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1	Introduction
The IAB Study Item concluded in 3GPP RAN#82 meeting held in November 2018. Several recommendations/agreements were made to narrow down the scope of the IAB Rel-16 Work item. Some of these recommendations are given below:
I. Only architecture option 1a with CU-DU split be considered for Rel-16.
II. IAB system supporting both 1:1 and N:1 bearer mapping be considered for Rel-16.
III. Only hop-by-hop ARQ be considered for Rel-16.
IV. IP termination at the access IAB-node be considered for Rel-16.
One of the features described in the WID for IAB network is the mapping of UE bearers to BH RLC channels and setup procedure for BH RLC channels. The IAB Study Item also studied the BH RLC channel setup for architecture option 1a and provided some guidelines in TR 38.874. 
While in [1] we discussed how the UE bearers can be mapped to BH RLC channels, this contribution focuses on BH RLC channel setup/modification procedure for IAB network following existing CU/DU split principles. 
This paper is revised based on the discussion on the last RAN2 meeting. The revision provides more details on how the child IAB part of the backhaul channels are managed, which are relevant for RAN2 (section 3). The RAN3 aspects of this are discussed in [2].
[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]When a UE accesses the network via an IAB node and sets up an RRC connection, the Donor-CU-CP will need to establish one or more DRBs for the PDU session requested by the UE in the RRCSetupRequest message. Depending on the IAB network setting/situation and QoS profile imposed by the CN, there are three possible scenarios:
1. The Donor-CU-CP sets up and configures a new BH RLC channel on each intermediate link along the UE data forwarding path. 
2. The Donor-CU-CP sets up and configures a new BH RLC channel on some links but uses the already established BH RLC channels on other links along the UE data forwarding path.
3. The Donor-CU-CP uses already established BH RLC channels on all the links along the UE data forwarding path.

The first scenario applies to situations where 1:1 bearer mapping between UE bearers and BH RLC channels is required or N:1 mapping is employed but no prior established BH RLC channel exists.  The other two scenarios apply to N:1 bearer mapping between UE bearers and BH RLC channels.  For the first scenario, the Donor-CU-CP will, for each BH link, initiate the BH RLC channel setup procedure by using the RRC signaling to configure the child node and F1 signaling to configure the parent node. This is in line with existing CU/DU principles.  During this process, a new entry for forwarding the traffic received on the configured ingress BH channel to configured egress BH channel will be added in the Adaptation layer lookup/mapping table of all the intermediate IAB nodes, as shown in the top example of Figure 1.
For the second scenario, the BH RLC channel will only be established for new BH links along the UE data forwarding path, as shown in the middle example of Figure 1 (BH link between IAB2 and IAB3).  The mapping in these nodes also will need to be updated, it is FFS if it is also needed to update the mapping in other nodes (e.g. Donor DU) not directly affected by the BH link setup in this scenario.  
For the third scenario (bottom example in Figure 1), no new BH links need to be added. It is FFS if the Donor CU in this case still would update the mapping. Generally, it is assumed that the BH RLC channel mapping in the Adaptation layer of the intermediate IAB nodes will be updated only when a new BH RLC channel is either established or terminated.
[bookmark: _Toc4671003]Depending on the current configuration of the BH channels and UE QoS profile imposed by the CN, the Donor-CU-CP will either set up new BH channels (on all or some of the intermediate links) or uses already configured BH channels along the data forwarding path for a UE.
[bookmark: _Toc4671004]The BH RLC channel mapping in the Adaptation layer of the intermediate IAB nodes will be updated when a BH RLC channel is either established or terminated. 
[bookmark: _Toc4671005]The existing CU/DU principles can be followed in that F1-AP signaling is used to setup the parent DU part of the BH channel and RRC signaling (which can be piggybacked in F1-AP signaling) is used to setup the child MT part of the BH channel. 
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Figure 1: Different scenarios for backhaul RLC channel configuration for IAB network
  
3	RAN2 impacts of BH RLC channel management
As discussed in the previous section RRC signalling will be used to setup the child IAB part of the BH RLC channel. To support this, it would be possible to reuse the RLC bearer config information currently used to setup DRBs (see below) since the RLC bearer is very similar to a BH RLC channel. 
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
    ...
}

-- TAG-RLC-BEARERCONFIG-STOP
-- ASN1STOP

Some changes that may be needed include, introducing support for extended Logical Channel IDs. In addition to this is should be considered if there is a need to allocate a separate BH RLC channel identity is needed or if it is sufficient to use only the logical channel ID.

[bookmark: _Toc4671006]In the RRC signaling to setup the RLC BH channels it would be possible to reuse the RLC-bearer configuration IE used to setup DRBs/SRBs. 
[bookmark: _Toc4671007]Some modifications to the RLC-bearer configuration IE are most likely needed related to Logical Channel ID extension and whether there is a need to specify a separate BH RLC channel identity IE. 
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	Depending on the current configuration of the BH channels and UE QoS profile imposed by the CN, the Donor-CU-CP will either set up new BH channels (on all or some of the intermediate links) or uses already configured BH channels along the data forwarding path for a UE.
Observation 2	The BH RLC channel mapping in the Adaptation layer of the intermediate IAB nodes will be updated when a BH RLC channel is either established or terminated.
Observation 3	The existing CU/DU principles can be followed in that F1-AP signaling is used to setup the parent DU part of the BH channel and RRC signaling (which can be piggybacked in F1-AP signaling) is used to setup the child MT part of the BH channel.
Observation 4	In the RRC signaling to setup the RLC BH channels it would be possible to reuse the RLC-bearer configuration IE used to setup DRBs/SRBs.
Observation 5	Some modifications to this IE are most likely needed related to Logical Channel ID extension and whether there is a need to specify a separate BH RLC channel identity IE.

Based on the discussion in the previous sections we propose the following:
Proposal	Agree to the backhaul RLC channel establishment procedure described in the Annex.

Annex: 	Backhaul RLC channel establishment procedure
The backhaul bearer corresponds to the RLC channel used for backhauling (between IAB-node and Donor-DU, or between different IAB-nodes). Backhaul RLC channels are set up and configured on the intermediate IAB-nodes along the UE’s data forwarding path by the Donor-CU at any time or when the UE’s DRB and PDU session is configured. Backhaul RLC channels can be modified when the data forwarding path change due to topology adaptation or UE handover. Moreover, the backhaul RLC channel can be modified/released on intermediate IAB-nodes when the UE bearer or the path changes.
The Donor-CU will initiate the backhaul RLC channel setup/modification procedure triggered by UE-bearer setup or the topology adaptation. Figure x shows how backhaul RLC channels are set up or modified:
1.	The donor CU determines the backhaul RLC channels that need to be established or modified on the intermediate IAB-node to support new QoS flows along the data path.
2.	The donor CU configures the UE context modification (if needed) at the Donor DU using F1 procedures and configures corresponding RLC channels at the IAB-node 2 using RRC procedures.
3.	The donor CU configures the UE context modification (if needed) at the IAB-node 2 using F1 procedures and configures corresponding RLC channels at IAB-node 1 using RRC procedures.
The Donor-CU will use existing CU/DU split principle and use F1-AP signaling to configure the parent DU part of the RLC channel and use RRC signaling (which could be piggybacked in F1-AP) to configure the child IAB node part of the RLC channel. 
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Figure x: Signaling flow for establishing backhaul bearer
6	References
[1] R2-1901323; “QoS Mapping to Backhaul Bearers in IAB Networks”, Ericsson, RAN2#105, Athens, Greece, February 2019.
[2] R3-191362; “F1AP Stage-3 Aspects of IAB BH RLC Channel Management”, Ericsson, RAN3#103, Xi’an, P.R. China, April 2019.
	4/4	
image1.png
BH RLC Channel 1 <---> BH RLC Channel 1

UE1 DRB1 <--> BH RLC Channel 1

1AB 2 IAB 1 BHRLC | Donor DU cu
BHRLC CH:1 CH:A F1-C
I | e )
« >
RRC
RRC
UET | ye1or .
Scenario 1
UE1 DRB1 <> BH RLC Channel 1
BH RLC Channel 1 <> BH RLC Channel 1 BH RLC Channel 1 <> BH RLC Channel 1 UE2 DRB1 <2 BH RLG Chamnel 1
IAB 3 IAB 2 8 IAB 1 BHRLC Donor DU F1-C cu
BHRLC CH:1 BHRLC CH:1 CH:1 —
I F1C
l l RRC
UE2 DRB UE1 | cs ore X
Scenario 2
UE1 DRB1 <> BH RLC Channel 1
UE2 DRB1 <> BH RLC Channel 1
BH RLC Channel 1 <> BH RLC Channel 1 BH RLC Channel 1 <> BH RLC Channel 1 UE3 DRB1 <> BH RLC Channel 1
BHRLC
UE3 DRB IAB 3 BHRLC CHA IAB 2 BHRLC CHA IAB 1 A Donor DU Fic cu
UE3 r— — | =
UE2 DRB UE1 | cs ore X
Scenario 3




image2.png
IAB Node 1

IAB Node 2

Donor gNB

gNB-DU

gNB-CU

3. RRC Reconfiguration

2|F1 UE context modification
(opignal: mapping rules updatg}

optional)

& A Reconuation

e e

0. Determine BH bearer
configuration needed

1. Determine mapping rules
update needed

4. Determine mapping rules
update needed





