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1 Introduction
In Rel-17 IAB enhancement, one of objectives is shown as below:

·  Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.

In this contribution, we will focus on the service interruption reduction due to IAB-node migration. Different from a normal UE, the migration of IAB node cause impact to the UEs accessing the IAB node. Thus, the service interruption reduction is not only about the IAB-MT part itself, but also about the UEs accessing the IAB node. Since IAB-MT part handover can reuse the existing handover procedure and the Rel-16 mobility enhancement, the service interruption for IAB-MT is not a problem from our point of view. Therefore, in this contribution, we will focus on the service interruption reduction for the UEs accessing the IAB node. 
2 Discussions
During the intra-CU IAB node migration procedure, as shown in Fig.1, the data transmission via the target path can be started only after step 11 and step 12. Thus, the interruption period is determined by when those two steps are finished. Furthermore, considering inter-CU IAB node migration, the interruption time will become larger since, except step 11&12, the OAM configuration downloading and the UE context migration from the source to the target also need take time. 
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Fig. 1 Rel-16 intra-CU migration 

Observation 1: the service interruption during IAB node migration is resulted from: 1) BH RLC Channel, routing and bearer mapping configuration at the target path, 2) F1-U/F1-C connection redirection, and 3) OAM configuration downloading and UE context migration in case of inter-CU migration. 

During the interruption period, the data transmission between UE and migrated IAB node may be kept. However, the transmission over the backhaul link has been completely stopped. To reduce this interruption time, we are seeking three options:

· Option 1:  using the default BAP configuration for F1-C and F1-U 
In current intra-CU migration procedure, the IAB node will be configured with the new default BAP routing ID and BH RLC CH at the target path. This default configuration is used to transmit F1-C and non-F1 traffic so that the F1-C traffic can be started as long as the IAB-MT part accesses the target parent node.
Observation 2: during intra-CU migration, the F1-C traffic can be continuously transmitted via the default configuration over the target path. 
However, F1-U traffic does not have such default configuration for transmission. One possible solution is to extend the usage of the current default BAP routing ID and BH RLC CH to allow F1-U traffic transmission. Another solution is to define another default BAP routing ID and BH RLC CH dedicated for F1-U traffic. This solution avoids to mix two different traffic in the same BH RLC CH so that the F1-C traffic can have higher priority for transmission. Thus, we prefer to the latter one. 
Proposal 1: during the IAB node migration procedure, the default BAP routing ID and default BH RLC CH for F1-U traffic can be configured to the IAB-MT part for F1-U traffic interruption at the target path.
· Option 2: anchor F1-C/F1-U to source IAB donor CU in case of inter-CU migration

In case of inter-CU migration, the default BAP routing ID and default BH RLC CH for F1-U in target path may not solve the service interruption completely. Such default configuration just provides the way for the IAB-MT part to send the F1-U traffic out. However, the service interruption is also determined by other aspects:

1) OAM configuration downloading

OAM configuration determines the time instant of sending F1AP message. Before that, the IAB-DU part can choose to either not transmit F1AP message, or anchor the F1-C traffic to the source IAB donor CU. The latter way is trying to keep the F1-C uninterrupted during the migration procedure. However, it needs additional enhancement, e.g., the IAB node needs to inform the source IAB donor CU to release the F1-C connection first before it starts the F1-C connection with the target IAB donor CU. On the other hand, the former way may not have specification impact. Moreover, in the real case, during the IAB node migration procedure, the source IAB donor CU can avoid to send F1-C message to the IAB node. 

Proposal 2: during inter-CU migration procedure, the F1-C traffic can be switched to the target IAB donor CU as long as the IAB-MT part accesses to the target IAB donor CU. 

2) F1-U tunnel switching from the source to the target

After migration, the F1-U traffic cannot be transmitted immediately even if the default BAP routing ID and default BH RLC CH for F1-U is configured. The reason is, the IAB-DU part have to wait for the F1-U tunnel redirection to the target path, which depends on the UE context migration from the source to the target. Thus, if no additional enhancement, the F1-U traffic will be interrupted a longer period than F1-C traffic. To solve this issue, one possible way is to anchor the F1-U at the source IAB donor CU before the target path is ready. Specifically, as shown in Fig.2, after IAB-MT success access to target parent node and before setting up F1-U tunnels at the target path, the migrated IAB node continuously communicates with source IAB donor CU(-UP) via the default BH RLC CH for F1-U, and the used IP address of IAB node is the ones configured in the handover command message of IAB-MT part. Such IP address can ensure the packets from the source IAB donor CU(-UP) is routed to the target IAB donor DU. Meanwhile, for the DL traffic, to configure the mapping at the target IAB donor DU, the target IAB donor CU can configure default DSCP/flow label for the F1-U traffic from the source IAB donor CU. In other words, the IP packets with such default DSCP/flow label and new IP address of IAB node will be routed to the migrated IAB node. In this case, the target IAB donor CU should indicate the default DSCP/flow label to the source IAB donor CU together with the new IP address allocated to the IAB node. 
Proposal 3: during inter-CU migration procedure, the F1-U traffic can be anchored to the source IAB donor CU before the transmission path is configured at the target path. 
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Fig. 2 F1-C/F1-U traffic after IAB-MT accesses to the target
· Option 3: IAB-MT keeps connections to both source and target

The above two options aim at reducing the interruption time after the IAB-MT accesses the target IAB donor CU. However, during the handover of IAB-MT part, the F1-C/F1-U traffic has to be suspended since no connection is maintained to the source path. In Rel-16, the mobility enhancement WI defines the DAPS handover, in which the UE can keep the connection with both source gNB and target gNB for a while during the handover procedure. This scheme aims at reducing the handover interruption time of UE. Following the similar idea, the IAB-MT part can keep the connection with the source path while performing the handover. The intention is to keep BAP configuration and BH RLC CH configurations at the source path. Taking inter-CU migration as an example, as shown in Fig.3, the DL traffic can be transmitted via the source path, and the corresponding BH RLC CHs and DL GTP-U tunnels are kept after IAB-MT successfully accesses to the target and before F1-U tunnel switching. Meanwhile, the UL F1-U traffic can be transmitted via anchoring to source IAB donor CU(-UP) as option 2. After F1-U GTP-U tunnels have been redirected to the target path, all F1-U traffics are transmitted via target path. With this option, both DL and UL F1-U traffic transmission can be kept even during the IAB-MT part handover procedure. However, this option is only valid if the IAB-MT part supports DAPS-like handover. 
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Fig. 3 F1-U/F1-C traffic by allowing keep connection to both source and target
Similarly, for intra-CU migration, the configurations at the source path can be kept. Meanwhile, the DL and UL traffic are transmitted via source path and target path, respectively.  
Proposal 4: if IAB-MT part supports DAPS handover, the configurations for serving the collocated IAB-DU part at source, e.g., BAP configuration, BH RLC CHs, IP address, F1-U tunnels at source, etc., can be kept for a while so that the DL F1-U traffic can be transmitted via source, and the UL F1-U traffic can be transmitted via target. 

In addition, the above three options are not mutually excluded, i.e., option 1 is used for intra-CU migration, option 2 (enhancement on top of option 1) can be used for IAB-MT not supporting DAPS HO, while option 3 is applicable when DAPS HO is supported.    
3 Conclusions
In this contribution, we discuss the service interruption reduction for IAB node migration, and propose:
Proposal 1: during the IAB node migration procedure, the default BAP routing ID and default BH RLC CH for F1-U traffic can be configured to the IAB-MT part for F1-U traffic interruption at the target path.
Proposal 2: during inter-CU migration procedure, the F1-C traffic can be switched to the target IAB donor CU as long as the IAB-MT part accesses to the target IAB donor CU.
Proposal 3: during inter-CU migration procedure, the F1-U traffic can be anchored to the source IAB donor CU before the transmission path is configured at the target path. 

Proposal 4: if IAB-MT part supports DAPS handover, the configurations for serving the collocated IAB-DU part at source, e.g., BAP configuration, BH RLC CHs, IP address, F1-U tunnels at source, etc., can be kept for a while so that the DL F1-U traffic can be transmitted via source, and the UL F1-U traffic can be transmitted via target. 
For proposal 1, we prepared a draft stage 2 CR in [1]. 
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