to TS 38.331, only PC5 RLC channel ID allocated in scope of relay UE is supported, which is not aligned with F1AP signaling.
Proposal 4: It is suggested that RAN3 discusses the scope of PC5 RLC channel ID and adopt one of the following options:

- Option 1: allow the PC5 RLC channel ID allocation within the scope of remote UE. RAN3 sends LS to inform RAN2.
- Option 2: disable the PC5 RLC channel ID allocation within the scope of remote UE. RAN3 remove remote UE local ID in PC5 RLC channel configuration and update the definition of PC5 RLC channel ID. 
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Annex
–
RRCSetup (TS 38.331)
The RRCSetup message is used to establish SRB1.

Signalling radio bearer: SRB0

RLC-SAP: TM

Logical channel: CCCH

Direction: Network to UE

RRCSetup message

-- ASN1START

-- TAG-RRCSETUP-START

RRCSetup ::=                        SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        rrcSetup                            RRCSetup-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

RRCSetup-IEs ::=                    SEQUENCE {

    radioBearerConfig                   RadioBearerConfig,

    masterCellGroup                     OCTET STRING (CONTAINING CellGroupConfig),

    lateNonCriticalExtension            OCTET STRING              OPTIONAL,

    nonCriticalExtension                RRCSetup-v1700-IEs        OPTIONAL
}

RRCSetup-v1700-IEs ::=              SEQUENCE {

    sl-ConfigDedicatedNR-r17            SL-ConfigDedicatedNR-r16      OPTIONAL,  -- Cond L2RemoteUE
    sl-L2RemoteUE-Config-r17            SL-L2RemoteUE-Config-r17      OPTIONAL,  -- Cond L2RemoteUE

    nonCriticalExtension                SEQUENCE {}                   OPTIONAL
}

-- TAG-RRCSETUP-STOP

-- ASN1STOP

	RRCSetup-IEs field descriptions

	masterCellGroup
The network configures only the RLC bearer for the SRB1, mac-CellGroupConfig, physicalCellGroupConfig and spCellConfig.

	radioBearerConfig
Only SRB1 can be configured in RRC setup.

	sl-ConfigDedicatedNR

Contains dedicated configurations for NR sidelink communication. The network configures only the PC5 Relay RLC channel and sl-PHY-MAC-RLC-Config used for the SRB1.

	sl-L2RemoteUE-Config

Contains dedicated configurations used for L2 U2N relay related operation. The network configures only the SRAP configuration used for the SRB1.


	Conditional Presence
	Explanation

	L2RemoteUE
	The field is mandatory present for L2 U2N Remote UE; otherwise it is absent.


uu-RelayRLC-ChannelToAddModList-r17       SEQUENCE (SIZE(1..maxUu-RelayRLC-ChannelID-r17)) OF Uu-RelayRLC-ChannelConfig-r17                OPTIONAL,   -- Need N

–
Uu-RelayRLC-ChannelConfig
The IE Uu-RelayRLC-ChannelConfig is used to configure an RLC entity, a corresponding logical channel in MAC for Uu Relay RLC channel between L2 U2N Relay UE and network.

Uu-RelayRLC-ChannelConfig information element

-- ASN1START

-- TAG-UURELAYRLCCHANNELCONFIG-START

Uu-RelayRLC-ChannelConfig-r17::= SEQUENCE {

    uu-LogicalChannelIdentity-r17     LogicalChannelIdentity                    OPTIONAL,   -- Cond RelayLCH-SetupOnly

    uu-RelayRLC-ChannelID-r17         Uu-RelayRLC-ChannelID-r17,

    reestablishRLC-r17                ENUMERATED {true}                         OPTIONAL,   -- Need N

    rlc-Config-r17                    RLC-Config                                OPTIONAL,   -- Cond RelayLCH-Setup

    mac-LogicalChannelConfig-r17      LogicalChannelConfig                      OPTIONAL,   -- Cond RelayLCH-Setup

    ...

}

-- TAG-UURELAYRLCCHANNELCONFIG-STOP

-- ASN1STOP

SL-PHY-MAC-RLC-Config-v1700 ::=      SEQUENCE {

    sl-DRX-Config-r17                    SetupRelease { SL-DRX-Config-r17 }                                     OPTIONAL,    -- Need M

    sl-RLC-ChannelToReleaseList-r17      SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-ChannelID-r17            OPTIONAL,    -- Cond L2U2N

    sl-RLC-ChannelToAddModList-r17       SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-ChannelConfig-r17        OPTIONAL,    -- Cond L2U2N

    ...

}

–
SL-RLC-ChannelConfig
The IE SL-RLC-ChannelConfig specifies the configuration information for PC5 Relay RLC channel between L2 U2N Relay UE and L2 U2N Remote UE.

SL-RLC-ChannelConfig information element

-- ASN1START

-- TAG-SL-RLC-RLC-CHANNEL-CONFIG-START

SL-RLC-ChannelConfig-r17 ::=                  SEQUENCE {

    sl-RLC-ChannelID-r17                          SL-RLC-ChannelID-r17,

    sl-RLC-Config-r17                             SL-RLC-Config-r16                                 OPTIONAL,   -- Need M
    sl-MAC-LogicalChannelConfig-r17               SL-LogicalChannelConfig-r16                       OPTIONAL,   -- Need M
    sl-PacketDelayBudget-r17                      INTEGER (0..1023)                                 OPTIONAL,   -- Need M
    ...}

-- TAG-SL-RLC-CHANNEL-CONFIG-STOP

-- ASN1STOP

	SL-RLC-ChannelConfig field descriptions

	sl-MAC-LogicalChannelConfig

The field is used to configure MAC SL logical channel parameters.

	sl-RLC-ChannelID

Indicates the PC5 Relay RLC channel in the link between L2 U2N Relay UE and L2 U2N Remote UE.

	sl-RLC-Config
Determines the RLC mode (UM, AM) and provides corresponding parameters.

	sl-PacketDelayBudget

Indicates the Packet Delay Budget for a PC5 Relay RLC channel. Upper bound value for the delay that a packet may experience expressed in unit of 0.5ms.
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