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1
Introduction
RAN3#103 agreed on IAB-node authorization [1]: 
	The donor needs to know that IAB-MT is not a normal UE

SA: 

· AMF includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages NSA for IAB node: 

· MME includes “IAB Authorized” IE in the INITIAL CONTEXT SETUP REQUEST/CONTEXT MODIFICATION REQUEST messages

· The eNB should include “IAB Authorized” IE in SgNB ADDITION REQUEST/MODIFICATION REQUEST messages


RAN3#103bis agreed on IAB-node indication to be CN [2]:

	· IAB node indication to CN – to be signaled in INITIAL UE MESSAGE (details FFS)

· No need for explicit indication over F1AP from donor CU to parent DU

· IAB node indication is transferred over Xn/X2 HO signaling (i.e. the HO of the IAB node itself)


RAN3#104 agreed [3] on parent node selection
	· OAM options are not precluded

· WA: Parent node selection is performed via legacy handover/redirection mechanisms (i.e. opt4); enhancements to existing mechanisms enabling opt4, if necessary, are not precluded


This paper discusses on how to combine parent-node selection based on legacy redirection/handover and IAB-authorization for IAB-nodes using SA and EN-DC.
2
Discussion
During IAB-node integration, the IAB-node needs to obtain IAB authorization and establish connectivity to a suitable parent node. 
Based on RAN3 agreement, IAB authorization is obtained in INITIAL CONTEXT SETUP/MODIFICATION REQUEST in response to an IAB-node indication contained in the INITIAL UE MESSAGE. 

RAN3 further established the working assumption that parent node selection is performed by the network using legacy handover/redirection. 

These agreements raise the following questions:
1. What IAB capabilities need to be supported on non-parent gNBs/eNBs.

2. Which node, i.e., the parent or the non-parent node, receives IAB-authorization.

3. How to select an IAB-capable AMF/MME that can deliver-IAB authorization.

Note that parent-node selection applies to gNBs for IAB-nodes using SA and to eNBs for IAB-nodes using EN-DC.

Observation 1: It needs to be determined what IAB capabilities non-parent gNBs/eNBs need to have in the vicinity of an IAB-deployment.
Observation 2: It needs to be determined if the parent or the non-parent gNB/eNB receives IAB-authorization. 
Observation 3: It needs to be determined how an IAB-capable AMF/MME is selected that can deliver IAB-authorization.

Two options are considered in the following discussion:

- Option 1: The non-parent gNB/eNB has no IAB-awareness. 

- Option 2: The non-parent gNB/eNB has IAB-awareness
2.1
Non-parent gNB/eNB has no IAB-awareness

If the non-parent gNB/eNB has no IAB-awareness, the following integration procedure can be pursued:

1.  A dedicated slice/DCN is configured for IAB. This allows the IAB-node to send implicit IAB-indication to the network using the IAB-specific S-NSSAI/DCN.

2.  The AMF/MME of the IAB-specific slide/DCN sends Mobility Restriction or RAT/Frequency Selection Priority in INITIAL CONTEXT SETUP REQUST to the non-parent gNB/eNB specifying IAB-specific RAT, frequency or TAC.

3.  The non-parent gNB/eNB forwards IAB-specific RAN, frequency or TAC in redirection info to IAB-node. 

4.  The IAB-node selects the parent node based on the specified RAN, frequency or TAC. This implies that parent nodes are distinguishable via RAT, frequency or TAC.

5. The IAB-node connects at selected parent node which performs IAB-authorization.

This procedure implies that parent gNBs/eNBs are distinguishable via RAT, frequency or TAC. The IAB-node could therefore directly select the parent node based on RAT, frequency or TAC without redirection, which invalidates the above working assumption for parent-node selection.
Observation 4: The working assumption for parent-node selection implies that non-parent gNBs/eNBs must have IAB capabilities. 

 2.2
Non-parent gNB/eNB has IAB-awareness

If the non-parent gNB/eNB has IAB-awareness, the following IAB-integration procedure can be pursued:

1.  IAB-node sends explicit IAB-indication in RRC to the non-parent gNB/eNB.
2.  Non-parent gNB/eNB selects IAB-capable AMF/MME and forwards IAB-indication in INITIAL UE MESSAGE.
3.  Non-parent gNB/eNB receives IAB-authorization from AMF/MME.

4.  Non-parent gNB/eNB selects a parent gNB/eNB using IAB-nodes measurement reports as well as OAM configured list of suitable parent gNBs/eNBs.

5.  Non-parent gNB/eNB hands IAB-node over to selected parent gNB/eNB and includes IAB-authorization in MT context.

This procedure implies that all non-parent gNBs/eNBs in the vicinity of an IAB-deployment support the following IAB capabilities:

· Understand IAB-indication

· Perform selection of IAB-capable AMF/MME

· Understand IAB-authorization

· Perform selection of parent gNBs/eNBs.

· Handover to parent node with IAB-authorization

While it is possible to modify the integration procedure, e.g. use IAB-indication via S-NSSAI/DCN, the IAB-capabilities required for non-parent gNBs/eNBs would not significantly change. 

The IAB-capabilities required for non-parent gNBs/eNBs is significant. In fact, for IAB deployments using EN-DC, the IAB capabilities of non-parent eNBs are not much different from those supported by parent eNBs. IAB deployment could therefore be simplified if all eNBs would support IAB parent node capabilities. 

Observation 5: The IAB capabilities necessary for non-parent gNBs/eNBs is significant. 

Observation 6: The IAB capabilities necessary for non-parent eNBs is not much different to those necessary for parent eNBs. 

If gNBs/eNBs in the vicinity of IAB deployment do not support the above IAB-capabilities erroneous behaviour can be expected when IAB-nodes integrate into the network. 

Observation 7: Erroneous behaviours is to be expected for IAB-integration in case non-parent gNBs/eNBs do not have the necessary IAB capabilities. 

2.3
Summary
A combined procedure for IAB-integration and parent-node selection based on RAN3’s working assumption can be devised. This procedure implies that a significant set of IAB capabilities is supported by all gNBs/eNBs in the vicinity of an IAB-deployment, which represent a burden to IAB deployability. It is therefore recommended that RAN3 reconsider the working assumption and support parent-node selection via OTA signalling.
Proposal 1: Due to its burden on IAB deployability, RAN3 should reconsider the present working assumption on parent node selection. 

Proposal 2: Parent-node selection via OTA signalling (e.g. using SIB) should be supported.

3
Conclusion
This paper discussed on how to combine parent-node selection based on legacy redirection/handover and IAB-authorization for IAB-nodes using SA and EN-DC. The following observations and proposals have been made:
Observation 1: It needs to be determined what IAB capabilities non-parent gNBs/eNBs need to have in the vicinity of an IAB-deployment.
Observation 2: It needs to be determined if the parent or the non-parent gNB/eNB receives IAB-authorization. 
Observation 3: It needs to be determined how an IAB-capable AMF/MME is selected that can deliver IAB-authorization.

Observation 4: The working assumption for parent-node selection implies that non-parent gNBs/eNBs must have IAB capabilities. 

Observation 5: The IAB capabilities necessary for non-parent gNBs/eNBs are significant. 

Observation 6: The IAB capabilities necessary for non-parent eNBs is not much different to those necessary for parent eNBs. 

Observation 7: Erroneous behaviours is to be expected for IAB-integration in case non-parent gNBs/eNBs do not have the necessary IAB capabilities. 

Proposal 1: Due to its burden on IAB deployability, RAN3 should reconsider the present working assumption on parent node selection. 

Proposal 2: Parent-node selection via OTA signalling (e.g. using SIB) should be supported.
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