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1.  Discussion
1.1  Legacy support on the IAB-node release and IAB-node integration
When an IAB-node is going to be release from the network as IAB-node either due to management reason or subscription data change (e.g. authorization state in subscription data change), the IAB-DU part will be removed from the network (i.e. it will be conneccted to donor gNB) and IAB-MT (IAB-UE) part may be remain registered or totally deregistered from the network. This is documented in TS 38.401 clause 8.9.10 in rel-16/rel-17.
8.9.10.1 
IAB-node orderly release

For orderly release, the IAB-donor-CU can remove the F1 interface connection to the IAB-DU without releasing the IAB-MT. If the IAB-MT needs to be released, IAB-MT will perform the deregistration procedure. If both F1 interface and IAB-MT need to be released, the IAB-donor-CU should remove the F1 interface to the IAB-DU before it releases the collocated IAB-MT. The deregistration procedure is the same as the UE deregistration procedure. The IAB-donor-CU hands over the UEs or child IAB-nodes currently connected to the IAB-node’s cell(s) to another cell(s), or releases the UEs and may stop accepting incoming handovers or connections to the IAB-node that is about to be released. The IAB-donor-CU may also update/release the BH RLC channels in the intermediate hops. At this point, the F1 interface will be released and the corresponding SCTP associations will be removed.

From the text we can see that the IAB-node is removed from the network in stepwise: 
1) First, the donor-CU shall try to move (e.g. HO) the connected UEs to other cells (e.g. after informed by CN that IAB-node is not authorized as IAB-node). 
2) The donor-CU remove the F1 interface to the IAB-DU. 
3) optionally, the IAB-MT can be deregistered from the network.

When an IAB-node is integrated into the network, it also perfroms the 3 phases as documented in TS 38.401 clause 8.12:
1) Phase 1, IAB-MT registers in network. 

2) Phase 2, Backhaul establishment and routing update. 

3) Phase 3, IAB-DU and F1 setup.


1.2
Support option when not authorized IAB-MT is deregistered from the network
1.2.1
Deregistration handling when IAB-node authorization state change from authorized to non-authorized.

The IAB-MT needs to be deregistered from the network after 1) and 2) in clause 1.1. The step 3), deregistration, can either be triggered by IAB-MT or by network in our understanding. 
· If it’s triggered by IAB-MT, it’s logically possible if the IAB-MT gets certain notification from IAB-DU when the F1 is released after 2) in clause 1.1. 
· If the deregistration needs to be triggered from network side, we need a mechanism to trigger network deregistration (e.g. CN to be notified by donor-CU) when 1) and 2) are performed.
Observation 1: No clear mechanism on the triggering of IAB-MT deregistration

Proposal 1: specify mechanism for the network to trigger Deregistration procedure.

1.2.2
The need of extra NAS level information exchange when IAB-node authorization state change from authorized to non-authorized.


[image: image1]
Providing extra NAS level authoriztaion information exchange (e.g. using the NAS UCU procedure to infrom the IAB-MT that it’s no longer authorzied) adds no value, if we consider the deregisrtaion procedure is already in place based on above. 
On the contrary, if the IAB-MT gets the not authorized information additionally via NAS UCU and does not know if 1) and 2) above in clause 1.1 are done, it may cause more problems and interrupt the donor-CU to perform 1) and 2.

1.2.3
The need of extra NAS level information exchange when IAB-node authorization state change from non-authorized to authorized.

There is no case of handling IAB-node authorization state changed from not authroized to authorized if the UE is not allowed to be registered in the network.

Observation 2: Informing the IAB-MT via NAS UCU, when authorization state chanes from authorized to unthorized, can potentially interrupt the existing gNB handling of the connected UE (meanin service impact to UEs connected via IAB-node) and may introduce extra complexity if logics are needed to above such interruption. 

Proposal 2: No need to use NAS UCU to inform the IAB-MT when IAB authorization is switched from authorized to non-authorized, if IAB-MT is deregistered from network. 

1.3
Support option when not authorized IAB-MT is registered in the network
1.3.1
The need of NAS level information exchange when IAB-node authorization state change from authorized to non-authorized.
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When IAB-node authorization state is change from authorized to non authorized and the IAB-MT remains registered in the network, the informing to IAB-MT via NAS that it’s no longer authorized for IAB-node is not vale added after step 1) and 2) in caluse 1.1 are performed (IAB-DU is disabled already). There is no action needed at the IAB-node side.
Observation 3: No clear benefit for IAB-node even if it’s informed that it’s non authorized via NAS.
Proposal 3: No specific indicaiton to IAB-MT via NAS UCU when IAB authorization is switched from authorized to non-authorized even when the IAB-MT remains registered in the network.

1.3.2
The need of NAS level information exchange when IAB-node authorization state change from non-authorized to authorized.
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When IAB-node changed from non-authorized to authorized, the IAB-node needs to be integrated into the network as specified in the IAB-node Integration Procedure defined in clause 8.12 of TS 38.401 which includes Phase1 (IAB-MT registration), Phase2 (backhaul configuration) and Phase 3 (F1 setup).

Phase 1 in the procedure is considered in place already if the IAB-MT remains registered in the network. The Phase 2 is triggered from donor-CU side while the Phase 3 needs to be triggered from IAB-node side. It is not clear if the backhaul (setup in Phase2) can be kept for a IAB-MT that is not authorized. This means there are probably some benefits to inform the IAB-MT that it can act as IAB-node (It’s not clear if there is way to handle this in previous releases). 
Observation 3: IAB-node may be need to be informated to trigger intergration phase 3 when the authorization state is changed from non authorized to authorized, if there is no clear logic currently between donor-CU and IAB-node to perform such notification.
Informing IAB-MT via NAS of such information can be done in different alternatives, e.g., Using Dregistration with re-registration required (e.g. IAB-node performs the Phase1, Phase 2 and Phase 3 in clause 8.12. of TS 38.401) or UE Configuration Update (e.g. IAB-node performs only Phase 2 and Phase 3 in clause 8.12. of TS 38.401).

Considering that there is no UE connected via IAB-node in the case of switching from non-authorized to authorized, the Deregistration with re-registration required makes sure that the IAB-node performs fully integration procedure properly without other impact.  Using the UCU means new behaviour in IAB-node and requires IAB-node to handle UCU procedure. This gain of using UCU (i.e. skip Phase 1 in the integration proceudre) is considered limited and with the cost of extra complexity in the IAB-node. With this Deregistration approach, there is also no need of consideration if there is such notification logic between donor-CU and IAB-node.

Proposal 4: Use Deregistration with re-registration required to re-integrate the IAB-node into system when IAB authorization is switched from non-authorized to authorized when the IAB-MT is registered in the network.
2.  Proposal
Based above, we propose the following
Proposal 1: specify mechanism for the network to trigger Deregistration procedure.

Proposal 2: No need to use NAS UCU to inform the IAB-MT when IAB authorization is switched from authorized to non-authorized, if IAB-MT is deregistered from network. 
Proposal 3: No specific indicaiton to IAB-MT via NAS UCU when IAB authorization is switched from authorized to non-authorized even when the IAB-MT remains registered in the network

Proposal 4: Use Deregistration with re-registration required to re-integrate the IAB-node into system when IAB authorization is switched from non-authorized to authorized when the IAB-MT is registered in the network.

For Proposal 1 and 4, the corresponding CR to TS 23.501 is provided in S2-2304183 and S2-2304180.
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