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1  Introduction

In the last RAN3 meeting, following agreements [1] were achieved for inter-donor IAB node migration, 

For IP address addition, non-F1-terminating CU to configure IP addresses on the boundary node via Rel-16 RRC signalling, and boundary node reports the F1-U IP addresses it wants to use via Rel-16 F1AP signalling to the F1-terminating CU.

The non-F1-terminating CU to use Rel-16 RRC procedures for replacement and release of IP addresses at the boundary node. 

The F1-terminating CU sends the information necessary for the non-F1-terminating CU to configure the DL mapping on its Donor-DU.

WA: F1AP is used for header-rewriting configuration on the boundary node.

A new Xn procedure is introduced to enable the inter topology migration of F1 transport. FFS if UA or NUA Xn procedure.

It is FFS whether the CUs retain the Xn AP IDs after the non-F1-terminating CU has sent the UE Context Release message to the F1-terminating CU.
For IP address reconfiguration of descendent nodes, if needed:

· An Xn procedure between F1-terminating and non-F1-terminating CUs is used, and the F1-terminating CU adds, replaces or releases the IP addresses on the descendent node via RRC.

· The same Xn procedure is also used for the transfer of the descendent node’s QoS info/L2 info.

· The same Xn procedure is used for partial migration, inter-donor redundancy and RLF recovery.

· As the baseline, the reconfiguration of the descendent node occurs after the establishment of the target path. FFS on further details. 

WA: The following information is exchanged between F1-terminating CU (CU1) and non-F1-terminating CU (CU2) for boundary node traffic:

· CU1->CU2

· QoS info per traffic type for non-UP traffic and per one or bundle of F1-U tunnels for UP traffic; content is FFS.

· DL IP address info 

· CU2->CU1

· DL: IPv6 FL/DSCP value 

· UL: UL boundary node configuration, e.g., UL BH mapping, for each QoS info; pending RAN2.

For revocation of partial migration, this procedure is initiated by the non-F1-terminating CU. It is FFS whether the Xn Handover is used procedure. It is FFS that the initiation of revocation can be triggered by the F1-terminating CU.

RLF recovery uses the existing Xn procedure for fetching the context of the boundary IAB-MT, and the new Xn procedure for enabling the inter topology migration of F1 transport.

For IP address allocation during RLF recovery, same mechanisms to be used as for partial migration.

Way forward: Discussions on IAB full migration are stopped for Rel17. The topic may be addressed in future releases.

In this contribution, the discussions are mainly about the remaining issues on inter-donor migration and inter-donor RLF recovery.

2  Discussion
2.1 Partial migration

2.1.1  Partial migration procedure
Following are the remaining issues for the partial migration procedure,

· Issue #1: How does the source IAB-donor-CU set IPv6 FL in DL packets of IKE/SCTP-INIT handshakes during migration if it doesn’t know with which IAB-DU it communicates at this stage?
According to TS 38.340 [2], 
	5.2.1.4.3
Mapping to BH RLC Channel at IAB-donor-DU

For a BAP SDU received from upper layers at the IAB-donor-DU, the BAP entity performs mapping to an egress BH RLC channel based on:

· Downlink Traffic to BH RLC Channel Mapping Configuration, which is derived from IP-to-layer-2 traffic mapping Information List IE , and optionally together with the Configured BAP address IE and the BH RLC Channel to be Setup/Modified List IE, as configured on the IAB-donor-DU in TS 38.473 [5].

Each entry of the Downlink Traffic to BH RLC Channel Mapping Configuration contains:

· a destination IP address, which is indicated by Destination IAB TNL Address IE in IP header information IE including an IPv4 address or IPv6 address or an IPv6 address prefix,

· an IPv6 flow label, if configured, which is indicated by IPv6 Flow Label IE in IP header information IE,

· a DSCP, if configured, which is indicated by DSCP IE in DS Information List IE in IP header information IE,


Besides, according to TS 38.473 [3], we have,
	9.3.1.97
IP Header Information

This IE indicates the IP header information included in the Traffic Mapping Information IE for DL traffic.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Destination IAB TNL Address

M

9.3.1.102
This IE indicates the destination IPv4 address, or IPv6 address or IPv6 prefix of a DL packet.

DS Information List

0.. <maxnoofDSInfo>

>DSCP
M

BIT STRING (SIZE(6))

This IE indicates the DS information of DL traffic.

IPv6 Flow Label
O
BIT STRING (SIZE(20))

This IE indicates the IPv6 Flow Label of DL traffic.




The DSCP and IPV6 Flow Label are optional for the DL IP to Layer 2 traffic mapping at the IAB-donor-DU, i.e., the target IAB-donor-DU can do the DL bearer mapping only based on the destination IP address. 
Proposal 1: During IKE/SCTP-INIT handshakes, DL mapping is configured only based on the IP address(es) of the migrating IAB-node (i.e., no further impact on how the source IAB-donor-CU sets the FL/DSCP in DL packets during migration), if it doesn’t know with which IAB-DU it communicates before F1-C setup.
· Issue #2: Whether the CUs retain the Xn AP IDs after the non-F1-terminating CU has sent the UE Context Release message to the F1-terminating CU?

Basically, this is mainly about whether the source/target IAB-donor-CU should be aware that the subsequent QoS/IP/L2 coordination Xn procedure is about the previously migrated IAB-MT. Since the F1-terminating CU of the descendant IAB nodes remains unchanged, it is better to retain the Xn AP IDs of the migrating IAB-MT for signalling efficiency.
Proposal 2: The CUs retain the Xn AP IDs after the target IAB-donor-CU has sent the UE Context Release message to the source IAB-donor-CU, i.e., the same Xn AP IDs for the HO procedure and the Xn procedure for QoS/IP/L2 information exchange.
Furthermore, according to the agreement that “As the baseline, the reconfiguration of the descendent node occurs after the establishment of the target path”, the Xn procedure for QoS/L2 coordination of the descendent node should be after the Xn HO procedure.

Proposal 3: The Xn procedure for QoS/L2 information exchange should be after the Xn HO procedure, in partial migration.
Furthermore, based on the latest agreements, we give an example of the partial migration procedure.
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Figure 8.xx.1-1: IAB inter-CU topology adaptation procedure 
1. The source IAB-donor-CU sends a HANDOVER REQUEST message to the target IAB-donor-CU over the Xn interface. 

2. The target 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. 

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

4. The target IAB-donor-CU performs admission control and provides the new RRC configuration as part of the HANDOVER REQUEST ACKNOWLEDGE message. 

5. The source IAB-donor-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node IAB-DU, which includes the received RRCReconfiguration message from the target IAB-donor-CU. 

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 source 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 target IAB-donor-CU to convey the received RRCReconfigurationComplete message. 

11. The target IAB-donor-CU triggers path switch procedure for the migrating IAB-MT, if needed.

12. The target 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. 

Editor’s Note: Whether the step 12 can be performed at earlier stage is FFS.

Editor’s Note: Before step 12, the signalling exchange between the source IAB-donor-CU and the target IAB-donor-CU is needed to help the target IAB-donor-CU configure the BAP routing and BH RLC CH mapping at the target path, and help the target IAB-donor-CU perform the configuration for traffic transmission via the target path. FFS on details. 

13. The F1-C and F1-U connections with source IAB-donor-CU are switched to use the new TNL address(es) of the migrating IAB-node. The target IAB-donor-CU configures BH RLC channels between the target parent IAB-DU and the migrating IAB-MT referring to the QoS/L2 info exchanged in the new Xn procedure with the source IAB-donor-CU. The source IAB-donor-CU updates the UL BH information associated with each GTP-tunnel to the migrating IAB-node. The source IAB-donor-CU may also update the UL BH information associated with non-UP traffic. 
14. The target IAB-donor-CU sends UE CONTEXT RELEASE message to the source IAB-donor-CU.

15. The source IAB-donor-CU may release BH RLC channels and BAP-sublayer routing entries on the source path between source parent IAB-node and source IAB-donor-DU. 
The TP for TS 38.401 to capture this procedure is shown in the Annex part.
2.1.2  IP address related
As for IP address assignment, we mainly have the following issue,
· Issue #1: whether the source IAB-donor-CU needs to know the outer IP address(es) for IPsec tunnel mode.

If the IPsec tunnel mode is used, it is worth to clarify that the new IP address(es) obtained from the target IAB-donor-CU is the outer IP address(es). While, how to obtain the inner IP address(es) is same as the principle of IAB IP address allocation (e.g., via gNB-DU Configuration Update, UE Context Modification, IAB UP Configuration Update, etc.) in Release 16.
For partial migration, the outer IP address(es) of the IAB-node is useful for the DL IP-to-BAP mapping configuration at the target IAB-donor-DU, but such mapping configuration is managed by the target IAB-donor-CU. In this case, the outer IP address(es) of the IAB-node will not even be seen by the source IAB-donor-CU.

On the other side, the SeGW is logically separated from the IAB-donor-CU, and out of the management of 3GPP. And the outer IP address is terminated at the SeGW, not at the CU. The SeGW is aware of the association between the inner IP and the newly assigned outer IP during the IKE/SCTP-INIT handshake process. Therefore, the outer IP address is not necessary for the source IAB-donor-CU.
Proposal 4: The outer IP address for F1-C of migration IAB node does not need to be known by source IAB-donor-CU.
Besides, according to the agreement of RAN3 #114e that “For network-based IP address allocation, the existing XnAP HO signalling be used for carrying the RRC containers for IP address assignment to the boundary node.”, for the purpose of signalling efficiency, the IP address information exchange for the descendant IAB nodes can be merged into the Xn HO procedures of the migrating IAB node.
Proposal 5: For IP address reconfiguration of descendent IAB nodes, the IP address information exchange for descendant IAB nodes can be merged in the Xn HO procedure of the migrating IAB node.
2.1.3  Revocation of partial inter-donor migration
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Figure 1. Example for revocation of partial migration
In the last RAN3 meeting, we have the following agreement for revocation of partial migration,
For revocation of partial migration, this procedure is initiated by the non-F1-terminating CU. It is FFS whether the Xn Handover is used procedure. It is FFS that the initiation of revocation can be triggered by the F1-terminating CU.

Based on our understanding, for partial migration, all paths through the migrating IAB node (i.e., IAB node2) are migrated from the source topology managed by CU1 (i.e., F1-terminating CU) to the target topology of CU2 (i.e., non-F1-terminating CU). For the revocation process, it is mainly about the release of the migrated paths in the target topology and re-addition of these paths in the source topology, which is equivalent to a reverse HO procedure from CU2 to CU1. Since the target topology is managed by CU2, and this HO procedure is initiated by CU2, there is no need to support the initiation of revocation of CU1, i.e., the F1-terminating CU.
Proposal 6: For revocation of partial migration initiated by the non-F1-terminating CU, Xn HO procedure is used (i.e., no further enhancement).

Proposal 7: In partial migration, there is no need to support the initiation of revocation triggered by the F1-terminating CU. 
2.1.4  IAB-MT migration with no PDU session

For partial migration, we observe the following issue,

Based on the agreement of RAN3 #108 meeting “DRB setup is optional for NR SA since Rel-15; E-RAB setup is mandatory in LTE since Rel-8”, i.e., there may be no DRB or PDU session for the IAB-MT at the time of partial migration. However, the PDU Session Resources To Be Setup List IE is mandatory for the HANDOVER REQUEST message. And this will cause ambiguity in the source and target gNB, in the case that the IAB-MT has no PDU session. The same situation also occurs in the NRDC setup procedure for IAB-MT, of which the PDU Session Resources To Be Added List IE is also mandatory for the S-NODE ADDITION REQUEST message.
To solve the above problem, the case “no PDU session” should be indicated in the above two messages to allow CU2 to ignore the PDU session IEs if the boundary IAB-MT has no PDU session. And two possible alternatives are given as follows,
· Alt #1: reuse the “IAB Node Indication” IE, it will be presented only if the IAB-MT has no PDU session.
· Alt #2: a new indication IE is introduced for the no PDU session case for HO and DC procedures.
Proposal 8: The case “no PDU session” should be indicated in the HANDOVER REQUEST and S-NODE ADDITION REQUEST messages, to allow CU2 to ignore the PDU session related IE if the boundary IAB-MT has no PDU session.
2.2 Inter-donor RLF recovery

In the last RAN3#114e meeting, we have the following agreements for inter-donor RLF recovery,
For IP address reconfiguration of descendent nodes, if needed:

· An Xn procedure between F1-terminating and non-F1-terminating CUs is used, and the F1-terminating CU adds, replaces or releases the IP addresses on the descendent node via RRC.

· The same Xn procedure is also used for the transfer of the descendent node’s QoS info/L2 info.

· The same Xn procedure is used for partial migration, inter-donor redundancy and RLF recovery.

· As the baseline, the reconfiguration of the descendent node occurs after the establishment of the target path. FFS on further details. 

RLF recovery uses the existing Xn procedure for fetching the context of the boundary IAB-MT, and the new Xn procedure for enabling the inter topology migration of F1 transport.

For IP address allocation during RLF recovery, same mechanisms to be used as for partial migration.

As shown in the following figure, we give an example of the inter-donor-CU RLF recovery procedure. 
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Figure 8.x.y-1: IAB inter-CU backhaul RLF recovery procedure for an IAB-node 
1. The IAB-MT of the IAB node declares BH RLF. 

2. The IAB-MT undergoing recovery performs Random Access towards a new patent IAB-DU.

3. The IAB-MT undergoing recovery sends RRCReestablishmentRequest to the new parent IAB-DU.

4. The new parent IAB-DU sends INITIAL UL RRC MESSAGE to the new IAB-donor-CU to convey the received RRCReestablishmentRequest message. 

5. The new IAB-donor-CU retrieves the UE Context for the IAB-MT undergoing recovery, through the Retrieve UE Context procedure in the Xn interface.

6. The new IAB-donor-CU sends DL RRC MESSAGE TRANSFER message to the new parent IAB-DU to convey the generated RRCReconfiguration message. 

7. The new parent IAB-DU sends RRCReestablishment to the IAB-MT undergoing recovery.
8. The IAB-MT undergoing recovery sends RRCReestablishmentComplete to the new parent IAB-DU.

9. The new parent IAB-DU sends UL RRC MESSAGE TRANSFER message to the new IAB-donor-CU to covey the received RRCReestablishmentComplete message.
10. The new IAB-donor-CU provides updated BH related configuration to the nodes on the recovery path (e.g. the new parent IAB node, intermediate hop IAB-nodes on the new path, the new IAB-donor-DU, etc.), which includes the routing and BH RLC channel mapping configurations related to the IAB-node undergoing recovery. 

11. The F1-C and F1-U connections with the initial IAB-donor-CU are switched to use the new TNL address(es) of the IAB-node undergoing recovery. The new IAB-donor-CU configures BH RLC channels between the new parent IAB-DU and the recovery IAB-MT referring to the QoS/L2 info exchanged in the new Xn procedure with the initial IAB-donor-CU. The initial IAB-donor-CU updates the UL BH information associated with each GTP-tunnel to the IAB-node undergoing recovery. This step may also update UL FTEID and DL FTEID associated to each GTP-tunnel. The initial IAB-donor-CU may also update the UL BH information associated with non-UP traffic. 
12. The initial IAB-donor-CU releases BH RLC channels and BAP-sublayer routing entries on the initial path between initial parent IAB-node and initial IAB-donor-DU.
The TP for TS38.401 to capture this procedure is shown in the Annex part.
For the inter-donor recovery procedure, it is worth noting that the IP address of the recovery IAB-node also needs to be updated since it connects to a new IAB-donor-DU after recovery, so the information about the IP address request for the recovery IAB node also needs to be provided from the initial IAB-donor-CU to the new IAB-donor-CU, similar to the inter-donor partial migration case. Considering that there is no Handover preparation procedure but just a context fetch procedure in the Xn interface for the RLF recovery case, such information can be carried in the RRC container and be transferred via the Xn UE context fetch procedure, and then the new IP address(es) may be provided from the new IAB-donor-CU to the recovery IAB-node directly. 
Proposal 9: In the inter-CU recovery procedure, the information about IP address(es) requested for the migrating IAB node (in RRC container) is included in the Retrieve UE CONTEXT Response message from the original IAB-donor-CU to the target IAB-donor-CU.

3  Conclusion

This paper mainly discusses the procedures for the inter-donor migration, then we provide the following proposals:
Proposal 1: During IKE/SCTP-INIT handshakes, DL mapping is configured only based on the IP address(es) of the migrating IAB-node (i.e., no further impact on how the source IAB-donor-CU sets the FL/DSCP in DL packets during migration), if it doesn’t know with which IAB-DU it communicates before F1-C setup.
Proposal 2: The CUs retain the Xn AP IDs after the target IAB-donor-CU has sent the UE Context Release message to the source IAB-donor-CU, i.e., the same Xn AP IDs for the HO procedure and the Xn procedure for QoS/IP/L2 information exchange.
Proposal 3: The Xn procedure for QoS/L2 information exchange should be after the Xn HO procedure, in partial migration.
Proposal 4: The outer IP address for F1-C of migration IAB node does not need to be known by source IAB-donor-CU.
Proposal 5: For IP address reconfiguration of descendent IAB nodes, the IP address information exchange for descendant IAB nodes can be merged in the Xn HO procedure of the migrating IAB node.
Proposal 6: For revocation of partial migration initiated by the non-F1-terminating CU, Xn HO procedure is used (i.e., no further enhancement).

Proposal 7: In partial migration, there is no need to support the initiation of revocation triggered by the F1-terminating CU. 
Proposal 8: The case “no PDU session” should be indicated in the HANDOVER REQUEST and S-NODE ADDITION REQUEST messages, to allow CU2 to ignore the PDU session related IE if the boundary IAB-MT has no PDU session.
Proposal 9: In the inter-CU recovery procedure, the information about IP address(es) requested for the migrating IAB node (in RRC container) is included in the Retrieve UE CONTEXT Response message from the original IAB-donor-CU to the target IAB-donor-CU.
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Annex: Text Proposal for TS 38.401

START OF CHANGE
8.xx
IAB Inter-gNB-CU Topology Adaptation

8.xx.1  IAB inter-CU topology adaptation procedure 
During the inter-CU topology adaptation for single-connected IAB-node, the IAB-MT switches connection from an old parent node to a new parent node, where the old and the new parent nodes are served by different IAB-donor-CUs. Without loss of generality, the old parent node can be referred to as source parent node, and the new parent node can be referred to as target parent node. 

Figure 8.xx.1-1 shows an example of the topology adaptation procedure where the migrating IAB-MT is migrated from one IAB-donor-CU to another IAB-donor-CU. In case the IAB-DU of the migrating IAB-node retains its F1 connection with the first IAB-donor-CU (i.e. the source IAB-donor-CU) after the migrating IAB-MT connects to the second IAB-donor-CU (i.e. the target IAB-donor-CU), this procedure renders the migrating IAB-node as a boundary IAB-node.
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Figure 8.xx.1-1: IAB inter-CU topology adaptation procedure 

1. The source IAB-donor-CU sends a HANDOVER REQUEST message to the target IAB-donor-CU over the Xn interface. 

2. The target 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. 

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

4. The target IAB-donor-CU performs admission control and provides the new RRC configuration as part of the HANDOVER REQUEST ACKNOWLEDGE message. 

5. The source IAB-donor-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node IAB-DU, which includes the received RRCReconfiguration message from the target IAB-donor-CU. 

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 source 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 target IAB-donor-CU to convey the received RRCReconfigurationComplete message. 

11. The target IAB-donor-CU triggers path switch procedure for the migrating IAB-MT, if needed.

12. The target 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. 

Editor’s Note: Whether the step 12 can be performed at earlier stage is FFS.

Editor’s Note: Before step 12, the signalling exchange between the source IAB-donor-CU and the target IAB-donor-CU is needed to help the target IAB-donor-CU configure the BAP routing and BH RLC CH mapping at the target path, and help the target IAB-donor-CU perform the configuration for traffic transmission via the target path. FFS on details. 

13. The F1-C and F1-U connections with source IAB-donor-CU are switched to the target path using 
the new TNL address(es) of the migrating IAB-node. The target IAB-donor-CU configures BH RLC channels between the target parent IAB-DU and the migrating IAB-MT, and the QoS/L2 info for those F1 connections is exchanged in the new Xn procedure between the source IAB-donor-CU and target IAB-donor-CU
. The source IAB-donor-CU updates the UL BH information associated with each GTP-tunnel to the migrating IAB-node. The source IAB-donor-CU may also update the UL BH information associated with non-UP traffic. 
14. 
15. 
16. The target IAB-donor-CU sends UE CONTEXT RELEASE message to the source IAB-donor-CU.

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

NEXT  CHANGE
8.x.y
Inter-CU Backhaul RLF recovery for single connected IAB-node 
The inter-CU backhaul RLF recovery procedure for single connected IAB-nodes enables recovery of an IAB-node to another parent node underneath different IAB-donor-CU, when the IAB-MT declares a backhaul RLF.
Figure 8.x.y-1 shows an example of the BH RLF recovery procedure for a single connected IAB-node. In this example, the IAB-node changes from its initial parent node to a new parent node, where the new parent node is served by an IAB-donor-CU different than the one serving its initial parent node.  
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Figure 8.x.y-1: IAB inter-CU backhaul RLF recovery procedure for an IAB-node 

1. The IAB-MT of the IAB node declares BH RLF. 

2. The IAB-MT undergoing recovery performs Random Access towards a new patent IAB-DU.

3. The IAB-MT undergoing recovery sends RRCReestablishmentRequest to the new parent IAB-DU.

4. The new parent IAB-DU sends INITIAL UL RRC MESSAGE to the new IAB-donor-CU to convey the received RRCReestablishmentRequest message. 

5. The new IAB-donor-CU retrieves the UE Context for the IAB-MT undergoing recovery, through the Retrieve UE Context procedure in the Xn interface.

6. The new IAB-donor-CU sends DL RRC MESSAGE TRANSFER message to the new parent IAB-DU to convey the generated RRCReconfiguration message. 

7. The new parent IAB-DU sends RRCReestablishment to the IAB-MT undergoing recovery.
8. The IAB-MT undergoing recovery sends RRCReestablishmentComplete to the new parent IAB-DU.

9. The new parent IAB-DU sends UL RRC MESSAGE TRANSFER message to the new IAB-donor-CU to covey the received RRCReestablishmentComplete message.
10. The new IAB-donor-CU provides updated BH related configuration to the nodes on the recovery path (e.g. the new parent IAB node, intermediate hop IAB-nodes on the new path, the new IAB-donor-DU, etc.), which includes the routing and BH RLC channel mapping configurations related to the IAB-node undergoing recovery. 

11. The F1-C and F1-U connections with the initial IAB-donor-CU are switched to use the new TNL address(es) of the IAB-node undergoing recovery. The new IAB-donor-CU configures BH RLC channels between the new parent IAB-DU and the recovery IAB-MT referring to the QoS/L2 info exchanged in the new Xn procedure with the initial IAB-donor-CU. The initial IAB-donor-CU updates the UL BH information associated with each GTP-tunnel to the IAB-node undergoing recovery. This step may also update UL FTEID and DL FTEID associated to each GTP-tunnel. The initial IAB-donor-CU may also update the UL BH information associated with non-UP traffic. 
12. The initial IAB-donor-CU releases BH RLC channels and BAP-sublayer routing entries on the initial path between initial parent IAB-node and initial IAB-donor-DU.
END OF CHANGE
�
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_1702284495.txt
!@@@Chart-generator later than 5.0����ÿ�	#This is the default signalling chart.
#Edit and press F2 to see the result.
#You can change the default chart

hscale=0.78;
defstyle z2 [text.font.face="Arial", text.size.normal=12,arrow.size=tiny,arrow.endtype=solid, vspacing=3];
defstyle z1 [text.font.face="Arial", text.size.normal=12,text.color="green-25%",arrow.color="green-25%",arrow.size=tiny,arrow.endtype=solid, vspacing=1, line.type=dashed, line.color="green-25%",line.width=1];
defstyle z3 [text.font.face="Arial", text.size.normal=12,text.bold=yes];
u:UE[z3];
mi:Migrating\nIAB-node[z3];
gsp:Source Path[z3]{
sp:Source Parent\nIAB-node[z3];
si:Intermediate hop\nIAB-node on\nthe source path[z3];
sd:Source IAB-\ndonor-DU[z3];
};
sid:Source IAB-\ndonor-CU[z3];

gtp:Target Path[z3]{
tp:Target Parent\nIAB-node[z3];
ti:Intermediate hop\nIAB-node on\nthe target path[z3];
td:Target IAB-\ndonor-DU[z3];
};
idc:Target IAB-\ndonor-CU[z3];
ngc:NGC[z3];


u<-mi<-sp<-si<-sd<-sid<-ngc: Downlink user data[z1];
u->mi->sp->si->sd->sid->ngc: Uplink user data[z1];
mark P1start;
sid->idc:1. HANDOVER REQUEST[z2];
idc->tp: 2. UE CONTEXT SETUP REQUEST[z2];
idc<-tp: 3. UE CONTEXT SETUP RESPONSE[z2];
idc->sid:4. HANDOVER REQUEST ACKNOWLEDGE\n(RRCReconfiguration)[z2];
sid->sp:5. UE CONTEXT MODIFICATION REQUEST\n(RRCReconfiguration)[z2];
sp->mi:6. RRCReconfiguration[z2];
sp->sid:7. UE CONTEXT MODIFICATION RESPONSE[z2];
mi<->tp:8. Random Access Procedure[z2];
mi->tp:9. RRCReconfigurationComplete[z2];
tp->idc:10. UL RRC MESSAGE TRANSFER \n(RRCReconfigurationComplete)[z2];
idc<->ngc:11. Path Switch Procedure[z2,line.type=dashed];
mark P1end;
mi--idc:12. Configuration of BH RLC channel, BAP route and mapping rules along target path \nbetween migrating IAB-node and target IAB-donor-DU via target parent IAB-node[text.font.face="Arial",text.size.normal=12];
mi--td:13. Redirection of migrating IAB-node-DU's F1-C and F1-U to target path[text.font.face="Arial",text.size.normal=12];
idc->sid:14.UE CONTEXT RELEASE[z2];
sp--sid:15. Release of BAP route along source path between migrating \nIAB-node and source IAB-donor-DU via source parent IAB-node[text.font.face="Arial",text.size.normal=12];
ngc->sid:[z1];
mark P2end;
join sid->td:[z1];
join u<-mi<-tp<-ti<-td: Downlink user data[z1];
u->mi->tp->ti->td: Uplink user data[z1];
join td->sid:[z1];
join sid->ngc:[z1];

vertical brace  P1start->P1end:Phase 1:IAB-MT migration [z2];
vertical brace  P1end->P2end:Phase 2:F1 transport migration [z2];
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mi
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_1702301527.txt
!@@@Chart-generator later than 5.0����ÿ�	#This is the default signalling chart.
#Edit and press F2 to see the result.
#You can change the default chart

hscale=0.78;
defstyle z2 [text.font.face="Arial", text.size.normal=12,arrow.size=tiny,arrow.endtype=solid, vspacing=3];
defstyle z1 [text.font.face="Arial", text.size.normal=12,text.color="green-25%",arrow.color="green-25%",arrow.size=tiny,arrow.endtype=solid, vspacing=1, line.type=dashed, line.color="green-25%",line.width=1];
defstyle z3 [text.font.face="Arial", text.size.normal=12,text.bold=yes];
u:UE[z3];
mi:Migrating\nIAB-node[z3];
gsp:Source Path[z3]{
sp:Source Parent\nIAB-node[z3];
si:Intermediate hop\nIAB-node on\nthe source path[z3];
sd:Source IAB-\ndonor-DU[z3];
};
sid:Source IAB-\ndonor-CU[z3];

gtp:Target Path[z3]{
tp:Target Parent\nIAB-node[z3];
ti:Intermediate hop\nIAB-node on\nthe target path[z3];
td:Target IAB-\ndonor-DU[z3];
};
idc:Target IAB-\ndonor-CU[z3];
ngc:NGC[z3];


u<-mi<-sp<-si<-sd<-sid<-ngc: Downlink user data[z1];
u->mi->sp->si->sd->sid->ngc: Uplink user data[z1];
mark P1start;
sid->idc:1. HANDOVER REQUEST[z2];
idc->tp: 2. UE CONTEXT SETUP REQUEST[z2];
idc<-tp: 3. UE CONTEXT SETUP RESPONSE[z2];
idc->sid:4. HANDOVER REQUEST ACKNOWLEDGE\n(RRCReconfiguration)[z2];
sid->sp:5. UE CONTEXT MODIFICATION REQUEST\n(RRCReconfiguration)[z2];
sp->mi:6. RRCReconfiguration[z2];
sp->sid:7. UE CONTEXT MODIFICATION RESPONSE[z2];
mi<->tp:8. Random Access Procedure[z2];
mi->tp:9. RRCReconfigurationComplete[z2];
tp->idc:10. UL RRC MESSAGE TRANSFER \n(RRCReconfigurationComplete)[z2];
idc<->ngc:11. Path Switch Procedure[z2,line.type=dashed];
mark P1end;
mi--idc:12. Configuration of BH RLC channel, BAP route and mapping rules along target path \nbetween migrating IAB-node and target IAB-donor-DU via target parent IAB-node[text.font.face="Arial",text.size.normal=12];
mi--td:13. Redirection of migrating IAB-node-DU's F1-C and F1-U to target path[text.font.face="Arial",text.size.normal=12];
idc->sid:14.UE CONTEXT RELEASE[z2];
sp--sid:15. Release of BAP route along source path between migrating \nIAB-node and source IAB-donor-DU via source parent IAB-node[text.font.face="Arial",text.size.normal=12];
ngc->sid:[z1];
mark P2end;
join sid->td:[z1];
join u<-mi<-tp<-ti<-td: Downlink user data[z1];
u->mi->tp->ti->td: Uplink user data[z1];
join td->sid:[z1];
join sid->ngc:[z1];

vertical brace  P1start->P1end:Phase 1:IAB-MT migration [z2];
vertical brace  P1end->P2end:Phase 2:F1 transport migration [z2];
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12. Configuration of BH RLC channel, BAP route and mapping rules along target path \nbetween migrating IAB-node and target IAB-donor-DU via target parent IAB-node
mi
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13. Redirection of migrating IAB-node-DU's F1-C and F1-U to target path
mi
td
0
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15. Release of BAP route along source path between migrating \nIAB-node and source IAB-donor-DU via source parent IAB-node
sp
sid
0
,��������


_1681841500.txt
!@@@Chart-generator later than 5.0����ÿ»�#This is the default signalling chart.
#Edit and press F2 to see the result.
#You can change the default chart

hscale=0.78;
defstyle z2 [text.font.face="Arial", text.size.normal=12,arrow.size=tiny,arrow.endtype=solid, vspacing=3];
defstyle z1 [text.font.face="Arial", text.size.normal=12,text.color="green-26%",arrow.color="green-26%",arrow.size=tiny,arrow.endtype=solid, vspacing=1, line.type=dashed,line.width=1, line.color="green-26%"];
defstyle z3 [text.font.face="Arial", text.size.normal=12,text.bold=yes];
defstyle z4 [text.font.face="Arial", text.size.normal=12];
u:UE[z3];
mi:Recovery\nIAB-node[z3];
gsp:Initial Path[z3]{
sp:Initial Parent\nIAB-node[z3];
si:Intermediate hop\nIAB-node on\nthe initial path[z3];
sd:Initial IAB- \ndonor-DU[z3];
};
sidc: Initial IAB-\ndonor-CU[z3];

gtp:Recovery Path[z3]{
tp:New Parent\nIAB-node[z3];
ti:Intermediate hop\nIAB-node on\nthe new path[z3];
td:New IAB-\ndonor-DU[z3];
};
tidc:New IAB-\ndonor-CU[z3];


u<-mi<-sp<-si<-sd<-sidc: Downlink user data[z1];
u->mi->sp->si->sd->sidc: Uplink user data[z1];
mi--mi:1.Determination of BH \nRLF on initial path[text.font.face="Arial", text.size.normal=12];
mi<->tp:2.Random Access Procedure[z4];
mi->tp:3. RRCReestablishmentRequest[z4];
tp->tidc:4. INITIAL UL RRC MESSAGE\n(RRCReestablishmentRequest)[z4];
tidc<->sidc:5. Xn Retrieve UE Context Procedure[z4];
tidc->tp:6. DL RRC MESSAGE TRANSFER\n(RRCReestablishment)[z4];
tp->mi:7. RRCReestablishment[z4];
mi->tp:8. RRCReestablishmentComplete[z4];
tp->tidc:9. UL RRC MESSAGE TRANSFER\n(RRCReestablishmentComplete)[z4];
tp--tidc:10. Configuration of BH channel, BAP route and mapping rules \nalong new path between recovery IAB-node and new IAB-donor-DU \nvia new parent IAB-node[text.font.face="Arial", text.size.normal=12];
mi--td:11. Redirection of recovery IAB-node-DU's F1 association to new TNL address(es), including F1-C and F1-U[text.font.face="Arial", text.size.normal=12];
sp--sidc:12. Release of BAP route along initial path between recovery IAB-\nnode and initial IAB-donor-DU via initial parent IAB-node[text.font.face="Arial", text.size.normal=12];
sidc->td:[z1];
join td->ti->tp->mi->u:Downlink user data[z1];
u->mi->tp->ti->td: Uplink user data[z1];
join td->sidc:[z1];
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