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1	Introduction
In RAN2#103bis, a TP describing the BH RLC channel establishment procedure [1] was agreed for inclusion into the IAB BL CR to TS 38.401. However, the RAN2 aspects of the BH RLC channel establishment, such as how the child IAB node side of the BH RLC channels are managed/configured, have not been discussed yet. 
The aim of this contribution is to study this issue and provide more details on how to manage the BH RLC channels for IAB networks. 
[bookmark: _Hlk535756277]2 	Discussion
[bookmark: _Hlk509522710][bookmark: _Hlk509849609][bookmark: _Toc509849962][bookmark: _Toc509850200][bookmark: _Toc509851058][bookmark: _Toc509851109][bookmark: _Toc510096636][bookmark: _Toc510098576][bookmark: _Toc510109182][bookmark: _Toc510110095][bookmark: _Toc510186099][bookmark: _Toc510186207][bookmark: _Toc510599683][bookmark: _Toc510603620][bookmark: _Toc510618815][bookmark: _Toc510713114][bookmark: _Toc512802106][bookmark: _Toc512840310][bookmark: _Toc512845972][bookmark: _Hlk509846182]The BH RLC channels are used for backhauling between the IAB-node and IAB-donor-DU, or between two IAB-nodes. On a high level, these BH RLC channels are similar to RLC bearers that are used at the cell group level, configured between an NR UE and a gNB-DU (or gNB) to support SRBs or DRBs between a UE and a gNB-CU (or gNB). Since one of the objectives of the IAB WI is to reuse Rel-15 functionalities/specifications as much as possible, it would be preferable to reuse the RLC bearer/RadioBearerConfig structures in the RRC signaling messages to (re)configure the BH RLC channels. 
[bookmark: _Toc7333781][bookmark: _Toc7734616]It would be beneficial to reuse the RLC bearer/RadioBearerConfig structures in the RRC signaling to (re)configure the BH RLC channels for IAB networks.
However, straightforward adoption of the existing messages/IEs is not possible due to some inherent differences between RLC bearers and BH RLC channels, such as:
· An RLC bearer has a radio bearer (i.e. an entry in radioBearerConfig, which includes the PDCP/SDAP configuration) associated with it, while BH RLC bearers do not have an associated PDCP/SDAP entity.

· In the CU-DU split architecture, an RLC bearer is associated with a DRB, and the DRB is identified via GTP-U TEID over the F1-U, which is terminated at the DU. The DU performs the mapping of incoming DL UP packets to the proper RLC bearer associated with each DRB, based on this TEID. However, since there is no DRB associated with a BH RLC bearer, no tunnel association at the F1-U level is required for the BH RLC bearers, and mapping at an IAB node is performed via information in the IP header (at donor DU for DL packets or access IAB node for UL packets) and adaptation header information (for both UL/DL packets at the intermediate IAB node in a multi-hop setting).

[bookmark: _Toc7333782][bookmark: _Hlk6998333][bookmark: _Toc7734617]A direct adoption of the existing DRB setup/modification RRC signaling for BH RLC channel management is not possible due to some inherent differences between RLC bearers and BH RLC bearers. 
There are several possible ways to reuse the existing DRB setup/modify RRC signaling for managing the BH RLC channels. 
Option 1: Reserve “Dummy” DRB ID(s) for BH RLC bearers. 
This is illustrated in the example ASN.1 structure below:
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-Ext          LogicalChannelIdentity-Ext  OPTIONAL -Cond BH-RLC

}

LogicalChannelIdentity-Ext := INTEGER (0..maxLCIDExt-1)

The logicalChannelIdentity-Ext field will be used in conjunction with the logicalChannelIdentity field to determine the full logical channel ID for a backhaul RLC bearer (or another alternative is for the logicalChannelIdentity to be set to a specified value for indicating BH RLC channels, the logicalChannelIdentity-Ext is the actual LCID for the BH RLC channels). A DRB-Identity (or identities) can be reserved and used only for BH RLC bearers (e.g. DRB-Identity=20).
Option 2: introduce a new BH RLC bearer ID. 
This is illustrated in the example ASN.1 structure below:

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
    ...
	servedBH-RLCBearer						BH-RLC-Identity		OPTIONAL –Cond BH-RLC-SetupOnly
	logicalChannelIdentity-Ext          LogicalChannelIdentity-Ext  OPTIONAL -Cond BH-RLC

}

LogicalChannelIdentity-Ext := INTEGER (0..maxLCIDExt-1)

Option 3:  extend the DRB-ID value range and values above 31 are used for BH RLC bearers (as 0-31 are currently used for SRBs/DRBs). This is illustrated in the example ASN.1 structure below:
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
    ...
	drb-Identity-Ext			        DRB-Identity-Ext  OPTIONAL, -Cond BH-RLC
	logicalChannelIdentity-Ext          LogicalChannelIdentity-Ext  OPTIONAL -Cond BH-RLC

}

DRB-Identity-Ext			:= INTEGER (0..maxDRBExt-1)
LogicalChannelIdentity-Ext 	:= INTEGER (0..maxLCIDExt-1)


Option 4:  use only LCIDs for BH RLC bearers (i.e. no servedRadioBearer needs to be configured for BH RLC bearers). 
The ASN.1 structure will be similar to option 1, except that the need code for the servedRadioBearer needs to be modified to indicate that it is not included/needed for BH RLC channels. 
Comparing the options above, option 4 requires the least standardization effort as the only thing that needs changing the need code for the servedRadioBearer.
[bookmark: _Toc7286899][bookmark: _Toc7734626]The RLC-BearerConfig IE to be used to configure BH RLC channels.
[bookmark: _Toc7734627]The need code for the servedRadioBearer IE to be changed to indicate that it should not be included in RLC-BearerConfig when configuring BH RLC channels.

3	Conclusion
In the previous sections we made the following observations: 
Observation 1	It would be beneficial to reuse the RLC bearer/RadioBearerConfig structures in the RRC signaling to (re)configure the BH RLC channels for IAB networks.
Observation 2	A direct adoption of the existing DRB setup/modification RRC signaling for BH RLC channel management is not possible due to some inherent differences between RLC bearers and BH RLC bearers.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The RLC-BearerConfig IE to be used to configure BH RLC channels.
Proposal 2	The need code for the servedRadioBearer IE to be changed to indicate that it should not be included in RLC-BearerConfig when configuring BH RLC channels.
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