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1 Introduction
In last RAN3 meeting, some preliminary agreements were achieved for service interruption as:

	Topological redundancy should be considered as one mean among others for service interruption reduction. 

We shall consider how to reconfigure descendant nodes in order to reduce service interruption during migration


Till now, the inter-donor related procedure is still under discussion so the service interruption time in this scenario is unclear. Thus, in this contribution, we will address this issue for intra-donor related procedures. 
2 Discussion 
In this section, we will elaborate three aspects for the service interruption. 
· Default configuration for F1-U

This method aims at earlier setup for the F1-U traffic transmission during the migration procedure. According to the offline discussion in last meeting, companies seem to be fine with the default configuration for F1-U, and the discussion point is on using RRC or F1AP to configure it. In general, we think RRC is a good option. The reason is that, during the migration procedure, the default configuration of F1-U can be transmitted via HO Command together with the default configuration of F1-C. As a result, the F1-U traffic can be continuously transmitted after the IAB-MT part accesses to the new parent node. For the signaling via F1AP, it means that the F1-U traffic can be transmitted only after the F1 connection is set up. Apparently, F1AP causes larger delay than RRC. In this sense, we prefer to RRC. However, we are open for discussion on using F1AP if we can identify the clear benefit.   
Proposal 1: the default configurations for F1-U traffic (i.e., default BH RLC CH, default BAP routing ID) can be configured to the UE via RRC message (i.e., HO Command) during migration procedure.  Whether F1AP can be used or not needs further discussion. 
· “DAPS”-like solution
In HO Command message, the default configurations of F1-U and the new IP address(es) of IAB node are included. Thus, the F1-U traffic can be restarted via the new IP address(es) as long as the IAB-MT part accesses to the target parent node. In other words, the service interruption can only occur during the IAB-MT part handover procedure. In order to further reduce the interruption, the IAB-MT part can keep the connection with the source parent node. Meanwhile, IAB-MT part should keep the BAP layer related configurations (e.g., BAP address, BH RLC CH configuration, IP address of the source path) at the source path for continuously data transmission. This method uses the similar concept as DAPS, i.e., IAB-MT can keep communication with source parent node, while it is different from DAPS handover since it does not involve PDCP layer. Thus, we call it as “DAPS”-like solution. The benefit for this method is to reduce the interruption during the IAB-MT part handover. For intra-CU case, such benefit may be marginal; while for inter-CU case, if the UE context migration is performed one-by-one, the service interruption will be much larger than intra-CU case. So, such method can be considered as a candidate. Thus, we can discuss this method after inter-CU migration procedure is determined.
Proposal 2: “DAPS”-like solution can be discussed after inter-CU migration procedure is determined

· Service interruption for descendant nodes
During the migration procedure, the descendant nodes will be migrated together with the top level migrated node. Specifically, when the top-level migrated node accesses to the target parent node, the IP address(es) of the descendant nodes should be changed as well since those nodes connect to the target donor Du as well. In order to keep the continuous data transmission, the descendant nodes have to switch to the new IP address(es) with very small latency. One possible way is that the IAB donor CU can pre-send RRCReconfiguration message to the parent node of each descendant node. The transmission of such RRC message is triggered only if the collocated IAB-MT part of each descendant node receives the RRCReconfiguration message. The Fig. 1 gives one example. In Step 1&Step2, the RRCReconfiguration messages for Descendant node 1 and Descendant node 2 are sent to migrated IAB node and Descendant node 1, respectively, with a Delay Sending Indication. So, in step 5, the migrated IAB node will send the RRC message descendant node 1 as long as its IAB-MT part receives its own RRC message, similarly, Descendant node 1 can send the RRC message of Descendant node 2 at step 6.  With this method, the descendant nodes can be switched to the target path almost at the same time as the top level migrated IAB node, and the service interruption time can be reduced similarly as the top level migrated IAB node. 
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Step2: F1AP: DL RRC MESSAGE TRANSFER (incl. RRCReconfig @ Descendant node 2, Delay Sending Indication)
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Step 6: RRC: RRCReconfig @ Descendant node 2

Fig. 1 Delay transmission of RRCReconfiguration message

Proposal 3: the delay transmission of RRCReconfiguration message can be applied to reduce the service interruption of the descendant nodes
3 Conclusions
In this contribution, we discuss the service interruption reduction for intra-donor IAB node migration, and propose:
Proposal 1: the default configurations for F1-U traffic (i.e., default BH RLC CH, default BAP routing ID) can be configured to the UE via RRC message (i.e., HO Command) during migration procedure.  Whether F1AP can be used or not needs further discussion. 

Proposal 2: “DAPS”-like solution can be discussed after inter-CU migration procedure is determined

Proposal 3: the delay transmission of RRCReconfiguration message can be applied to reduce the service interruption of the descendant nodes
For proposal 1, we prepared a draft stage 2 TP to reflect the potential impact. 

TP for TS38.401

8.2.3
Intra-CU topology adaptation procedure

8.2.3.1
Intra-CU topology adaptation procedure in SA
During the intra-CU topology adaptation in SA, both the source and the target parent node are served by the same IAB-donor-CU. The target parent node may use a different IAB-donor-DU than the source parent node. The source path may have common nodes with the target path. Figure 8.2.3.1-1 shows an example of the topology adaptation procedure, where the target parent node uses a different IAB-donor-DU than the one used by the source parent node.  
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Figure 8.2.3.1-1: IAB intra-CU topology adaptation procedure

1.
The migrating IAB-MT sends a MeasurementReport message to the source parent node IAB-DU. This report is based on a Measurement Configuration the migrating IAB-MT received from the IAB-donor-CU before.

2.
The source parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received MeasurementReport.

3.
The IAB-donor-CU sends a UE CONTEXT SETUP REQUEST message to the target parent node IAB-DU to create the UE context for the migrating IAB-MT and set up one or more bearers. These bearers can be used by the migrating IAB-MT for its own signalling, and, optionally, data traffic. 

4.
The target parent node IAB-DU responds to the IAB-donor-CU with a UE CONTEXT SETUP RESPONSE message.

5.
The IAB-donor-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node IAB-DU, which includes a generated RRCReconfiguration message. The RRCReconfiguration message includes a default BH RLC channel and a default BAP Routing ID configuration for UL F1-C/non-F1 traffic mapping on the target path. It may include additional BH RLC channels. It may also include a default BH RLC channel and a default BAP Routing ID configuration for UL F1-U traffic mapping to the target path. This step may also include allocation of TNL address(es) that is (are) routable via the target IAB-donor-DU. The new TNL address(es) may be included in the RRCReconfiguration message as a replacement for the TNL address(es) that is (are) routable via the source IAB-donor-DU. In case IPsec tunnel mode is used to protect the F1 and non-F1 traffic, the allocated TNL address is outer IP address. The TNL address replacement is not necessary if the source and target paths use the same IAB-donor-DU. The Transmission Action Indicator in the UE CONTEXT MODIFICATION REQUEST message indicates to stop the data transmission to the migrating IAB-node.

6.
The source parent node IAB-DU forwards the received RRCReconfiguration message to the migrating IAB-MT.

7.
The source parent node IAB-DU responds to the IAB-donor-CU with the UE CONTEXT MODIFICATION RESPONSE message.

8.
A Random Access procedure is performed at the target parent node IAB-DU.

9.
The migrating IAB-MT responds to the target parent node IAB-DU with an RRCReconfigurationComplete message.

10.
The target parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received RRCReconfigurationComplete message. Also, uplink packets can be sent from the migrating IAB-MT, which are forwarded to the IAB-donor-CU through the target parent node IAB-DU. These UL packets belong to the IAB-MT’s own signalling and, optionally, data traffic.

11.
The IAB-donor-CU configures BH RLC channels and BAP-sublayer routing entries on the target path between the target parent IAB-node and target IAB-donor-DU as well as DL mappings on the target IAB-donor-DU for the migrating IAB-node’s target path. These configurations may be performed at an earlier stage, e.g. immediately after step 3. The IAB-donor-CU may establish additional BH RLC channels to the migrating IAB-MT via RRC message. 
12.
The F1-C connections are switched to use the migrating IAB-node’s new TNL address(es), IAB-donor-CU updates the UL BH information associated to each GTP-tunnel to migrating IAB-node. This step may also update UL FTEID and DL FTEID associated to each GTP-tunnel. All F1-U tunnels are switched to use the migrating IAB-node’s new TNL address(es). This step may use non-UE associated signaling in E1 and/or F1 interface to provide updated UP configuration for F1-U tunnels of multiple connected UEs or child IAB-MTs. The IAB-donor-CU may also update the UL BH information associated with non-UP traffic. Implementation must ensure the avoidance of potential race conditions, i.e. no conflicting configurations are concurrently performed using UE-associated and non-UE-associated procedures.
13.
The IAB-donor-CU sends a UE CONTEXT RELEASE COMMAND message to the source parent node IAB-DU.

14.
The source parent node IAB-DU releases the migrating IAB-MT’s context and responds to the IAB-donor-CU with a UE CONTEXT RELEASE COMPLETE message.

15.
The IAB-donor-CU releases BH RLC channels and BAP-sublayer routing entries on the source path between source parent IAB-node and source IAB-donor-DU. 

NOTE: 
In case that the source path and target path have common nodes, the BH RLC channels and BAP-sublayer routing entries of those nodes may not need to be released in Step 15. 

Steps 11, 12 and 15 should also be performed for the migrating IAB-node’s descendant nodes, as follows:

The IAB-donor-CU may allocate new TNL address(es) that is (are) routable via the target IAB-donor-DU to the descendent nodes via RRCReconfiguration message.

If needed, the IAB-donor-CU may also provide a new default UL mapping which includes a default BH RLC channel and a default BAP Routing ID for UL F1-C/non-F1 traffic on the target path, to the descendant nodes via RRCReconfiguration message.
If needed, the IAB-donor-CU configures BH RLC channels, BAP-sublayer routing entries on the target path for the descendant nodes and the BH RLC channel mappings on the descendant nodes in the same manner as described for the migrating IAB-node in step 11. 

The descendant nodes switch their F1-C connections and F1-U tunnels to new TNL addresses that are anchored at the new IAB-donor-DU, in the same manner as described for the migrating IAB-node in step 12.

Based on implementation, these steps can be performed after or in parallel with the handover of the migrating IAB-node. 

NOTE:
In upstream direction, in-flight packets between the source parent node and the IAB-donor-CU can be delivered even after the target path is established. 
NOTE:
In-flight downlink data in the source path may be discarded, up to implementation via the NR user plane protocol (TS 38.425 [24]).
NOTE:
The IAB-donor-CU can determine the unsuccessfully transmitted downlink data over the backhaul link by implementation.
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sp->idc:7.UE CONTEXT MODIFICATION RESPONSE[z2];
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u<-mi<-tp<-ti<-td<-idc: Downlink user data[z1];
u->mi->tp->ti->td->idc: Uplink user data[z1];
idc->sp:13.UE CONTEXT RELEASE COMMAND[z2];
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