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1 Introduction 
After the RAN3#122 meeting[1], the procedures for mobile IAB were captured in TS38.401, but there are still leftovers worthy of discussion for mobile IAB procedures. This contribution targets to those issues, and we provide the corresponding CRs to our proposed solutions. 
2 Discussion
2.1 mIAB-node authorization
As specified in TS 38.401[2] on mobile IAB authorization, the RRC-terminating IAB-donor should send the F1-terminating IAB-donor the updated authorization status as indicated by the core network for the mobile IAB-node, if the mIAB-MT and its co-located mIAB-DU connecting to different donor-CUs:  
	In case the mobile IAB-MT and its co-located mobile IAB-DU connect to different IAB-donor-CUs, the RRC-terminating IAB-donor sends the updated authorization status to the F1-terminating IAB-donor-CU via the IAB TRANSPORT MIGRATION MODIFICATION REQUEST message. The F1-terminating IAB-donor-CU confirms the reception of the updated authorization status via the IAB TRANSPORT MIGRATION MODIFICATION RESPONSE message.


According to the mobile IAB network integration, mobile IAB-DU migration or mobile IAB-MT migration procedure as specified in TS 38.401, in case the mIAB-MT and its co-located mIAB-DU connecting to different donor-CUs. The F1-terminating donor-CU will initiate an IAB TMM procedure to the RRC-terminating donor-CU for requesting the transport migration for offloading the UEs’ traffic after the mobile IAB-node completing the F1 setup towards the F1-terminating donor-CU during the mIAB-DU migration or mIAB network integration after the completion of mIAB-MT handover during the mIAB-MT migration. The IAB TMM REQUEST message which is sent from the F1-terminating donor-CU to the RRC-terminating donor-CU will be the first XnAP message between the RRC-terminating donor-CU and the F1-terminating donor-CU, that the F1-terminating donor-CU should include the mobile IAB-MT’s BAP address in the IAB TMM REQUEST message.
However, if the F1-terminating donor-CU does not send the IAB TMM REQUEST message to the RRC-terminating donor-CU (e.g., if the mobile IAB-node is not serving any UE), the RRC-terminating donor-CU will not be aware of the F1-terminating donor-CU. And therefore, the RRC-terminating donor-CU cannot send the authorization status of the mobile IAB-node to the F1-terminating donor-CU before it receiving the first IAB TMM REQUEST message from the F1-terminting donor-CU (i.e., aware of the F1-terminating donor-CU of the mobile IAB-node). 
Proposal 1-1: The RRC-terminating donor-CU informs the F1-terminating donor-CU about the authorization status of the mobile IAB-node only if the RRC-terminating donor-CU is aware of the F1-terminating donor-CU. RAN3 adopt the correction to clause 8.9.14 of TS 38.401 in [3].
One leftover issue is whether we introduce the mIAB authorization status indicator in the IAB Transport Management Response message. The intention would be using this message to pick up the mIAB authorization status in case the RRC-terminating donor-CU receiving the updated mIAB authorization status from AMF after the reception of IAB Transport Management Request message from the F1-terminating IAB-donor and before it responding with IAB Transport Management Response message. Given we have specified that the RRC-terminating donor-CU sending the updated authorization status to the F1-terminating donor-CU via IAB Transport Migration Modification Request message, introducing that way seems not necessary, since the case above is a corner case.
However, it should be paid attention that the RRC-terminating donor-CU will not be aware of the F1-terminating donor-CU until receiving the first IAB TMM REQUEST message from the F1-terminting donor-CU, as the IAB TMM procedure is the first Xn procedure of the mIAB-MT. So, the RRC-terminating donor-CU cannot send the authorization status of the mobile IAB-node to the F1-terminating donor-CU via the IAB Transport Migration Modification Request message until it receiving the first IAB TMM REQUEST message. Therefore, it’s reasonable to let the IAB TMM RESPONSE message to pick up the authorization status of mIAB-node during the first IAB TMM procedure.
Mobile IAB-MT migration is the typical case, where the target RRC-terminating donor-CU would receive “not authorized” status for the mIAB-node during the mIAB-MT handover via the PATH SWITCH ACKNOWLEDGE message and the F1-terminating donor-CU will initiate an IAB TMM procedure to the target RRC-terminating donor-CU after completion of mIAB-MT handover. Due to not being aware of the F1-terminating donor-CU, the RRC-terminating donor-CU cannot send the “not authorized” status to the F1-terminating donor-CU via the IAB TRANSPORT MIGRATION MODIFICATION REQUEST message immediately at receiving the “not authorized” status from AMF. In that case, the RRC-terminating donor-CU can send the “not authorized” status via the IAB TMM RESPONSE message to the F1-terminating donor-CU during the IAB TMM procedure for the mIAB-MT.
Proposal 1-2: The RRC-terminating donor-CU sends the authorization status via the IAB TMM RESPONSE message to the F1-terminating donor-CU in case the IAB TMM procedure is the first Xn procedure for the mIAB-MT. RAN3 adopt the corrections to clause 8.9.14, 8.23.1 and 8.23.2 of TS 38.401 in [3].
Another issue we think worthy to consider is whether the RRC-terminating donor-CU should refuse the IAB TMM request for adding or modifying the traffic offloaded when the authorization status of the mIAB-MT is “not authorized”. In our view, it can be up to the RRC-terminating donor-CU, i.e., the RRC-terminating donor-CU can refuse the IAB TMM request for adding or modifying the offloaded traffic when the authorization status of the mIAB-MT is “not authorized”, since the BH resources anyway will be released.
Proposal 1-3: The RRC-terminating donor-CU may refuse the IAB TMM request for adding or modifying the traffic of offloading if authorization status of the mIAB-MT is “not authorized”. RAN3 adopt the correction to clause 8.5.2 of TS 38.423 in [4].
2.2 (m)IAB-node integration
For a Rel-16/17 stationary IAB-node, to assist the IAB-donor selecting an AMF supporting IAB, the IAB indication in Msg5 can be used to indicate the capability of the mandatory supported functions for a RAN node operating as Rel-16/17 IAB-node with respective to IAB-node, e.g., the capability supporting data transfer functions (except BAP header rewriting) of BAP sublayer, the capability supporting network integration, partial migration functions and so on.
Clause 8.12.1 in TS38.401 on standalone IAB integration:

	Phase 1: IAB-MT setup. In this phase, the IAB-MT of the new IAB-node (e.g. IAB-node 2 in Figure 8.12.1-1) connects to the network in the same way as a UE, by performing RRC connection setup procedure with IAB-donor-CU, authentication with the core network, IAB-node 2-related context management, IAB-node 2’s access traffic-related radio bearer configuration at the RAN side (SRBs and optionally DRBs), and, optionally, OAM connectivity establishment by using the IAB-MT’s PDU session. The IAB-node can select the parent node for access based on an over-the-air indication from potential parent node IAB-DU (transmitted in SIB1). To indicate its IAB capability, the IAB-MT includes the IAB-node indication in RRCSetupComplete message, to assist the IAB-donor to select an AMF supporting IAB.


Observation 1: For IAB-node, the IAB indication in Msg5 is used for indicating the capability of IAB-node to assist the IAB-donor CU to select an AMF supporting IAB.
As specified in TS 38.300, mobile IAB supports the same functionality as IAB except that the mobile IAB-node cannot support child nodes and DC connection. Some enhancements to Rel-16/17 IAB are mandatorily supported by the mobile IAB-node, including:

· mobile-IAB authorization procedure
· mobile IAB-node network integration procedure
· mobile IAB-MT migration procedures via Xn handover and/or via NG handover
· mobile IAB-DU migration procedure
As specified in clause 8.12.3 for mobile IAB node integration in TS 38.401, the donor-CU selects an AMF supporting mobile IAB based on the mobile IAB indication in Msg5:
	The mobile IAB-MT includes a mobile-IAB-node-specific indication in the RRCSetupComplete message to assist the RRC-terminating IAB-donor in selecting an AMF supporting mobile IAB.


Therefore, in the same principle as Rel-16/17, the mobile IAB indication in Msg5 should be used for indicating the capability of mobile IAB-node to assist the donor-CU to select an AMF supporting mobile IAB.
Proposal 2-1: The mobile IAB indication in Msg5 is used to indicate the capability of mobile IAB-node to assist the donor-CU to select an AMF supporting mobile IAB.
It has been agreed in RAN2#124 meeting that a R18 IAB-node can decide the operation mode (i.e., mobile IAB-node or R16/17 IAB-node) to operate by itself and it can indicate the intended the operation mode by Msg5 indication. And the agreement was also mentioned the R18 IAB-node can indicate either mobile IAB or R16/17 IAB operation mode but not both:
	· R2 assumes that the device can know whether it is intended to operate as R18 mIAB or R16/17-IAB node, (how the device knows is outside R2 scope, e.g. subscription, device internal param etc), the MSG5 indication is an indication of this intended mode of operation. This agreement is not intended to mandate that a mIAB node must support R16/17 operation (FFS pending cap discussion)
· R2 assumes that the IAB-node only indicates either mobile IAB or Rel-16/17 IAB for MSG5, not both. 


Thus, a R18 IAB-node can either indicate to operate as a mobile IAB-node via setting the mobile IAB-node indication in Msg5, or indicate to operate as a R16/17 IAB-node via setting the IAB-node indication in Msg5. 
Proposal 2-2: The mobile IAB indication in Msg5 is used to indicate the operation as mobile IAB-node, the IAB indication in Msg5 is used to indicate the operation as IAB-node.
Proposal 2-3: RAN3 adopt the corrections to clause 8.12.1, 8.12.2 and clause 8.12.3 of TS 38.401 in [3].
During mIAB integration, if the DU’s donor-CU is the same as the MT’s donor-CU, the IAB TMM procedure initiated by the DU’s donor-CU to the MT’s donor-CU is not needed, instead, the donor-CU should be aware of the collocation of mIAB-DU and mIAB-MT. To let the donor-CU discover the collocation of mIAB-DU and mIAB-MT, the mIAB-DU should not include the gNB ID of the MT’s donor-CU as the MT’s donor-CU related information in the F1 SETUP REQUEST message. That has been captured in TS 38.401 for mIAB integration.

Proposal 2-4: Capture in TS 38.401 that the mIAB-DU does not include the gNB ID of the MT’s donor-CU in the F1 SETUP REQUEST message if the DU’s donor-CU is the same as the MT’s donor-CU. RAN3 adopt the correction to clause 8.12.3 of TS 38.401 in [3].
2.3 mIAB-MT migration
During MT migration, the DU’s donor-CU may be the same as the MT’s source donor-CU or the MT’s target donor-CU, or it can be different from both the MT’s source and the target donor-CUs. After the mIAB-MT handover to the MT’s target donor-CU is complete and the mIAB-DU’s F1-C is switched to the target path, the mIAB-DU shall pass the DU’s donor-CU the MT’s target donor-CU related information including gNB ID of the MT’s target donor-CU and mobile IAB-node’s BAP address allocated by the MT’s target donor-CU via the gNB-DU Configuration Update message, so that the DU’s donor-CU can initiate the IAB TMM procedure to the MT’s target donor-CU. However, for MT migration based on Xn handover, if the MT’s source donor-CU is the same as the DU’s donor-CU, the mIAB-DU does not need to deliver the MT’s target donor-CU related information to the DU’s donor-CU, as the DU’s donor-CU can be aware of information related to the MT’s target donor-CU (i.e., gNB ID and XnAP UE ID allocated to mIAB-MT) during the Xn handover preparation for the mIAB-MT.
Note that if MT’s migration is performed via NG handover, the step of the mIAB-DU delivering the MT’s target donor-CU related information to the DU’s donor-CU cannot be omitted when the DU’s donor-CU is the same as the MT’s source donor-CU, because the DU’s is not be able to get XnAP UE ID allocated by the MT’s target donor-CU to the mIAB-MT.
Proposal 3-1: For mIAB-MT migration via Xn handover, in case the DU’s donor-CU is the same as the MT’s source donor-CU, the step of mIAB-DU passing the MT’s target donor-CU related information to the DU’s donor-CU can be skipped. RAN3 adopt the corrections to clause 8.23.1 and 8.23.2 of TS 38.401 in [3].
It is specified in TS 38.423 that the DU’s donor-CU shall use the BAP address and the gNB ID of the MT’s target donor-CU included as the MT’s target donor-CU related information in the gNB-DU Configuration Update message to initiate the IAB TMM procedure. However, if the DU’s donor-CU is the same as the MT’s target donor-CU, the IAB TMM procedure initiated by the DU’s donor-CU to the MT’s target donor-CU is not needed, instead, the DU’s donor-CU should be aware of the collocation of mIAB-DU and mIAB-MT. 
It is proposed to change the gNB ID IE in RRC Terminating IAB-Donor Related Info from mandatory to optional. During the gNB-DU configuration update procedure: 

· If both the gNB ID and the BAP address are included in RRC Terminating IAB-Donor Related Info, the DU’s donor-CU uses the gNB ID and BAP address for IAB TMM procedure

· If only the BAP address is included, the DU’s donor-CU uses it for discovering collocation of mIAB-DU and mIAB-MT

Proposal 3-2: Change the gNB ID IE in RRC Terminating IAB-Donor Related Info from mandatory to optional. RAN3 adopt the correction to clause 8.2.4 of TS 38.473 in[5].
· If both the gNB ID and the BAP address are included in RRC Terminating IAB-Donor Related Info, the DU’s donor-CU uses the gNB ID and BAP address for IAB TMM procedure

· If only the BAP address is included, the DU’s donor-CU uses it for discovering collocation of mIAB-DU and mIAB-MT

If the DU’s donor-CU is the same as the MT’s target donor-CU, the mIAB-DU should not report the gNB ID (i.e., should only report the BAP address) of the MT’s target donor-CU as the MT’s target donor-CU related information to the DU’s donor-CU.
Proposal 3-3: If the DU’s donor-CU is the same as the MT’s target donor-CU, the mIAB-DU does not include the gNB ID of the MT’s target donor-CU in the MT’s target donor-CU related information which is sent to the DU’s donor-CU via the GNB CONFIGURATION UPDATE message. RAN3 adopt the correction to clause 8.23.1 of TS 38.401.
2.4 mIAB-DU migration

During the offline discussion in last meeting, the issue that DU migration triggers are concurrently provided by both OAM and mIAB-DU’s CU, which would lead to conflicting indications, was identified and most companies believed that issue should be addressed. Rapporteur has provided two options in the discussion paper:
	Q7a:  Should RAN3 consider the scenario where DU-migration triggers are concurrently provided by both, the IAB-node’s OAM and the source mIAB-DU’s CU, and where this may result in conflicting DU migration indications?
Q7b:  In case Q7a is supported, which of the following options should be considered to resolve such conflicting triggers:
Option 1: Based on OAM configuration, the (source) mIAB-DU indicates in its F1 Setup Request message that OAM-triggered DU migration is preferred. The DU’s CU can overwrite this preference in the F1 Setup Response message with an indication that it itself will trigger DU migration.

Option 2: Both, OAM and source mIAB-DU’s CU can trigger DU migration. In case the trigger is first received from the CU, the mIAB-node ignores OAM-based triggers until DU migration has completed, and and report the gNB-ID of the target DU's CU to the OAM. In case the trigger is first received from OAM, the mIAB-node ignores CU-based triggers until DU migration has completed, and it reports the gNB-ID of target DU’s CU to the source DU’s CU in the MIAB F1 Setup Outcome Notification.


In our view, the configuration from donor-CU should not override the configuration of OAM, unless there is issue on OAM configuration, e.g., if the conflict of PCI/NCGI exists the donor-CU will reconfigure PCI/NCGI for the mIAB cells. So, Option 1 is not preferred. 
As common understanding, the donor-CU configuration to mIAB-node can only be considered as the way to supplement the OAM configuration mode. If the OAM pre-configures the mIAB-node with information to initiate the DU migration, the mIAB-node shall always ignore the trigger from the source donor-CU for DU migration. Whereas, if there is no OAM configuration on information for DU migration, the mIAB-node can follow the indication from the source donor-CU. It has nothing to do with which node (OAM or CU) triggers DU migration first. So, Option 2 does not make sense, it says the mIAB-node can carry out the CU triggered DU migration when OAM is providing the information for DU migration.
We propose following solution to address this issue: 
In case the OAM provides the information of DU migration, the mIAB-node always ignores the trigger from the source DU’s donor-CU for DU migration, and it reports the gNB ID of target DU’s donor-CU to the source DU’s donor-CU in the MIAB F1 Setup Outcome Notification.
When the source donor-CU receives the MIAB F1 Setup Outcome Notification with the target donor-CU’s gNB ID, the source DU’s donor-CU knows there is OAM configuration of information on DU migration in the mIAB-node and the DU migration of the mIAB-node is triggered by OAM. Then the source DU’s donor-CU will not initiate DU migration to the mIAB-node any more.
Proposal 4-1: In case the OAM provides the information of DU migration, the mIAB-node always ignores the trigger from the source DU’s donor-CU for DU migration, and it reports the gNB ID of target DU’s donor-CU to the source DU’s donor-CU in the MIAB F1 SETUP OUTCOME NOTIFICATION. RAN3 adopt the correction to NOTE in clause 8.23.3 of TS 38.401 in [3].
Proposal 4-2: If the gNB ID of target DU’s donor-CU is included in the MIAB F1 SETUP OUTCOME NOTIFICATION message, the source DU’s donor-CU considers the DU migration is triggered by OAM. RAN3 adopt the correction to clause 8.10.6 of TS 38.473 in [5].
During DU migration, if the target DU’s donor-CU is the same as the MT’s donor-CU, the IAB TMM procedure initiated by the target DU’s donor-CU to the MT’s donor-CU is not needed, instead, the target DU’s donor-CU should be aware of the collocation of mIAB-DU and mIAB-MT. To let the target DU’s donor-CU discover the collocation of mIAB-DU and mIAB-MT, the target mIAB-DU should not include the gNB ID of the MT’s donor-CU as the MT’s donor-CU related information in the F1 SETUP REQUEST message. It’s proposed to capture that in the mIAB-DU migration.
Proposal 4-3: Capture that the target logical DU does not include the gNB ID of the MT’s donor-CU in the F1 SETUP REQUEST message if the target DU’s donor-CU is the same as the MT’s donor-CU. RAN3 adopt the correction to clause 8.23.3 of TS 38.401 in [3].
2.5 mIAB-MT RLF recovery

As specified in TS 38.401 in clause 8.23.4, when the mobile IAB-MT detects backhaul RLF, the mobile IAB-MT can perform inter-CU backhaul RLF recovery procedure to another donor-CU. During the backhaul RLF recovery, the mobile IAB-DU co-located with the mIAB-MT is connected to an DU’s donor-CU. This clause has totally referred to clause 8.17.4 for the inter-CU backhaul RLF recovery of R17 IAB-node. In our view, the transport migration steps after the mobile IAB-MT RLF recovery should not refer to clause 8.17.4, since the mIAB-MT may re-establish to an IAB-donor-CU different to either the MT’s initial donor-CU or the DU’s donor-CU (i.e., the F1-terminating donor-CU during the mobile IAB-MT RLF recovery procedure may be different from both the initial RRC-terminating donor-CU and the new RRC-terminating donor-CU), which is not supported by clause 8.17.4. The transport migration steps for mIAB-MT RLF recovery procedure should refer to clause 8.23.1 for mobile IAB-MT migration.
Proposal 5: The DU’s donor-CU during the mobile IAB-MT RLF recovery procedure can be different from both the MT’s initial and the new donor-CUs. The transport migration steps for mIAB-MT RLF recovery procedure should refer to clause 8.23.1 for mIAB-MT migration. RAN3 adopt corrections to clause 8.23.4 of TS 38.401 in[3].
3 Conclusion
In this contribution, we discussed the leftover issues for mobile IAB procedures. We have following proposals:
mIAB-node authorization:
Proposal 1-1: The RRC-terminating donor-CU informs the F1-terminating donor-CU about the authorization status of the mobile IAB-node only if the RRC-terminating donor-CU is aware of the F1-terminating donor-CU. RAN3 adopt the correction to clause 8.9.14 of TS 38.401 in [3].

Proposal 1-2: The RRC-terminating donor-CU sends the authorization status via the IAB TMM RESPONSE message to the F1-terminating donor-CU in case the IAB TMM procedure is the first Xn procedure for the mIAB-MT. RAN3 adopt the corrections to clause 8.9.14, 8.23.1 and 8.23.2 of TS 38.401 in [3].

Proposal 1-3: The RRC-terminating donor-CU may refuse the IAB TMM request for adding or modifying the traffic of offloading if authorization status of the mIAB-MT is “not authorized”. RAN3 adopt the correction to clause 8.5.2 of TS 38.423 in [4].

(m)IAB-node integration:
Observation 1: For IAB-node, the IAB indication in Msg5 is used for indicating the capability of IAB-node to assist the IAB-donor CU to select an AMF supporting IAB.
Proposal 2-1: The mobile IAB indication in Msg5 is used to indicate the capability of mobile IAB-node to assist the donor-CU to select an AMF supporting mobile IAB.
Proposal 2-2: The mobile IAB indication in Msg5 is used to indicate the operation as mobile IAB-node, the IAB indication in Msg5 is used to indicate the operation as IAB-node.
Proposal 2-3: RAN3 adopt the corrections to clause 8.12.1, 8.12.2 and clause 8.12.3 of TS 38.401 in [3].
mIAB-MT migration:

Proposal 3-1: For mIAB-MT migration via Xn handover, in case the DU’s donor-CU is the same as the MT’s source donor-CU, the step of mIAB-DU passing the MT’s target donor-CU related information to the DU’s donor-CU can be skipped. RAN3 adopt the corrections to clause 8.23.1 and 8.23.2 of TS 38.401 in [3].

Proposal 3-2: Change the gNB ID IE in RRC Terminating IAB-Donor Related Info from mandatory to optional. RAN3 adopt the correction to clause 8.2.4 of TS 38.473 in[5].
· If both the gNB ID and the BAP address are included in RRC Terminating IAB-Donor Related Info, the DU’s donor-CU uses the gNB ID and BAP address for IAB TMM procedure
· If only the BAP address is included, the DU’s donor-CU uses it for discovering collocation of mIAB-DU and mIAB-MT
Proposal 3-3: If the DU’s donor-CU is the same as the MT’s target donor-CU, the mIAB-DU does not include the gNB ID of the MT’s target donor-CU in the MT’s target donor-CU related information which is sent to the DU’s donor-CU via the GNB CONFIGURATION UPDATE message. RAN3 adopt the correction to clause 8.23.1 of TS 38.401.
mIAB-DU migration:
Proposal 4-1: In case the OAM provides the information of DU migration, the mIAB-node always ignores the trigger from the source DU’s donor-CU for DU migration, and it reports the gNB ID of target DU’s donor-CU to the source DU’s donor-CU in the MIAB F1 SETUP OUTCOME NOTIFICATION. RAN3 adopt the correction to NOTE in clause 8.23.3 of TS 38.401 in [3].

Proposal 4-2: If the gNB ID of target DU’s donor-CU is included in the MIAB F1 SETUP OUTCOME NOTIFICATION message, the source DU’s donor-CU considers the DU migration is triggered by OAM. RAN3 adopt the correction to clause 8.10.6 of TS 38.473 in [5].
Proposal 4-3: Capture that the target logical DU does not include the gNB ID of the MT’s donor-CU in the F1 SETUP REQUEST message if the target DU’s donor-CU is the same as the MT’s donor-CU. RAN3 adopt the correction to clause 8.23.3 of TS 38.401 in [3].

mIAB-MT RLF recovery:

Proposal 5: The DU’s donor-CU during the mobile IAB-MT RLF recovery procedure can be different from both the MT’s initial and the new donor-CUs. The transport migration steps for mIAB-MT RLF recovery procedure should refer to clause 8.23.1 for mIAB-MT migration. RAN3 adopt corrections to clause 8.23.4 of TS 38.401 in[3].
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