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Introduction

During RAN#82 meeting, IAB WI was approved. One of the objectives is specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU) and between different IAB-donors. Migration of IAB-node could be network-controlled or due to BH RLF. During RAN3#105bis meeting, a TP on Intra-CU topology adaptation procedure has been agreed. Based on this agreed TP, in this contribution, we will further discuss some left issues about network-controlled intra-CU topology adaptation procedure.

Discussion

IAB-node migration is initiated by the CU based on the measurements reported by the migrating IAB-MT. The measurements may be based on a measurement configuration that the IAB-node received from the CU before. IAB-node migration procedure takes the steps of Inter-gNB-DU mobility described in TS 38.401 as the baseline. Besides, additional signaling is needed for route changes of on-path IAB-nodes and on-path IAB-donor DUs. 

As we know, the migrating IAB-node MT may trigger random access procedure after receiving the RRCConnectionReconfiguration message including reconfigurationWithSync. Then it may not forward any data for its downstream IAB-nodes until it succeeds to connect to the target parent node, which may cause service latency for its downstream IAB-nodes. But if the migrating IAB-node stops serving the child IAB-nodes and all the downstream the child IAB-nodes try to access to another parent IAB-node via RRC reestablishement or migration procedure, these processes may not only cause service latency, but also bring unnecessary signaling overhead and make the network topology unstable. Therefore, it is suggested for the migrating IAB-node to continue serving the child IAB-nodes during IAB-node migration.

Observation 1: If the migrating IAB-node stops serving the child IAB-nodes during intra-CU migration, the child IAB-node may try to access to another parent IAB-node via RRC reestablishement or migration procedure, these processes may not only cause service latency, but also bring unnecessary signaling overhead and make the network topology unstable.
Proposal 1: The migrating IAB-node shall continue serving child IAB-nodes during intra-CU migration.

The configuration of TNL address(es)

According to the agreed TP [1] as shown in Figure 1, after the migrating IAB-node connects to the target parent node, it is FFS for the configuration of TNL address(es). 
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Figure 1: IAB intra-CU topology adaptation procedure
For DL traffic transmission, the IAB node DU should provide the DL UP TNL information (i.e., IP address of IAB-DU + GTP-U TEID) to IAB donor-CU for each UE DRB. As we know, the GTP-TEID IE is the GTP Tunnel Endpoint Identifier to be used for the user plane transport between the gNB-CU and gNB-DU. For intra-CU migration scenario, both gNB-CU and gNB-DU are not changed for the accessing UE, so the GTP-TEID can keep unchanged. While the IP address of the migrating IAB node DU may be changed, thus the migrating IAB node should inform IAB donor-CU of its new IP address. In RAN3#105bis meeting, the following agreements related to IP address have been achieved. 

Agreements:

IAB node can obtain an IP address via OAM

The donor CU or donor DU can use OAM or DHCP to allocate IAB node IP address

IAB node can request one or more IP addresses from donor CU via RRC

CU can obtain IAB node IP address from donor DU via F1AP (other methods are not precluded)

CU can send IP address to IAB node via RRC. 

Based on above agreements, if the migrating IAB-node obtains IP address from OAM, it needs to inform IAB donor-CU of its new IP address(es) in order that IAB donor-CU can use the new IP address(es) to configure routing and bearer mapping, e.g. via GNB-DU CONFIGURATION UPDATE procedure.
Proposal 2: If IAB node obtains IP address(es) from OAM, it can inform IAB donor-CU of its new IP address(es) via GNB-DU CONFIGURATION UPDATE procedure.
If the migrating IAB-node obtains IP address from donor CU, during Step6 (The source parent node DU forwards the received RRCReconfiguration message to the migrating IAB-node MT), the donor CU can send the new IP address to IAB node via RRCReconfiguration.

Proposal 3: If IAB node obtains an IP address from IAB donor-CU, IAB donor-CU can send the new IP address of the IAB-DU to the IAB node via RRCReconfiguration.

For UL traffic transmission, considering the donor CU may change the CU-UP corresponding to a certain IAB-MT/UE DRB, the UL UP TNL information for such DRB shall be updated accordingly. IAB donor-CU can send UE CONTEXT MODIFICATION REQUEST to the migrating IAB node DU to modify the UL UP TNL Information for certain DRBs. Then, the UL UP TNL information of related accessing UE DRBs can be switched by the migrating IAB node using the new TNL address(es). 

Proposal 4: Considering that the CU-UP corresponding to a certain UE DRB may be changed during migration, IAB donor-CU can send UE CONTEXT MODIFICATION REQUEST to the IAB node DU to modify the UL UP TNL Information for certain DRBs.
 Procedure for the descendant nodes of the migrating IAB-node
According to above analysis, the IAB-node shall continue serving child IAB-nodes during intra-CU migration. Based on the agreed TP [1], when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is FFS. In our opinion, the update of backhaul RLC channels and BAP-layer route for the descendant nodes shall be performed after Step12. This is because the data/signaling for the descendant nodes can only be forwarded when the target path between the migrating IAB-node and target donor DU is established. But for Step15, it shall be performed before the Step15 for the migrating IAB-node since if the IAB-donor CU releases BH RLC channels and BAP routing entries on the source path for the migrating IAB-node, the migrating IAB-node cannot forward the data/signaling  for its  descendant nodes on the  source path.

Proposal 5: It is suggested that the update of backhaul RLC channels and BAP-layer route for the descendant nodes shall be performed after the BH RLC channels and routing have been configured between the migrating IAB-node and target donor DU.

Proposal 6: Based on the agreed TP [1], Step15 for the descendant node shall be performed before the Step15 for the migrating IAB-node.
 Other issues
Based on the agreed TP [1], the determination of the delivery of all upstream packets at the source path is FFS.  In our opinion, while the target path is already established, in-flight packets between the source parent node and IAB-donor CU can still be delivered in upstream direction until the BH RLC channels and BAP routing entries on the source path is released by the IAB-donor CU. When to release the BH RLC channels and BAP routing entries on the source path should be up to IAB-donor CU implementation.

Proposal 7: Though the target path is already established, in-flight packets between the source parent node and IAB-donor CU can still be delivered in upstream direction. When to release the BH RLC channels and BAP routing entries on the source path should be up to IAB-donor CU implementation.
In addition, It is also FFS how IAB-donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link. As we know, the source gNB-DU can send a Downlink Data Delivery Status frame to inform gNB-CU about the unsuccessfully transmitted downlink data, so that the gNB-CU can retransmit the unsuccessfully transmitted PDCP PDUs to the target gNB-DU. Since the DDDS is per access UE bearer level, only the access IAB node maintains the GTP-U tunnel for each UE DRB. Therefore,  the donor CU can trigger all the downstream IAB nodes of the migrating IAB node to send DDDS after the intra-CU migration. Then the IAB-donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link by the DDDS.

Observation 2:  IAB-donor CU knows the unsuccessfully transmitted downlink data over the backhaul link by the DDDS. For example, the donor CU can trigger all the downstream IAB nodes of the migrating IAB node to send DDDS after the intra-CU migration.
Conclusion

In this contribution, we discussed some left issues about network-controlled intra-CU topology adaptation procedure. And we have the following observations and proposals:

Observation 1: If the migrating IAB-node stops serving the child IAB-nodes during intra-CU migration, the child IAB-node may try to access to another parent IAB-node via RRC reestablishement or migration procedure, these processes may not only cause service latency, but also bring unnecessary signaling overhead and make the network topology unstable.

Observation 2:  IAB-donor CU knows the unsuccessfully transmitted downlink data over the backhaul link by the DDDS. For example, the donor CU can trigger all the downstream IAB nodes of the migrating IAB node to send DDDS after the intra-CU migration.
Proposal 1: The migrating IAB-node shall continue serving child IAB-nodes during intra-CU migration.

Proposal 2: If IAB node obtains IP address(es) from OAM, it can inform IAB donor-CU of its new IP address(es) via GNB-DU CONFIGURATION UPDATE procedure.
Proposal 3: If IAB node obtains an IP address from IAB donor-CU, IAB donor-CU can send the new IP address of the IAB-DU to the IAB node via RRCReconfiguration.

Proposal 4: Considering that the CU-UP corresponding to a certain UE DRB may be changed during migration, IAB donor-CU can send UE CONTEXT MODIFICATION REQUEST to the IAB node DU to modify the UL UP TNL Information for certain DRBs.
Proposal 5: It is suggested that the update of backhaul RLC channels and BAP-layer route for the descendant nodes shall be performed after the BH RLC channels and routing have been configured between the migrating IAB-node and target donor DU.

Proposal 6: Based on the agreed TP [1], Step15 for the descendant node shall be performed before the Step15 for the migrating IAB-node.
Proposal 7: Though the target path is already established, in-flight packets between the source parent node and IAB-donor CU can still be delivered in upstream direction. When to release the BH RLC channels and BAP routing entries on the source path should be up to IAB-donor CU implementation.
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