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1
Introduction
This contribution analyses the IAB integration, and the impact to RAN3. 
2
Discussion

2.1
SI material
For Architecturre Option 1a, the IAB-node integration has the following phases: 

1.
The IAB-node authenticates with the operator’s network and establishes IP connectivity to reach OAM functionality for OAM configuration. 

-
This phase includes discovery and selection of a serving node, which can be an IAB-donor or another IAB-node. The IAB-node may retrieve this information, e.g. from OAM or via RAN signaling such as OSI or RRC.

-
This phase further includes setting up connectivity to other RAN nodes and CN. 

-
This phase involves the MT function on the IAB-node.

2.
The IAB-node’s DU, gNB, or UPF are set up together with all interfaces to other RAN-nodes and CN. This phase must be performed before the IAB node can start serving UEs or before further IAB-nodes can connect. 

-
For architectures 1a and 1b, this phase involves setup of the IAB-node’s DU and the F1-establishment to the IAB-donor’s CU-CP and CU-UP.

-
This phase includes the IAB-node’s integration into topology and route management.

3.
The IAB-node provides service to UEs or to other integrated IAB-nodes. 

-  UEs will not be able to distinguish access to the IAB-node from access to gNBs.
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Figure 9.3-1. IAB node’s Integration Procedure 
2.2
How to know whether a cell supports IAB

In Rel-10 Relay, the RN cell first attach to the network as a normal UE, then retrieve initial configuration parameters, including the list of Donor cells. The RN node only connects to those Donor Cells that were configured in the RN node.  
· IAB operates in SA-mode

It is likely that not all NR cells support IAB, so an IAB node only connects to the NR cell supporting IAB. There are several possible options for how the IAB node know the applicable NR cells:

· Option SA-1: the IAB node is preconfigured with the list of applicable NR cells. 

Similar to LTE Relay, during the initial power up, the IAB node may connect to any gNB cells and setup a PDU session for OAM. The IAB node is then configured with the information for the list of applicable cells, e.g. cells of Donor or IAB . The list of applicable NR cells also need to be updated after the IAB starts the normal operation. For example, during the topology adaptation, the IAB node may connect to an IAB node that was its child node, or a Donor cell that was deployed later. To minimize the interruption during the topology adaptation, the list of applicable NR cells shall be updated to include all possible neighboring Donor cells and IAB cells. The information include PCI, CGI, etc.
· Option SA-2: the applicable NR cell broadcast an indication over the air interface

In this option, an Donor/IAB cell broadcast an indication (e.g. 1-bit flag) over the air interface, the IAB node can recognize whether the NR cell supports IAB, thus avoid the configuring the information of list of Donor/IAB cells in the IAB node. 
· IAB operates in NSA-mode

When the IAB operates in NSA mode, the IAB-MT first connects to the eNB. It is very likely that the operator may only upgrade some eNBs to support IAB. The IAB node only connects to applicable LTE cells supporting IAB. In order for IAB node to know the applicable LTE cells, similar options as SA-mode could be studied for NSA-mode. To minimize the impact to LTE system (and air interface), using OAM may be better.
Proposal 1: RAN3 study how the IAB-MT knows an applicable NR/LTE cell supporting IAB, e.g. whether the IAB node is configured with the information of the applicable cells, or the applicable cells broadcast an indication indicating the support of IAB.  Using OAM is slightly preferred. 
2.3
How can the Donor know the IAB capability of neighboring gNB
When the IAB operates in SA-mode, the IAB node may be handover to another Donor, e.g. due to inter-CU topology adaptation. It is likely that not all gNBs are Donor, i.e. support IAB. To minimize the interruption to the connected access UEs, it is better that the source Donor only select the gNB that support IAB. There are several options

· Option 1: the Donor is configured with the applicable neighbour Donors. 
This option is less flexible, and requires OAM effort. 

· Option 2: the IAB support capability is exchanged via Xn procedure, e.g. Xn Setup procedure. 
This does not align with the traditional Xn (or X2) that cability information is usually not exchanged via X2/Xn procedure. 

· Option 3: the gNB’s cells broadcast an indication over the air interface. The source Donor use ANR procedure to know the neighbour gNB supports IAB or not. 
· Option 4: the source Donor knows whether a neighbour gNB supporting IAB, based on result of the Xn Handover Preparation procedure. 
In this option, the source Donor includes the IAB node indication IE in the Xn HANDOVER REQUEST message. If the target gNB does not support IAB, the target gNB rejects the Xn Handover Preparation procedure. Once the source Donor know the neighboring gNB does not support IAB, it will not consider the neighboring gNB for the IAB. Even this may cause addition delay to first handover preparation for the IAB node, i.e. before the source Donor not know the neighboring gNB’s capability on IAB, this small delay will not cause issues to further IAB node’s topology adaptation. 
In case NR-DC is supported for IAB, the IAB node indication IE also needs to be added to the Xn S-NODE ADDITION REQUEST message. 
Considering last RAN3 meeting agreed the X2 BL CR to add the IAB node indication IE, we considering Option 4 is valid. 
Proposal 2: RAN3 adopt Option 4, i.e. adding IAB node indication IE in the Xn HANDOVER REQUEST message. 

A Draft Xn CR is attached. 

2.4
OAM
The OAM is performed during two stages, i.e. initial OAM to know the applicable Donor cells, and the normal OAM after the IAB is operational. 
· Initial OAM

For the Initial OAM, the IAB node may connect to any gNBs. So the OAM can only be performed via normal PDU session, which is similar to the initial OAM in LTE Relay. Using normal PDU session for OAM also works for NSA, when the IAB node connects to eNB for OAM. 
· Normal OAM after the IAB is operational

The IAB node is operational after connects to a cell of the Donor or parent IAB node and setup F1 interface. During normal operation, the OAM traffic may be caused by alarms, traffic counter, commands, configuration data, software downloads (e.g. for equipment software upgrades), etc. The OAM traffic requires different QoS treatment. For example, Alarms in the IAB generate bursts of high-priority traffic, to be transported in real time. Traffic counters generate bursts of traffic, but their transport need not be real-time. Configuration messages from OAM to the IAB will also generate small bursts of traffic, possibly with lower priority than alarms but still delay-sensitive: when a configuration is committed on the OAM, the time interval between the commitment and the effect on the equipment shall be small. There are two options to transfer the OAM traffic:
· Option A: via normal PDU session

Option A is same as the Initial OAM. The QoS required for OAM traffic is treated as normal UE’s PDU session. During the PDU session establishment procedure, the 5GC provides the QoS information to the Donor.  
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Figure 1: OAM via normal PDU session
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Figure 2: protocol stack for OAM traffic
· Option B: via the IP address related to the Donor-DU

In this option, the OAM traffic is treated the same as the F1-C/U traffic. There is no PDU session required for the IAB-MT. It is unclear on how the Donor-CU know the QoS required for the OAM trffic. One option is to configure the QoS in the Donor-CU. Also, since the IAB uses the IP address related to the Donor-DU (either assigned by Donor-DU, or use the IPv6 prefix of the Donor-DU), the OAM session need to be reestablished whenever the IAB node connects to a different Donor-DU during topology adaptation. It may have to require the IAB node “re-register” with the OAM server when it changes the IP address. This is different to normal DU OAM. This may need to be consulted with SA5. 
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Figure 3: OAM via Donor-DU
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Figure 4: protocol stack for OAM traffic
Proposal 3: RAN3 study both options for IAB OAM, and consult SA5. 

2.5
Phase 2-1: Routing Update
For the selected CP alternative, Phase 2-1 includes the IP address assignment for the IAB-MT. The IP address assignment will be addressed in a separate contribution. 

Once the IAB’s IP address is assigned, the Donor-CU needs to configure the adaptation layer in Donor-DU and intermediate IAB nodes on how to route the DL C/U-packets with destination address set to the IAB’s IP address. Also need to configure the UL direction. The specific parameters to be configured may need to be decided by RAN2, e.g. the information to be included in the adaptation header. 
Proposal 4: For Phase 2-1 Routing Update, RAN3 may need to wait for RAN2 to determine the speficic parameters to be configured in the Donor-DU and intermediate IAB nodes. 
2.6
Phase 2-2: IAB node DU part setup
In this phase, the IAB-DU initiates SCTP setup, and F1AP setup. There is no change to the SCTP establishment procedure. The F1 Setup procedure may depend on the chosen protocol stack, e.g. whether the F1AP message need to be encapsulated in another F1AP between the Donor-DU and Donor-CU. 

Proposal 5: For Phase 2-2 IAB node DU part setup, RAN3 may need to wait for decision on protocol stack. 
3
Conclusions
In this contribution we have analysed the potential issues for IAB integration. Our observations and proposals are: 

Proposal 1: RAN3 study how the IAB-MT knows an applicable NR/LTE cell supporting IAB, e.g. whether the IAB node is configured with the information of the applicable cells, or the applicable cells broadcast an indication indicating the support of IAB. Using OAM is slightly preferred.
Proposal 2: RAN3 adopt Option 4, i.e. adding IAB node indication IE in the Xn HANDOVER REQUEST message. 

Proposal 3: RAN3 study both options for IAB OAM, and consult SA5. 

Proposal 4: For Phase 2-1 Routing Update, RAN3 may need to wait for RAN2 to determine the speficic parameters to be configured in the Donor-DU and intermediate IAB nodes. 
Proposal 5: For Phase 2-2 IAB node DU part setup, RAN3 may need to wait for decision on protocol stack. 
References

[1] 3GPP TR 38.874, NR; Study on integrated access and backhaul
RLC
Adapt
IAB-node 2
DU
MT
DU
MT
DU
CU-UP
IAB-node 1
IAB-donor
UPF
MAC
MAC
MAC
PDCP
SDAP
PDCP
SDAP
RLC
RLC
GTP-U
UDP
IP
UDP
BH RLC channel
MT’s DRB
GTP-U
IP
GTP-U
UDP
IP
GTP-U
UDP
IP
TCP
IP
”OAM”
IP
IP
OAM server
”OAM”
TCP
IP
RLC
Adapt
MAC
IP
IP



IAB Node2
IAB Node1
Donor-DU
Donor-CU
2.RRC connection request
5GC/OAM
 (for IAB)
IAB donor
Phase 1: IAB-node MT part setup
Phase 2-1: Routing update
Phase 2-2: IAB node DU part setup
Phase 3: The IAB-node provides service to UEs or to other integrated IAB-nodes



RLC
Adapt
RLC
Adapt
RLC
IAB-node 2
DU
MT
DU
MT
DU
OAM server
IAB-node 1
IAB-donor
Adapt
MAC
MAC
MAC
RLC
Adapt
MAC
TCP
IP
BH RLC channel
”OAM”
IP
IP
”OAM”
TCP
IP





MT
IAB Node 2
IAB Node 1
IAB Donor
MT
NG

DU
F1*
5GC
DU
CU
DU
F1*
RLC/Adapt
RLC/Adapt

OAM Server
OAM





MT
IAB Node 2
IAB Node 1
IAB Donor
MT
NG

DU
F1*
5GC
DU
CU
DU
F1*
RLC/Adapt
RLC/Adapt

OAM Server
OAM



