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[bookmark: _Toc534722110][bookmark: _Hlk516974468]1	Introduction
This paper provides further stage-2 clarifications for IAB-node migration and topological redundancy. It further discussed remaining open issues such as Editor’s notes and FFS in the stage-2 specification.
Discussion
Stop indication
There is an FFS for the stop indication included in UE CONTEXT MODIFICATION REQUEST message, as below.
	5.	The IAB-donor-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node DU, which includes a generated RRCReconfiguration message.
Editor’s NOTE: It is FFS whether or not the stop indication is needed in UE CONTEXT MODIFICATION REQUEST message of Step 5 



The source parent node should stop transmitting DL data to the MT after it has passed on the HO command. This is the same as for a regular UE handover. Therefore, the stop indication should be included.
Proposal1: RAN3 conclude that the stop indication be included in the UE CONTEXT MODIFICATION REQUEST message.

TNL address(es)
The current agreed statements for TNL address(es) are as below.
	11.	The IAB-donor-CU configures backhaul RLC channels and BAP-layer route entries on the target path between migrating IAB-node and target IAB-donor-DU. This step also includes allocation of TNL address(es) that is (are) routable via the target IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. right after step 3. 
Editor’s NOTE: The configuration of TNL address(es) is FFS. 



The CU should include the new TNL addresses into the HO command message. The CU may obtain the new TNL addresses from the target-path IAB-donor DU. The HO command message should further release the old TNL addresses.  RAN3 should sent an LS to RAN2 to ask for the support of TNL address release via RRC. 

Proposalv2: The HO command may include the new TNL address(es) and release the old TNL address(es), where the CU may have obtained the new TNL addresses from the target-path donor DU. An LS should be sent to RAN2 for TNL address release via RRC.


Establishment of new F1 security associations 
Step 12 refers to the switching of F1-U and F1-C to the migrating IAB-node’s new TNL address(es). A note should be added that this might imply establishment of new security associations.
	12.	 All F1-U tunnels and F1-C are switched to use the migrating IAB-node’s new TNL address(es).


Proposal 3: Add note that migration of F1 to new TNL address may imply establishment of new security association. 

Common nodes on source route and target route
The Editor’s note below states that BH RLC CHs and BAP routing entries may not have to be released on nodes which are common to source and target path. This is correct and we should make this a NOTE.
	15.	The IAB-donor-CU releases BH RLC channels and BAP routing entries on the source path. The migrating IAB-node may further release the TNL address(es) it used on the source path.   
Editor’s NOTE: In case that the source route and target route have common nodes, the BH RLC CHs and BAP routing entries of those nodes may not need to be released in Step 15. 


Proposal 4: Change “Editor’s NOTE” under step 15 to “NOTE”.

Handling of descendant nodes
The present CR is very short on the handling of descendant nodes and includes an Editor’s NOTE:
	Steps 11, 12 and 15 also have to be performed for the migrating IAB-node’s descendant nodes.
Editor’s NOTE: when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is FFS.


More detailed description of the handling of descendant nodes is necessary. This includes:
· The descendant node must also switch to new TNL addresses that are anchored at the target IAB-donor DU. The CU may send these addresses to the descendent node and release the old addresses via an RRC message. 
· The IAB-donor CU configures backhaul RLC channels, BAP-layer route entries on the target path for the descendant node as well as UL mappings on the descendant node in the same manner as described for the migrating IAB-node in step 11. 
· The descendant node migrates F1-U and F1-C 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 before, after, or in part before and in part after the handover of the migrating IAB-node. In Rel-16, in-flight packets in UL direction that got dropped during the migration procedure may not be recoverable.
Proposal 5: Add more detailed description for the handling of descendant nodes as outlined above.

Discard of on-going downlink data
The following “Editor’s NOTE” should be changed to a common “NOTE”.
	Editor’s NOTE:	On-going downlink data in the source path may be discarded up to implementation.


Proposal 6: Change Editor’s NOTE on discard of on-going DL data to a common NOTE.

Unsuccessful transmission of DL data over BH link
The following Editor’s NOTE should be removed:
	Editor’s NOTE: It is FFS how IAB-donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link


The CU knows about unsuccessfully transmitted downlink data from the DDDS reports.
Proposal 7: Remove Editor’s NOTE on unsuccessful transmission of DL data over BH link.

Determination of UL packet delivery
The following Editor’s NOTE should be removed:
	Editor’s NOTE: The determination of the delivery of all upstream packets at the source path is FFS.


For MCG bearers, the CU can derive delivery of upstream packets from the PDCP SNs. This is not possible for SCG and split bearers. This should be captured in a NOTE.
Proposal 8: Replace Editor’s NOTE on determination of UL packet delivery with an appropriate NOTE.

TP to BL CR to 38.401
Below, a TP is given that captures the changes proposed above. It further includes minor changes to topological redundancy.
Proposal 9: Include TP below into 38.401.

Conclusion
In summary, we propose the followings.

Proposal 1: RAN3 conclude that the stop indication be included in the UE CONTEXT MODIFICATION REQUEST message.

Proposal 2: The HO command may include the new TNL address(es) and release the old TNL address(es), where the CU may have obtained the new TNL addresses from the target-path donor DU. An LS should be sent to RAN2 for TNL address release via RRC.

Proposal 3: Add note that migration of F1 to new TNL address may imply establishment of new security association. 

Proposal 4: Change “Editor’s NOTE” under step 15 to “NOTE”.

Proposal 5: Add more detailed description for the handling of descendant nodes as outlined above.

Proposal 6: Change Editor’s NOTE on discard of on-going DL data to a common NOTE.

Proposal 7: Remove Editor’s NOTE on unsuccessful transmission of DL data over BH link.

Proposal 8: Replace Editor’s NOTE on determination of UL packet delivery with an appropriate NOTE.

Proposal 9: Include TP below into 38.401.

3	Conclusion
The following proposal has been made:
Proposal: Include the TP into 38.401.
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Start Change
[bookmark: _Toc5612606]8	Overall procedures in gNB-CU/gNB-DU Architecture
>>>> unchanged parts are skipped<<<<

[bookmark: OLE_LINK12]8.2.x	Intra-CU topology adaptation procedure
During the intra-CU topology adaptation, the source and 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 further have common nodes with the target path. Figure 8.2.x-1 shows an example of the topology adaptation procedure, where the migrating IAB-node changes from a source parent node to a target parent node, and the target parent node uses a different IAB-donor-DU than the source IAB-donor-DUparent node.  



[bookmark: _Hlk16780442]Figure 8.2.x-1: IAB intra-CU topology adaptation procedure

1.	The migrating IAB-node MT sends a Measurement Report message to the source parent node DU. This report is based on a Measurement Configuration the migrating IAB-node MT received from the IAB-donor-CU before.
2.	The source parent node DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received Measurement Report.
3.	The IAB-donor-CU sends a UE CONTEXT SETUP REQUEST message to the target parent node DU to create the UE context for the migrating IAB-node MT and setup one or more bearers. These bearers are used by the migrating IAB-node MT for its own data and signalling traffic. 
4.	The target parent node 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 DU, which includes a generated RRCReconfiguration message and indicates to stop the data transmission for the UE. The source gNB-DU also sends a Downlink Data Delivery Status frame to inform the gNB-CU about the unsuccessfully transmitted downlink data to the UE.. The RRCReconfiguration message may include new TNL address(es), which are anchored on the target-path IAB-donor DU, and ask for release of the old TNL addresses. The CU may have requested the new TNL addresses from the target-path IAB-donor DU before.
Editor’s NOTE: It is FFS whether or not the stop indication is needed in UE CONTEXT MODIFICATION REQUEST message of Step 5 
6.	The source parent node DU forwards the received RRCReconfiguration message to the migrating IAB-node MT.
7.	The source parent node 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 DU.
9.	The migrating IAB-node MT responds to the target parent node DU with an RRCReconfigurationComplete message.
10.	The target parent node 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-node MT, which are forwarded to the IAB-donor-CU through the target parent node DU. These DL and UL packets belong to the MT’s own signalling and data traffic.
[bookmark: _Hlk32566108]11.	The IAB-donor- CU configures backhaul RLC channels and BAP-layer route entries on the target path between migrating IAB-node and target IAB-donor-DU. The IAB-donor CU further configures UL mappings from upper layers to layer 2 for the target path on the migrating IAB-node.This step also includes allocation of TNL address(es) that is (are) routable via the target IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. right after step 3. These configurations may be performed at an earlier stage, e.g. right after step 3. 
Editor’s NOTE: The configuration of TNL address(es) is FFS. 
12.	All F1-U tunnels and F1-C are switched to use the migrating IAB-node’s new TNL address(es).  All F1-U tunnels and F1-C are switched to use new TNL address(es) that is (are) anchored at the target path IAB-donor DU. The IAB-node may have obtained these new TNL address(es) in step 5.
NOTE: The migrating IAB-node may have to establish new security associations when switching F1-U and F1-C to its new TNL address(es).
13.	The IAB-donor-CU sends a UE CONTEXT RELEASE COMMAND message to the source parent node DU.
14.	The source parent node DU releases the migrating IAB-node 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 routing entries on the source path. The migrating IAB-node may further release the TNL address(es) it used on the source path.   
Editor’s NOTE: In case that the source route and target route have common nodes, the BH RLC CHs and BAP routing entries of those nodes may not need to be released in Step 15. 
NOTE: In case that the source route and target route have common nodes, the BH RLC CHs and BAP routing entries of those nodes may not need to be released in Step 15. 
NOTE: In upstream direction, in-flight packets between the source parent node and the IAB-donor-CU can still be delivered while the target path is already established. 
NOTE: On-going downlink data in the source path may be discarded up to implementation.
NOTE: For SCG and split bearers, the CU cannot derive when all upstream packets have been delivered on the old path.
Steps 11, 12 and 15 also have to be performed for the migrating IAB-node’s descendant nodes.
[bookmark: _Hlk32566524][bookmark: _GoBack]Descendant nodes of the migrating IAB-node also need to switch to new TNL address(es) that is (are) anchored at the target-path IAB-donor DU. The IAB-donor CU may send the new TNL address(es) to the descendant node and release the old TNL address(es) via an RRC message. The IAB-donor CU further configures backhaul RLC channels and BAP-layer route entries on the target path for the descendant node as well as UL mappings on the descendant node in the same manner as described for the migrating IAB-node in step 11. The descendant node migrates F1-U and F1-C to the new TNL address(es) in the same manner as described for the migrating IAB-node in step 12. Based on implementation, these steps can be performed before, after, or in part before and in part after the handover of the migrating IAB-node. In-flight packets in UL direction that got dropped during the IAB-node migration procedure may not be recoverable.
Editor’s NOTE: when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is FFS.
In upstream direction, in-flight packets between the source parent node and the IAB-donor-CU can still be delivered while the target path is already established. 
Editor’s NOTE:	On-going downlink data in the source path may be discarded up to implementation.
Editor’s NOTE: It is FFS how IAB-donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link.
Editor’s NOTE: The determination of the delivery of all upstream packets at the source path is FFS.

>>>> unchanged parts are skipped<<<<

8.2.y	Intra-CU topological redundancy procedure
Intra-CU topological redundancy procedures enable establishment and release of redundant paths in the IAB-topology underneath the same IAB-donor CU. The redundant paths may use different IAB-donor DUs. They may also have common nodes with each other. Since topological redundancy uses NR-DC for the IAB-MT, it is only supported for IAB-nodes operating in SA mode. 
Figure 8.2.y-1 shows an example for an IAB topology, where one IAB-node, referred to as the dual-connecting IAB-node, has two paths with the IAB-donor via different IAB-donor DUs.


Figure 8.2.y-1: Example for IAB topology with two redundant paths

Figure 8.2.y-2: Procedure for establishment of redundant path in IAB topology
Figure 8.2.y-2 shows the procedure for the establishment of the second path. This procedure has the following steps:
1. The dual-connecting IAB-node MT sends a Measurement Report message to the first parent IAB-node DU. This report is based on a Measurement Configuration the dual-connecting IAB-node MT received from the IAB-donor CU before.
2.	The first parent IAB-node DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor CU to convey the received Measurement Report.
3.	The IAB-donor CU sends the UE CONTEXT SETUP REQUEST message to the second parent IAB-node DU, to create the UE context for the dual-connecting IAB-node MT and to set up one or more bearers. These bearers are used by the dual-connecting IAB-node MT for its own data and signalling traffic. 
4.	The second parent IAB-node DU responds to the IAB-donor CU with a UE CONTEXT SETUP RESPONSE message.
5.	The IAB-donor CU sends a DL RRC MESSAGE TRANSFER message to the first parent IAB-node DU, which includes a generated RRCReconfiguration message. The RRCReconfiguration message may contain one or more TNL addresses for the dual-connecting IAB-DU, which are anchored at the second-path IAB-donor DU. The CU can proactively obtain these TNL addresses from the second-path IAB-donor DU. The TNL address allocation is not necessary if the first and second paths use the same IAB-donor DU. 
6.	The first parent IAB-node DU forwards the received RRCReconfiguration message to the dual-connecting IAB-node MT.
7.	The dual-connecting IAB-node MT responds to the first parent IAB-node DU with an RRCReconfigurationComplete message.
8.	The first parent IAB-node DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor CU to convey the received RRCReconfigurationComplete message.
9.	A Random Access procedure is performed at the second parent IAB-node DU.
10.	The IAB-donor CU configures backhaul RLC channels and BAP-layer route entries on the second path between dual-connecting IAB-node and second-path IAB-donor DU. These configurations may be performed at an earlier stage, e.g. right after step 3. 
11.	The new TNL addresses allocated in step 5 (if any) are added to the dual-connecting IAB-node DU’s F1-C association(s) with the IAB-donor CU. 
NOTE: The dual-connecting IAB-node may have to establish a new security association for the new TNL address(es).
12. In case new TNL addresses have been allocated in step 5, the IAB-donor CU may migrate F1-U tunnels it has with the dual-connecting IAB-node DU from the first path to the second path via the UE CONTEXT MODIFICATION REQUEST message. This message may include new UL mapping configurations for these F1-U tunnels.
13.	The dual-connectivity IAB-node DU replies with a UE CONTEXT MODIFICATION RESPONSE message. 
[bookmark: _Hlk25062182]Steps 12 and 13 can be performed for a subset of UE bearers, e.g., to balance the load between the first and the second path.
In case the second path is used for the dual-connecting IAB-node’s descendant node, Steps 10 and 11 are also performed for the descendant node. When the second path uses a different IAB-donor DU, the CU shall configure the descendent IAB-DU with one or more new TNL addresses, which are anchored on the IAB-donor DU of the second- path. 
The IAB-donor CU may initiate the release of the redundant path by releasing the BAP routing entries and updating/modifying the BH RLC channels on that path. It may further release the UL mapping for the redundant path on the dual-connecting or descendant IAB-node. It may also request from the IAB-node to release TNL addresses that are anchored on the IAB-donor DU of the redundant path.
End Change
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