3GPP TSG RAN WG3 Meeting #114bis-e           		          		R3-220709
Electronic meeting, 17th – 26th Jan 2022	
Agenda Item:	13.2.2
Source:	Intel Corporation
Title:	Intra-donor CU Service Interruption Reduction
Document for:	Discussion and Decision
Introduction
In last RAN3 #114e meeting, following working assumption was agreed:
	WA: Solution 1 for delivery of RRCReconfiguration over the source path in intra-donor migration is agreed. This WA can be revisited if RAN2 raises objections/remarks. 


In this contribution, we further analyze the remaining open issues regarding to solution 1.
Discussion
Remaining open issues of Solution 1
In solution 1, descendant IAB-nodes’ RRCReconfiguration messages are sent via source path to their parent IAB-node(s). Different with Rel-16, the parent IAB-node will not send this RRCReconfiguration immediately to the corresponding child IAB-node. It can withhold the message and deliver to the child IAB-node in later stage. 
In this section, we will analyze the following open issues which should be further studied in RAN2, as summarized in [1]:
1) PDCP impact due to RRC message(s) withheld at the parent IAB-node
[bookmark: _Hlk85531433]2) Migration failure handling 
3) Trigger condition of successful migration
PDCP Impact due to RRC message(s) withheld at the parent IAB-node
As captured in [1], RRC messages (PDCP PDUs) should be received in sequence at the child IAB-node. It was agreed in RAN3 #113e meeting:
	To reduce the service interruption during intra-donor migration, the Step 11 can be performed before Step 3 (only stage-2 impact is needed).
-	the avoidance of unnecessary DL data transmission over the source path between IAB donor CU and migrating IAB node
-	the transmission of in-flight DL packets buffered at migrating IAB node and its descendant node(s), after the migration


In this case, IAB-donor CU will send updated configuration of BH RLC channels and BAP sub-layer routing entries on the target path before IAB-donor CU sends a UE CONTEXT SETUP REQUEST to the target parent IAB-DU to create the UE context for the migrating IAB-MT. 
However, the RRCReconfiguration of migrating and descendant IAB-nodes should be generated after IAB-donor CU receives a successful UE CONTEXT SETUP RESPONSE from the target parent IAB-DU. An example procedure for Solution 1 considering the timing of configuration update is shown as below:


Figure 1. Example procedure for Solution 1
As shown in Figure 1, after sending the withheld RRCReconfiguration message of grand-child IAB-node(s) to the child IAB-node, the migrating IAB-node starts its RACH procedure right after it receives withheld RRCReconfiguration message for its own child IAB-node(s). Step 5 to Step 8 happen within a very short time if RACH is successful. It is very rare that IAB-donor CU will send a new RRCReconfiguration message during such short period. Hence, there’s a low opportunity for a parent IAB-DU to withhold multiple RRCReconfiguration messages for the same child IAB-node. There’s no need to optimize for this rare scenario.
Observation 1: [bookmark: _Ref85786717]It is a rare case that IAB-donor CU will configure new RRCReconfiguration messages to child/descendant IAB-node of migrating IAB-node during the short period between pre-configuration and execution triggering. There’s no need to optimize for this rare scenario.
The CU should also be aware of this and can avoid sending another RRC Reconfiguration message before receiving the RRCReconfigurationComplete message.  Even it occurs, the IAB-node can follow the same procedure as a normal UE. The IAB-node processes the received RRCReconfiguration messages in sequence order. The parent IAB-node will withhold all withheld RRCReconfiguration messages and send it to its child IAB-node(s) in sequence order, so that the child IAB-node can process the received RRCReconfiguration messages according to the transaction identifiers in RRC messages in sequence order. No enhancement to PDCP layer is needed.
Proposal 1: [bookmark: _Ref79003414][bookmark: _Ref85786722]If the parent IAB-node receives another RRCReconfiguration message before the condition has been met, same as normal UE, IAB-node should process the received RRCReconfiguration messages in sequence order in which they are received. No enhancement to PDCP layer is needed.
Migration failure handling
If the migration of the intermediate IAB-node is successful, there’s no additional RAN2 impact, as the withheld RRCReconfiguration messages can be then delivered to each child IAB-node, which is shown in Figure 1. However, in case of migrating IAB-node’s handover failure, it is not clear how the parent IAB-node should handle the withheld RRCReconfiguration messages. 
When the migrating procedure is failed at the intermediate IAB-node, the preconfigured child IAB-nodes’ RRCReconfiguration messages is out-of-date. There are two options to handle the out-of-date RRCReconfiguration messages:
1) Parent IAB-node discards the withheld RRCReconfiguration messages.
2) Parent IAB-node still forwards the out-of-date withheld RRCReconfiguration messages, the child IAB-MT ignores the received RRCReconfiguration messages in case of migration failure.
For Option 1, according to TS38.331 [2], PDCP reordering timer for SRB is set as “infinity”, which indicates that PDCP layer in each child IAB-MT will wait for each RRC message and deliver to RRC layer in sequence order. If the preconfigured RRC message is discarded by the migrating IAB-node and other parent IAB-nodes after migration failure, the child IAB-MT will not receive this particular RRC message. Even the migrating IAB-node and other parent IAB-nodes send the rest normal RRC messages received from IAB-donor CU to its child IAB-node, these RRC messages will still be buffered by the PDCP in child IAB-MT and will not be delivered to RRC. Following issues are identified if parent IAB-node discards the withheld RRCReconfiguration messages:
Issue 1: The PDCP layer in the IAB-MT will be stall, as it will miss one RRC message and will wait for this packet before it can deliver other RRC message to RRC layer.  
Issue 2: The RRC layer in IAB-donor CU is expecting a response message to the preconfigured RRCReconfiguration message which is discarded by the parent IAB-node.  
Issue 3: The pre-configured RRCReconfiguration message may contain other configurations beyond the bap-config, IAB-IP-AddressConfigurationList update that need to be processed.
Issue 4: The handling of subsequent RRCReconfiguration messages is unclear as the RRC model is based on all RRC messages being delivered and processed and acknowledged in sequence.  
Observation 2: [bookmark: _Ref85786728]If the withheld RRCReconfiguration messages are discarded at the parent IAB-node, the rest normal RRC messages will not be delivered to child IAB-MT’s RRC layer due to PDCP reordering timer for SRB is set as “infinity”. IAB-donor CU will keep waiting for RRCReconfigurationComplete messages for those discarded RRC messages. Other configurations non-related to bap-config will also be discarded. 
Hence, the withheld RRCReconfiguration message at parent IAB-node should not be discarded, as there cannot be a gap in PDCP SN at child IAB-MT(s).
Proposal 2: [bookmark: _Ref85786736]The parent IAB-node which has pre-configured RRCReconfiguration messages of its child IAB-node(s) should not discard the withheld messages.
For Option 2, it is known that the parent IAB-node cannot modify the content of withheld RRCReconfiguration messages (e.g. modify into a dummy RRC message), as PDCP layer is absent at the intermediate IAB-node. It is not possible to decrypt RRC messages in order to modify/dummy it. Integrity protection of the message also prevents replacement of the existing RRC message into another RRC message.
Observation 3: [bookmark: _Ref85786751]It is not possible to modify/dummy the withheld RRCReconfiguration messages, as it is not allowed at the intermediate IAB-DU. 
In this case, the parent IAB-node should deliver the original copy of withheld RRCReconfiguration messages to its child IAB-MT.
When child IAB-MT processes the withheld RRC messages, it should ignore bap-config and iab-IP-AddressConfigurationList in the RRCReconfiguration message, as it is out-of-date due to migration failure at the migrating IAB-node. However, as mentioned above, the withheld RRC message may also include other useful configurations other than bap-config and iab-IP-AddressConfiguration. The child IAB-MT should not ignore the other useful part of the received withheld RRC configurations.
Proposal 3: [bookmark: _Ref85786756]The parent IAB-node forwards the original copy of the withheld RRCReconfiguration messages to its child IAB-node(s). The child IAB-MT should only ignore IAB related configuration carried in the pre-configured withheld RRCReconfiguration message.
To help child IAB-MT understand which RRCReconfiguration message should be ignored or processed, a migration failure indication (e.g. BAP control PDU) is proposed to sent before the withheld RRCReconfiguration message from parent IAB-node to its child IAB-node(s). With this indication, the child IAB-MT is aware of how to handle the upcoming RRCReconfiguration message (e.g. whether ignoring IAB-related configuration or treat it as normal)
Proposal 4: [bookmark: _Ref85786762]In case of migration failure, a migration failure indication (e.g. BAP control PDU) from parent IAB-node to its child IAB-node is sent before withheld RRCReconfiguration message sent to child IAB-node(s).
When the migrating IAB-node has a failure migration towards the new target, the IAB-donor CU is aware of the failure migration as it will not receive the RRCReconfigurationComplete message from the migrating IAB-node itself. For RRCReconfigurationComplete message, child IAB-MT can still send RRCReconfigurationComplete message for the withheld RRC message whose bap-config and other IAB-related configuration are ignored. TheIAB-donor CU will know the pre-configured BAP related configuration for descendant IAB-nodes are not processed due to the failure migration..
Trigger condition for successful migration
To support service interruption and avoid unnecessary storage of RRCReconfiguration at parent IAB-nodes, all UE CONTEXT MODIFICATION REQUEST messages should be sent to each parent IAB-node in Step 6, as shown in Figure 1.  
Proposal 5: [bookmark: _Ref79003400]The RRCReconfiguration that will be withheld is sent to each parent IAB-node via corresponding UE CONTEXT MODIFICATION REQUEST message simultaneously via source path.
During the IAB-node topology migration, the source node will send the RRCReconfiguration message to the migrating IAB-node upon receiving UE CONTEXT MODIFICATION REQUEST from IAB-donor CU (i.e. Step 6 in Figure 1). It is important to make sure the migration is successful before its descendant IAB-nodes start their TNL migration. This can help to avoid unnecessary configuration change of descendant IAB-nodes in case the migration is failed. Hence, the migrating IAB-nodes should send withheld RRCReconfiguration messages to its child nodes after its RACH procedure is successful. 
Proposal 6: [bookmark: _Ref79003404]The migrating IAB-node forwards the stored RRCReconfiguration of its direct child nodes after RACH success.
As shown in Figure 1, the child IAB-node also withholds its own child IAB-node(s)’ RRCReconfiguration messages. As their connected IAB-donor CU and connected parent IAB-DU is not changed during intra-donor migration, descendant IAB-nodes don’t need to perform RACH after receiving the RRCReconfiguration message. Hence, the IAB-node (e.g. child IAB-node of the migrating IAB-node, and descendant IAB-nodes) should send withheld RRCReconfiguration messages to its child node if any after receiving its own RRCReconfiguration message from its parent IAB-node.
Proposal 7: [bookmark: _Ref79003409]If descendant IAB-node of the migrating IAB-node is also a parent IAB-node, the descendant IAB-node forwards the stored RRCReconfiguration of its direct child nodes after receiving its own RRCReconfiguration message from its parent IAB-node.
[bookmark: _Ref79003431]RRCReconfiguration messages of migrating IAB-node’s descenat IAB-node during migrating IAB-node’s CHO 
RAN2 agreed to consider CHO to reduce service interruption in Rel-17. One may also consider whether Solution 1 can also be adopted for conditional RRCReconfiguration or not. In this section, we further discussed that it is not suitable to further extend Solution 1 to CHO.  CHO is different to the discussion in the previous section in that the multiple CHO configurations are stored for potentially long periods until the CHO trigger.  In the migration discussion in the previous section, the forwarding happens immediately with only a limited delay for the execution of the procedures.  The complexity of below two scenarios for CHO are compared:
1) Early prepared RRCReconfiguration messages for descendant IAB-nodes during CHO preparation of the migrating IAB node (Solution 1 as an example)
2) Sending RRCReconfiguration for descendant IAB-nodes after CHO completion.
Figure 3 shows a topology of IAB network. We consider IAB-node 5 is configured with CHO and IAB-node 3 is a  CHO candidate IAB-nodes for IAB-node 5. During CHO preparation for IAB-node 5, IAB-node 3 will perform admission control and reserve resources for IAB-node 5 based on its measurement report. Once the UE context setup request for IAB-node 5 is granted at each candidate IAB nodes, IAB-donor-CU needs to send DL RRC MESSAGE TRANSFER to IAB-node 2 (current parent IAB node for IAB-node 5), carrying conditional RRCReconfiguration messages of IAB-node 5. 


[bookmark: _Ref67041972][bookmark: _Ref67041963]Figure 3. IAB network topology
Pre-configuration of descendant IAB-nodes’ and buffered in their parent IAB-nodes
Figure 4 shows an example of message flow during IAB-node 5 CHO preparation considering Sol1 (RRCReconfiguration for the child IAB is buffered in the parent DU and send to the child IAB when a prerequisite step is satisfied). Compared with Rel-16 CHO, besides DL RRC MESSAGE TRASFER message in step 5, IAB-donor-CU also need to send additional DL RRC MESSAGE TRANSFER messages to each parent node under the branch of IAB-node 5 (i.e. step 9 and 10 in Figure 4). 
In Solution 1 scenario, different from Rel-16 CHO where conditional RRCReconfiguration is stored at UE itself, one IAB node will store conditional RRCReconfiguration messages of its own and its direct child nodes. It requires additional DL RRC MESSAGE TRANSFER messages to descendant nodes’ parent nodes.
Observation 4: [bookmark: _Ref71589378]For IAB node configured with a CHO target, additional DL RRC MESSAGE TRANSFER messages carrying the corresponding conditional RRCReconfiguration along with ancestor CHO-configured IAB identity need to be sent to each descendant nodes’ parent node.


Figure 4. IAB node 5 CHO messages flow with Solution1: pre-configuration of descendant IAB-node during CHO preparation and reconfiguration after CHO
Each IAB-node in the IAB network can be configured with CHO independently, it is possible that one IAB-node stores multiple conditional RRCReconfiguration messages caused by different ancestor IAB-nodes CHO migration as well as its own CHO.  Here we use IAB-node 7 as an example of a second IAB-node that is configured with CHO. If IAB-node 7 is also configured with CHO, it receives both conditional RRCReconfiguration messages of its own CHO and conditional RRCReconfiguration messages of its own for IAB-node 5’s CHO. 
Observation 5: [bookmark: _Ref71589383]One IAB node may have multiple conditional RRCReconfiguration messages (of its own or child nodes) if CHO is configured at itself and its ancestor IAB nodes. The number of RRCReconfiguration messages multiplies as the number of ancestor IAB-nodes’ increases.
During CHO execution, to select the right RRCReconfiguration for the descendant nodes, the descendant nodes of the migrating IAB nodes or the parent nodes who stores the descendant nodes’ conditional RRCReconfiguration messages need to be notified with the migrating IAB node identity. A new CHO execution indication message should be introduced and sent to each descendant nodes, which is beyond Rel-16 CHO configuration.
Observation 6: [bookmark: _Ref71589388]Different from Rel-16 CHO, the performing CHO IAB node identity also need to be informed to its descendant nodes to help the selection of a suitable RRCReconfiguration message for the descendant nodes.
Descendant IAB-nodes’ configuration after CHO completion


Figure 5. CHO message flow RRCReconfiguration for descendant nodes after CHO completion
In contrast to the previous solutions, sending RRCReconfiguration of descendant IAB-nodes after CHO completion would be much easier. As shown in Figure 5, message flow of CHO preparation is the same as Rel-16 CHO. Besides, message flow of CHO execution in step 13~20 follow the same procedure as Rel-16 IAB topology adaptation for descendant nodes. This solution has less signaling exchanges and less impact to specification. 
From service interruption point of view, compared with receiving RRCReconfiguration message during CHO preparation, sending RRCReconfiguration messages for descendant IAB-nodes via target path has similar delay in service interruption. As shown in Figure 4 and Figure 5, with local re-routing, the service interruption only happens in upstream, starting from CHO condition evaluation and execution, till RRCReconfiguration Complete. For upstream traffic, during the migration, the descendant IAB-nodes can keep sending upstream packets to the migrating IAB-node. Once CHO is completed, the migrating IAB-node can update the BAP header (for inter-donor DU or change routing path ID) if needed and resume upstream traffic (of packets received during migration) after CHO completion.
Observation 7: [bookmark: _Ref71589404]Pre-configuration RRCReconfiguration messages to descendant IAB-node does not reduce the upstream traffic service interruption during CHO execution of the migrating IAB-node. Follow existing procedures (i.e. send RRCReconfiguration messages for the descendant nodes via target path) is simpler without additional interruption. 
Moreover, intra-donor topology migration without CHO only need to send one RRCReconfiguration message for each descendant IAB-nodes via source path. However, for CHO, due to CHO configured at the IAB-node itself, and CHO configured for its ancestor IAB-node, one IAB-node can receive multiple CHO configurations and trigger conditions. Storing and managing many RRCReconfiguration messages in either parent IAB-node or child IAB-node will introduce a huge overhead.
Proposal 8: [bookmark: _Ref71589409][bookmark: _Ref85786922]RRCReconfiguration messages for the descendant nodes is configured via target path after migrating IAB node’s CHO completion. 
Besides, compared with intra-donor topology migration with CHO, a pre-configured CHO RRCReconfiguration messages also need to be stored at IAB-node much longer period. This also increase the complexity of adopting Solution 1 with CHO.
Observation 8: [bookmark: _Ref79003543]   Pre-configuration RRCReconfiguration messages to descendant IAB-node during CHO is much complex than Solution 1, due to longer storage time and multiple conditional configurations from different CHO candidate cells. 

Proposal 9: [bookmark: _Ref92446162]If CHO is configured at the migrating IAB-node, Solution 1 is not supported.
Conclusion
In this contribution, we analyzed the remaining open issues of Solution 1 for service interruption reduction. We concluded that Solution 1 needs a migration failure indication from parent IAB-node for migrating IAB-node’s migration failure. Furthermore, we analyzed the complexity of configuring CHO together with Solution 1 for service interruption reduction. 
We propose following observations and proposals:
Observation 1: It is a rare case that IAB-donor CU will configure new RRCReconfiguration messages to child/descendant IAB-node of migrating IAB-node during the short period between pre-configuration and execution triggering. There’s no need to optimize for this rare scenario.
Proposal 1: If the parent IAB-node receives another RRCReconfiguration message before the condition has been met, same as normal UE, IAB-node should process the received RRCReconfiguration messages in sequence order in which they are received. No enhancement to PDCP layer is needed.
Observation 2: If the withheld RRCReconfiguration messages are discarded at the parent IAB-node, the rest normal RRC messages will not be delivered to child IAB-MT’s RRC layer due to PDCP reordering timer for SRB is set as “infinity”. IAB-donor CU will keep waiting for RRCReconfigurationComplete messages for those discarded RRC messages. Other configurations non-related to bap-config will also be discarded.
Proposal 2: The parent IAB-node which has pre-configured RRCReconfiguration messages of its child IAB-node(s) should not discard the withheld messages.
Observation 3: It is not possible to modify/dummy the withheld RRCReconfiguration messages, as it is not allowed at the intermediate IAB-DU.
Proposal 3: The parent IAB-node forwards the original copy of the withheld RRCReconfiguration messages to its child IAB-node(s). The child IAB-MT should only ignore IAB related configuration carried in the pre-configured withheld RRCReconfiguration message.
Proposal 4: In case of migration failure, a migration failure indication (e.g. BAP control PDU) from parent IAB-node to its child IAB-node is sent before withheld RRCReconfiguration message sent to child IAB-node(s).
Proposal 5: The RRCReconfiguration that will be withheld is sent to each parent IAB-node via corresponding UE CONTEXT MODIFICATION REQUEST message simultaneously via source path.
Proposal 6: The migrating IAB-node forwards the stored RRCReconfiguration of its direct child nodes after RACH success.
Proposal 7: If descendant IAB-node of the migrating IAB-node is also a parent IAB-node, the descendant IAB-node forwards the stored RRCReconfiguration of its direct child nodes after receiving its own RRCReconfiguration message from its parent IAB-node.
Observation 4: For IAB node configured with a CHO target, additional DL RRC MESSAGE TRANSFER messages carrying the corresponding conditional RRCReconfiguration along with ancestor CHO-configured IAB identity need to be sent to each descendant nodes’ parent node.
Observation 5: One IAB node may have multiple conditional RRCReconfiguration messages (of its own or child nodes) if CHO is configured at itself and its ancestor IAB nodes. The number of RRCReconfiguration messages multiplies as the number of ancestor IAB-nodes’ increases.
Observation 6: Different from Rel-16 CHO, the performing CHO IAB node identity also need to be informed to its descendant nodes to help the selection of a suitable RRCReconfiguration message for the descendant nodes.
Observation 7: Pre-configuration RRCReconfiguration messages to descendant IAB-node does not reduce the upstream traffic service interruption during CHO execution of the migrating IAB-node. Follow existing procedures (i.e. send RRCReconfiguration messages for the descendant nodes via target path) is simpler without additional interruption.
Proposal 8: RRCReconfiguration messages for the descendant nodes is configured via target path after migrating IAB node’s CHO completion.
Observation 8: Pre-configuration RRCReconfiguration messages to descendant IAB-node during CHO is much complex than Solution 1, due to longer storage time and multiple conditional configurations from different CHO candidate cells.
Proposal 9: If CHO is configured at the migrating IAB-node, Solution 1 is not supported.
References
[1] [bookmark: _Ref85403890]R2-2109108, Reply LS to RAN3 on reduction of service interruption during intra-donor IAB-node
[2] [bookmark: _Ref85531838]TS38.331, NR Radio Resource Control (RRC) protocol specification (Release 16)
image1.emf
Grand child 

IAB-node

Migrating 

IAB-node

Target parent 

IAB-node

Source parent 

IAB-node

1. MeasurementReport

2. UL RRC Message TRANSFER

(Measurement Report)

6. UE CONTEXT MODIFICATION REQUEST

(grand child IAB-node͛s RRCReconfiguration)

8. RRCReconfiguration

9. RRCReconfiguration 

Complete

7. RACH Procedure

IAB Donor

4. UE CONTEXT SETUP REQUEST

3. Configuration update of BH RLC channel, BAP route and mapping rules along target path 

between migrating IAB-node and target IAB-donor-DU via target parent IAB-node

10. UL RRC Message Transfer

(RRCReconfigurationComplete)

Child IAB-node

5. UE CONTEXT SETUP RESPONSE

8. RRCReconfiguration

9. RRCReconfiguration 

Complete

10. UL RRC Message Transfer

(RRCReconfigurationComplete)

11. resume traffic


Microsoft_Visio_Drawing.vsdx
Grand child IAB-node
Migrating IAB-node
Target parent IAB-node
Source parent IAB-node
1. MeasurementReport
2. UL RRC Message TRANSFER
(Measurement Report)
6. UE CONTEXT MODIFICATION REQUEST
(grand child IAB-node’s RRCReconfiguration)
8. RRCReconfiguration
9. RRCReconfiguration Complete
7. RACH Procedure
IAB Donor
4. UE CONTEXT SETUP REQUEST
3. Configuration update of BH RLC channel, BAP route and mapping rules along target path 
between migrating IAB-node and target IAB-donor-DU via target parent IAB-node
10. UL RRC Message Transfer
(RRCReconfigurationComplete)
Child IAB-node
5. UE CONTEXT SETUP RESPONSE
6. UE CONTEXT MODIFICATION REQUEST
(child IAB-node’s RRCReconfiguration)
8. RRCReconfiguration
9. RRCReconfiguration Complete
10. UL RRC Message Transfer
(RRCReconfigurationComplete)
11. resume traffic



image2.emf
IAB Node 1

IAB Node 2

IAB Node 5

IAB Node 3

IAB Node 7

IAB Donor

IAB Node 10


Microsoft_Visio_Drawing1.vsdx
IAB Node 1
IAB Node 2
IAB Node 5
IAB Node 3
IAB Node 7
IAB Donor
IAB Node 10
CHO target
CHO target



image3.emf
CHO Preparation for IAB

-

node 7

CHO Preparation for IAB

-

node 5

1. MeasurementReport

3. UE CONTEXT SETUP 

REQUEST

4. UE CONTEXT SETUP 

RESPONSE

6. RRCReconfiguration

7. RRCReconfiguration 

Complete

CHO execution for IAB

-

node 5

RRCReconfiguration

RACH Procedure

RRCReconfiguration Complete

RRCReconfiguration Complete

UL RRC Message TRANSFER

(RRCReconfiguration Complete)

UL RRC Message TRANSFER

(RRCReconfiguration 

Complete)

UL data 

interruption

RRCReconfiguration Complete

UL RRC Message TRANSFER

(RRCReconfiguration Complete)

RRCReconfiguration

Stop UL data.Buffer data from 

downstream nodes

Update BAP header if needed. 

Resume uplink traffic

BH RLC channels/ routing entries on the target path/ 

DL mappings on the target IAB donor DU for migrating IAB node͛s target path/etc

CHO Execution triggered

5. DL RRC MESSAGE TRANSFER

(RRCReconfiguration of IAB node 5, containing candidate IAB node identity and corresponding 

RRCReconfiuration)

9. DL RRC MESSAGE TRANSFER or encapsulated in message 6

(RRCReconfiguration IAB node 6 and 7, corresponding candidate IAB node and CHO IAB node identity)

Admission Control

(for IAB node 5)

1'. MeasurementReport

3'. UE CONTEXT SETUP 

REQUEST

4'. UE CONTEXT SETUP 

RESPONSE

6'. RRCReconfiguration

7'. RRCReconfiguration 

Complete

5'. DL RRC MESSAGE TRANSFER

(RRCReconfiguration of IAB node 7, containing candidate IAB node identity and corresponding RRCReconfiuration)

9'. DL RRC MESSAGE TRANSFER  or encapsulated in message 6'

(RRCReconfiguration IAB node 10, corresponding candidate IAB node and CHO IAB node identity)

Admission Control

(for IAB node 7)

IAB Node 7 IAB Node 5

IAB Node 2

(Source)

IAB Node 3

(Target)

IAB Donor

Other 

target

IAB Node 

10

10. DL RRC MESSAGE TRANSFER

(RRCReconfiguration IAB node 10, corresponding candidate IAB node and CHO IAB node identity)


Microsoft_Visio_Drawing2.vsdx
CHO Preparation for IAB-node 7
CHO Preparation for IAB-node 5
1. MeasurementReport
2. UL RRC Message TRANSFER
(Measurement Report)
3. UE CONTEXT SETUP REQUEST
4. UE CONTEXT SETUP RESPONSE
6. RRCReconfiguration
7. RRCReconfiguration Complete
8. UL RRC Message TRANSFER
(RRCReconfiguration Complete)
CHO execution for IAB-node 5
RRCReconfiguration
RACH Procedure
RRCReconfiguration Complete
RRCReconfiguration Complete
UL RRC Message TRANSFER
(RRCReconfiguration Complete)
UL RRC Message TRANSFER
(RRCReconfiguration Complete)
UL data interruption
RRCReconfiguration Complete
UL RRC Message TRANSFER
(RRCReconfiguration Complete)
RRCReconfiguration
Stop UL data.Buffer data from downstream nodes
Update BAP header if needed. Resume uplink traffic
BH RLC channels/ routing entries on the target path/ 
DL mappings on the target IAB donor DU for migrating IAB node’s target path/etc
CHO Execution triggered
5. DL RRC MESSAGE TRANSFER
(RRCReconfiguration of IAB node 5, containing candidate IAB node identity and corresponding RRCReconfiuration)
9. DL RRC MESSAGE TRANSFER or encapsulated in message 6
(RRCReconfiguration IAB node 6 and 7, corresponding candidate IAB node and CHO IAB node identity)
Admission Control
(for IAB node 5)
1'. MeasurementReport
2'. UL RRC Message TRANSFER
(Measurement Report)
3'. UE CONTEXT SETUP REQUEST
4'. UE CONTEXT SETUP RESPONSE
6'. RRCReconfiguration
7'. RRCReconfiguration Complete
8'. UL RRC Message TRANSFER
(RRCReconfiguration Complete)
5'. DL RRC MESSAGE TRANSFER
(RRCReconfiguration of IAB node 7, containing candidate IAB node identity and corresponding RRCReconfiuration)
9'. DL RRC MESSAGE TRANSFER  or encapsulated in message 6'
(RRCReconfiguration IAB node 10, corresponding candidate IAB node and CHO IAB node identity)
Admission Control
(for IAB node 7)
IAB Node 7
IAB Node 5
IAB Node 2
(Source)
IAB Node 3
(Target)
IAB Donor
Other target
IAB Node 10
10. DL RRC MESSAGE TRANSFER
(RRCReconfiguration IAB node 10, corresponding candidate IAB node and CHO IAB node identity)



image4.emf
CHO execution for IAB

-

node 5

CHO preparation for IAB

-

node 5

IAB Node 

10

IAB Node 7

IAB Node 5

IAB Node 3

(Target)

IAB Node 2

(Source)

MeasurementReport

IAB Donor

UL RRC Message TRANSFER

(Measurement Report)

UE CONTEXT SETUP REQUEST

UE CONTEXT SETUP RESPONSE

DL RRC MESSAGE TRANSFER

(RRCReconfiguration of IAB node 5)

RRCReconfiguration

RRCReconfiguration Complete

Admission Control

(for IAB node 5)

UL RRC Message TRANSFER

(RRCReconfiguration Complete)

CHO Execution 

triggered

Other 

target

RACH Procedure

RRCReconfiguration

RRCReconfiguration Complete

RRCReconfiguration Complete

RRCReconfiguration Complete

UL RRC Message TRANSFER

(RRCReconfiguration Complete)

UL RRC Message TRANSFER

(RRCReconfiguration Complete)

RRCReconfiguration

UL RRC Message TRANSFER

(RRCReconfiguration 

Complete)

DL RRC MESSAGE TRANSFER

(RRCReconfiguration of IAB node 6 and 7)

DL RRC MESSAGE TRANSFER

(RRCReconfiguration IAB node 10)

BH RLC channels/ routing entries on the target path/ 

DL mappings on the target IAB donor DU for migrating IAB node͛s target path/etc

Stop UL traffic and buffer data 

from downstream nodes

Update BAP header if needed. 

Resume uplink traffic

UL data 

interruption


Microsoft_Visio_Drawing3.vsdx
CHO execution for IAB-node 5
CHO preparation for IAB-node 5
IAB Node 10
IAB Node 7
IAB Node 5
IAB Node 3
(Target)
IAB Node 2
(Source)
MeasurementReport
IAB Donor
UL RRC Message TRANSFER
(Measurement Report)
UE CONTEXT SETUP REQUEST
UE CONTEXT SETUP RESPONSE
DL RRC MESSAGE TRANSFER
(RRCReconfiguration of IAB node 5)
RRCReconfiguration
RRCReconfiguration Complete
Admission Control
(for IAB node 5)
UL RRC Message TRANSFER
(RRCReconfiguration Complete)
CHO Execution triggered
Other target
RACH Procedure
RRCReconfiguration
RRCReconfiguration Complete
RRCReconfiguration Complete
RRCReconfiguration Complete
UL RRC Message TRANSFER
(RRCReconfiguration Complete)
UL RRC Message TRANSFER
(RRCReconfiguration Complete)
RRCReconfiguration
UL RRC Message TRANSFER
(RRCReconfiguration Complete)
DL RRC MESSAGE TRANSFER
(RRCReconfiguration of IAB node 6 and 7)
DL RRC MESSAGE TRANSFER
(RRCReconfiguration IAB node 10)
BH RLC channels/ routing entries on the target path/ 
DL mappings on the target IAB donor DU for migrating IAB node’s target path/etc
Stop UL traffic and buffer data from downstream nodes
Update BAP header if needed. Resume uplink traffic
UL data interruption



