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1  Introduction

In the last RAN3 meeting, following agreements [1] were achieved for reduction of service interruption,
The condition for the descendant node to send the buffered RRC message to its child node is: Upon a descendant IAB-MT receiving the RRC reconfiguration for its own intra-donor migration (e.g., including the new IP address(es) without PCI change).

WA: Upon migration/HO failure case, the buffered RRC message is still transferred to child node.

Agree to confirm solution 1: An IAB-DU buffers an RRC message for a child IAB-MT based on an indication in the F1AP message carrying this RRC message.

When a second RRC Reconfiguration arrives for the child-node before the buffered RRC Reconfiguration message has been released to the child node, the parent node sends both RRC messages in sequence immediately.

CHO combined with solution#1 is not addressed by RAN3 unless requested by RAN2. 

RAN3 believes the CHO combined with solution#1 is not feasible.

FFS whether to send an LS to RAN2
In this contribution, the discussion is mainly about the remaining issues on the concurrent TNL migration and the avoidance of IP address reconfiguration of descendant IAB nodes.

2  Discussion
2.1 Concurrent TNL Migration
At the last RAN3 meeting, there was a working assumption:

WA: Upon migration/HO failure case, the buffered RRC message is still transferred to child node.

To decrease system complexity, we would like to turn this WA into an agreement, i.e., the child node will handle the invalidated RRC message in an appropriate way through implementations.

Proposal 1: Turn the WA into agreement: Upon migration/HO failure case, the buffered RRC message is still transferred to child node.
The TP for TS 38.401 to capture the above proposal is shown in the Annex.

2.2 Avoidance of IP address reconfiguration for descendent nodes
According to the previous discussion on inter-donor-DU re-routing, the inter-donor-DU tunnel is to solve the issue of UL source IP filtering at the target IAB-donor-DU and the intermediate IP routers on the path between the source IAB-donor-CU and the target IAB-donor-DU, which is out of control of the source IAB-donor-CU.
While for partial migration, if the IP addresses of the descendent IAB nodes have been configured by the target IAB-donor-DU, there would be no source IP filtering issues for the subsequent UL IP packets from the target IAB-donor-DU to the source IAB-donor-CU.
To summarize, donor-DU tunnelling is one way to solve the UL source IP filtering issue but is not the only way to avoid the IP address reconfiguration for the descendent IAB nodes. Also, it is only a temporary compromise for the on-the-fly packets that are unable to update the new source IP addresses and is not a stable solution in the long run.
Proposal 2: “Whether the IP tunnel between Donor-DUs should be also used across CUs for partial migration” has no relationship on “avoidance of IP address reconfiguration of descendent nodes”.

Proposal 3: No further enhancement/impact is needed to avoid IP address reconfiguration for descendent IAB nodes in partial migration.
3  Conclusion

This paper mainly discusses the remaining issues on the avoidance of IP address reconfiguration of descendant IAB node, and the following proposals are provided:
Proposal 1: Turn the WA into agreement: Upon migration/HO failure case, the buffered RRC message is still transferred to child node.
Proposal 2: “Whether the IP tunnel between Donor-DUs should be also used across CUs for partial migration” has no relationship on “avoidance of IP address reconfiguration of descendent nodes”.

Proposal 3: No further enhancement/impact is needed to avoid IP address reconfiguration for descendent IAB nodes in partial migration.

4  Reference

[1] Chairman notes of 3GPP TSG-RAN WG3 meeting #114bis-e.
5  Annex: Text Proposal for TS 38.401

START OF CHANGE

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.  

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. 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, or before 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.

In case IPsec tunnel mode is used for TNL protection, the IAB-node may use MOBIKE to migrate the IPsec tunnel to the new IP outer addresses. After the completion of the MOBIKE procedure, the IAB-DU initiates a F1AP gNB-DU Configuration Update procedure from which the IAB-donor-CU can conclude whether the existing inner IP address(es) (e.g. for SCTP association) and the DL F-TEID can be reused.

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. If performed in parallel, the IAB-donor-CU sends the RRCReconfiguration message with the new TNL address(es) and the new default UL mapping to the descendent node while the migrating IAB-MT is still connected with source parent node, for example, before Step 5. In this case, the UE CONTEXT MODIFICATION REQUEST message carrying this RRCReconfiguration message includes a conditional delivery indication for the descendent node’s parent IAB-DU to withhold the delivery of the RRCReconfiguration message as specified as specified in TS 38.473 [4].
NOTE:
In case of migration/HO failure of the migrating IAB-MT, the buffered RRCReconfiguration message is still transferred to the descendent 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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