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1
Introduction
In this contribution, we discuss the potential RRC signaling and ASN.1 structure for the CU to configure IAB MT part.
2
Discussion
As we have agreed in the SI phase, an IAB node comprises of a DU part and a MT part. The MT part is functionally similar to a UE, but it needs to provide backhaul services for the DU part. The protocol stack of the MT part can be illustrated in figure 1 below.
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Fig.1 Illustration of IAB MT’s protocol stack
In order to configure the protocols of the MT part, RRC signaling should be used to send configurations from the CU-CP to the MT. As for the configuration of RLC channels for both RRC signaling and MT’s own data, it is straightforward to reuse the RRCReconfiguration message. For RLC channels providing backhaul services and the BAP layer, the simplest way could be to reuse and possibly enhance RRCReconfiguration message to configure these, as well.
Proposal 1: The configuration of Backhaul RLC channels is configured by RRC signaling, by reusing RRCReconfiguration message.

Proposal 2: The parameters (if any) for BAP layer of the MT part are configured by RRC.
In the existing RRC signaling structure for a UE, the configuration is split between the per-UE configuration and per-CG configuration. The per-UE part is mostly used to configure the radio bearers and measurement configurations, whereas the per-CG part is used to configure RLC/MAC/PHY parameters in each cell group (MCG or SCG).
	RRCReconfiguration-IEs  ::=           SEQUENCE {

    radioBearerConfig            RadioBearerConfig                                                           OPTIONAL, -- Need M

    secondaryCellGroup         OCTET STRING (CONTAINING CellGroupConfig)    OPTIONAL, -- Need M

    measConfig                       MeasConfig                                                                      OPTIONAL, -- Need M

    lateNonCriticalExtension  OCTET STRING                                                             OPTIONAL,

    nonCriticalExtension         RRCReconfiguration-v1530-IEs                                     OPTIONAL

}


As for BAP layer, it is assumed to include functionalities such as routing, bearer mapping, etc. 
· For routing, a routing table may be configured to the IAB node to determine the next hop for a specific packet. For DL, the routing operation is performed at the DU and thus this table may be configured to the DU via F1AP messages. For UL, the operation is assumed to be performed at MT if multi-connectivity is considered, so the routing table or routing related information may also need to be configured to the MT via RRC messages.  For UL packet routing, the forwarding table should be used to select the path, i.e. one of the cell groups configured to the MT, so it should be configured per IAB node but not per cell group.
· For bearer mapping, different UE’s logical channels may be mapped to different backhaul RLC channels or RLC bearers. If the MT is configured with multiple cell groups, then for different cell groups, the mapping can be different. Therefore, the bearer mapping configuration can be per-MT configured, with the feasibility to identify the different RLC channel in different cell groups.

Proposal 3: Bearer mapping configurations is configured per MT.

Observation 1: For UL packet routing when multi-connectivity is configured, routing related information may be configured to the MT via RRC.

Proposal 4: Routing related configuration is configured per IAB node (rather than per cell group), if RRC is used to configure UL routing.

It has been agreed that LCID should be extended for IAB, which basically means that the IAB MT part needs to support the existing RLC channels as well as some additional backhaul RLC channels. From a signaling point of view, it is simple and straightforward to just extend the existing RLC bearer configuration.
Proposal 5: Backhaul RLC channels are configured within cell group configuration by extending the existing RLC bearer configuration.
To configure backhaul RLC bearers, it is also straightforward to reuse the existing IE RLC-BearerConfig, but some changes may be needed.
	RLC-BearerConfig  ::=                         SEQUENCE {

    logicalChannelIdentity                      LogicalChannelIdentity,

    servedRadioBearer                           CHOICE {

        srb-Identity                                SRB-Identity,

        drb-Identity                                DRB-Identity

    }                                                                                                           OPTIONAL, --;; Cond LCH-SetupOnly
    reestablishRLC                              ENUMERATED {true}                                               OPTIONAL, --;; Need N

    rlc-Config                                  RLC-Config                                                      OPTIONAL, --;; Cond LCH-Setup

    mac-LogicalChannelConfig                    LogicalChannelConfig                                            OPTIONAL, --;; Cond LCH-Setup

    ...

}




First, as agreed, LogicalChannelIdentity should be extended. Secondly, servedRadioBearer is not needed for backhaul RLC channels as they support the SRBs/DRBs of the MT, so the present approach of defining the servedRadioBearer for the RLC bearer may need to be revised accordingly.
Proposal 6: RLC-BearerConfig IE can be reused for backhaul RLC channels, with potential changes to its fields.
In addition, the RLC should deliver RLC SDU either to the PDCP layer or BAP layer, at IAB node MT for DL, based on its carried traffic.  MT’s RRC message or MT’s OAM traffic should be delivered to the PDCP layer. As to the traffic not terminated at this IAB node (e.g. UE’s DRB) or traffic terminated at this IAB node’s DU part (e.g. F1AP signaling), it should be delivered to the BAP layer. Therefore, whether one RLC entity is associated with PDCP layer or BAP layer should be configured by donor upon setup the RLC channel.
Proposal 7: RLC-BearerConfig for backhaul RLC channel should indicate whether the RLC entity is associated with PDCP layer or BAP layer.
3
Conclusions
In this contribution we discussed the RRC signalling structure for the IAB MT part, and the following observation and proposals are made:
Observation 1: For UL packet routing when multi-connectivity is configured, routing related information may be configured to the MT via RRC.

Proposal 1: The configuration of Backhaul RLC channels is configured by RRC signaling, by reusing RRCReconfiguration message.

Proposal 2: The parameters (if any) for BAP layer of the MT part are configured by RRC.
Proposal 3: Bearer mapping configurations is configured per MT.

Proposal 4: Routing related configuration is configured per IAB node (rather than per cell group), if RRC is used to configure UL routing.

Proposal 5: Backhaul RLC channels are configured within cell group configuration by extending the existing RLC bearer configuration.
Proposal 6: RLC-BearerConfig IE can be reused for backhaul RLC channels, with potential changes to its fields.
Proposal 7: RLC-BearerConfig for backhaul RLC channel should indicate whether the RLC entity is associated with PDCP layer or BAP layer.
3
Examples of RRC signalling changes
-- ASN1START

-- TAG-CELL-GROUP-CONFIG-START

-- Configuration of one Cell-Group:

CellGroupConfig ::=                         SEQUENCE {

    cellGroupId                                 CellGroupId,

    rlc-BearerToAddModList                      SEQUENCE (SIZE(1..maxLC-ID)) OF RLC-BearerConfig                OPTIONAL,   -- Need N

    rlc-BearerToReleaseList                     SEQUENCE (SIZE(1..maxLC-ID)) OF LogicalChannelIdentity          OPTIONAL,   -- Need N

    mac-CellGroupConfig                         MAC-CellGroupConfig                                             OPTIONAL,   -- Need M

    physicalCellGroupConfig                     PhysicalCellGroupConfig                                         OPTIONAL,   -- Need M

    spCellConfig                                SpCellConfig                                                    OPTIONAL,   -- Need M

    sCellToAddModList                           SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig               OPTIONAL,   -- Need N

    sCellToReleaseList                          SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex                OPTIONAL,   -- Need N

    ...,

    [[

    reportUplinkTxDirectCurrent-v1530           ENUMERATED {true}                                               OPTIONAL    -- Cond BWP-Reconfig

    ]],

    [[

    rlc-BearerToAddModList-v16x0                SEQUENCE (SIZE(1..TBD)) OF RLC-BearerConfig                OPTIONAL,   -- Need N

rlc-BearerToReleaseList-v16x0               SEQUENCE (SIZE(1..TBD)) OF LogicalChannelIdentity-r16      OPTIONAL,   -- Need N
relayConfig-r16







SetupRelease { RelayConfig-r16 }               




OPTIONAL,   -- Need M
    ]]
}

-- TAG-CELL-GROUP-CONFIG-STOP

-- ASN1STOP

–
RLC-BearerConfig
The IE RLC-BearerConfig is used to configure an RLC entity, a corresponding logical channel in MAC and the linking to a PDCP entity (served radio bearer).

RLC-BearerConfig information element

-- ASN1START

-- TAG-RLC-BEARERCONFIG-START

RLC-BearerConfig ::=                        SEQUENCE {

    logicalChannelIdentity                      LogicalChannelIdentity,

    servedRadioBearer                           CHOICE {

        srb-Identity                                SRB-Identity,

        drb-Identity                                DRB-Identity

    }                                                                                                           OPTIONAL,   -- Cond LCH-SetupOnly

    reestablishRLC                              ENUMERATED {true}                                               OPTIONAL,   -- Need N

    rlc-Config                                  RLC-Config                                                      OPTIONAL,   -- Cond LCH-Setup

    mac-LogicalChannelConfig                    LogicalChannelConfig                                            OPTIONAL,   -- Cond LCH-Setup

    ...,
    [[

logicalChannelIdentity-v16x0                LogicalChannelIdentity-v16x0                       




OPTIONAL,   -- Cond Relay
served-RLC-BearerList-r16




RLC-BearerList-r16                       







OPTIONAL,   -- Cond Relay
    ]]
}

-- TAG-RLC-BEARERCONFIG-STOP

-- ASN1STOP

	RLC-BearerConfig field descriptions

	logicalChannelIdentity
ID used commonly for the MAC logical channel and for the RLC bearer.

	reestablishRLC
Indicates that RLC should be re-established. Network sets this to TRUE whenever the security key used for the radio bearer associated with this RLC entity changes. For SRB2 and DRBs, it is also set to TRUE during the resumption of the RRC connection or the first reconfiguration after reestablishment.

	rlc-Config
Determines the RLC mode (UM, AM) and provides corresponding parameters. RLC mode reconfiguration can only be performed by DRB release/addition or full configuration

	servedRadioBearer
Associates the RLC Bearer with an SRB or a DRB. The UE shall deliver DL RLC SDUs received via the RLC entity of this RLC bearer to the PDCP entity of the servedRadioBearer. Furthermore, the UE shall advertise and deliver uplink PDCP PDUs of the uplink PDCP entity of the servedRadioBearer to the uplink RLC entity of this RLC bearer unless the uplink scheduling restrictions ('moreThanOneRLC' in PDCP-Config and the restrictions in LogicalChannelConfig) forbid it to do so.


	Conditional Presence
	Explanation

	LCH-Setup
	This field is mandatory present, Need M, upon creation of a new logical channel. It is optionally present otherwise.

	LCH-SetupOnly
	This field is mandatory present, Need M, upon creation of a new logical channel if the logical channel is not for relay purpose. It is absent otherwise.


