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1. Introduction
In the previous RAN3 meetings, the Intra-CU topology adaptation procedure has been discussed and captured into the BL CR of TS 38.401 [1]. However, there’re still some left issues to be resolved, as below:
Editor’s NOTE: It is FFS whether or not the stop indication is needed in UE CONTEXT MODIFICATION REQUEST message of Step 5. 
Editor’s NOTE: The configuration of TNL address(es) is FFS. 
Editor’s NOTE: when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is FFS.
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.

In this RAN3#107-e meeting, some companies provided the contribution to clean-up the FFS above in [2] ~ [10].  
	[bookmark: _Hlk32932525][bookmark: OLE_LINK3]CB: # 50_Email050-IAB_migration_same_donor
-  clean-ups, de-registration procedure, DU-MT co-location indication? (E///,KDDI)
- migrating IAB-node shall continue serving child IAB-nodes during intra-CU migration; 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; The migrating IAB node can obtain IP address(es) from IAB donor CU or via OAM; After target path is already established, in-flight packets between the source parent node and IAB-donor CU can still be delivered in upstream direction; release of BH RLC channels and BAP routing entries on the source path up to IAB-donor CU implementation;  IAB-donor CU knows the unsuccessfully transmitted downlink data over the backhaul link by DDDS? (ZTE), (HW), (CATT)
- intermediate node at the source path should indicate that there is no uplink packet to be transmitted to the IAB-donor CU (indication to be transmitted via F1-U); IAB-donor CU-UP should inform the IAB-donor CU-CP that there is no uplink packet to be transmitted? (LG)
- “stop” indication included in UE ctxt mod req; HO command may include new TNL addresses and release old TNL addresses; liaise RAN2; security association details? (QC), (HW), (CATT)
- go for minimum agreeable set; merge/revise as needed; check details
(CATT)
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In this contribution, we will further discuss the open issues on behalf of the CB: # 50_Email050-IAB_migration_same_donor, we will try to converge and merge the TPs from contributing companies.
Note: The clean-up(s) / update(s) for Protocol stack, IAB integration procedure and Topology redundancy procedure is not covered in this CB. 
2. Discussion
1. 
2. 
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK566][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565]
2.1 Intra-CU topology adaptation procedure
2.1.1 Stop indication in UE CONTEXT MODIFICATION REQUEST

Editor’s NOTE: It is FFS whether or not the stop indication is needed in UE CONTEXT MODIFICATION REQUEST message of Step 5. 
	Company name
	Comments

	CATT
	The stop indication in the UE CONTEXT MODIFICATION REQUEST could be used to indicate not to send the DL packets.
5.	The IAB-donor-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node DU, which includes a generated RRCReconfiguration message. The stop indication in the UE CONTEXT MODIFICATION REQUEST could be used to indicate not to send the DL packets.


	QC
	RAN3 conclude that the stop indication be included in the UE CONTEXT MODIFICATION REQUEST message.

	Samsung
	5.	The IAB-donor-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node DU, which includes a generated RRCReconfiguration message. The stop indication can be included in UE CONTEXT MODIFICATION REQUEST message.


	Huawei
	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 migrating IAB node-MT.


	Ericsson/KDDI
	the Transmission Action Indicator IE in clause 9.3.1.11 of TS 38.473, sent inside the UE CONTEXT MODIFICATION REQUEST, allows the CU to indicate to the DU whether to stop or restart the UE scheduling. Therefore, there is no need for this Editor’s note, and it should be removed.


According to the contributions, it seems the Transmission Action Indicator IE in clause 9.3.1.11 of TS 38.473, sent inside the UE CONTEXT MODIFICATION REQUEST, allows the CU to indicate to the DU to stop the data transmission. Therefore, the FFS could be removed. Maybe we could simply add one sentence in step 5 to interpret it.
Proposal 1: For stop indication, existing Transmission Action Indicator IE in the UE CONTEXT MODIFICATION REQUEST message could be reused, no additional info is needed, FFS could be removed. 

2.1.2 Configuration of TNL address(es)

Editor’s NOTE: The configuration of TNL address(es) is FFS. 
	Company name
	Comments

	CATT
	Remove the original Editor’s Note and FFS, add new Editor’s NOTE: The configuration of TNL address(es) could be included in the RRCReconfiguration message, together with the allocation of the IP address(es).

	QC
	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.

	Samsung
	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. The TNL address configuration may include the new TNL address(es) and the corresponding old TNL address before migration for each new one.



	Huawei
	The configuration of TNL address(es) for IAB node has been addressed in last RAN3 meeting.

	ZTE
	5.	The IAB-donor CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node DU, which includes a generated RRCReconfiguration message. The new TNL address of the migrating IAB-node may be included in the RRCReconfiguration message. 
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. The migrating IAB-node may request one or more TNL addresses from the IAB-donor-CU via RRC. The IAB-donor-CU may send the TNL address(es) to the migrating IAB-node via RRC. The IAB-donor-CU may obtain the TNL address(es) from the IAB-donor-DU via F1-AP or by other means (e.g. OAM, DHCP). These configurations may be performed at an earlier stage, e.g. right after step 3. 

	Ericsson/KDDI
	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 or before step 3, and conveyed to the IAB-node in the RRCReconfiguration message at step 5. 
Editor’s NOTE: The configuration of TNL address(es) is FFS. 


According to the discussion in the companies’ TP, views are almost converged, the configuration of TNL address(es) could be included in the RRCReconfiguration message. We could remove the FFS, and add simple words to show the configuration of TNL address(es) could be provided to the migrating IAB node  in the RRCReconfiguration message at step 5. As this will impact the stage 3 work of RAN2, it seems beneficial to send a LS to RAN2.
Proposal 2: Configuration of TNL address(es) for the migrating IAB node will be addressed in CB#44.
According to the discussion of CB #44, issue 12, majority of the companies agree to add new IP address and delete the old IP address for the migrating IAB node. No matter how the Stage 3 will be, we could have some simple words in our stage 2 to follow the majorities.
For example, maybe we could add one sentence in step 5 as proposed in [9]:
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.
Proposal 3: Remove the FFS for Configuration of TNL address(es), and add corresponding sentence to reflect our agreement. 
2.1.3 How to perform Steps11, 12 and 15 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.
	Company name
	Comments

	CATT
	Steps 11, 12 and 15 also have to be performed for the migrating IAB-node’s descendant nodes, inparallel procedures could be performed for migrating IAB node and its descendant nodes.


	QC
	Add more detailed description for the handling of descendant nodes as outlined above.

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.

	Samsung
	Editor’s NOTE: when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is up to IAB donor CU implementation.

	Huawei
	The step 11, 12 and 15 in the intra-CU topology adaptation procedure are also conducted for the migrating IAB-node’s descendant nodes, together with that for the migrating IAB node, and use the same way as for the migrating IAB node.


	ZTE
	Editor’s note Step 11 for descendant nodes shall be performed after the redirection of the F1 association and F1-U tunnels for the migrating IAB node completes. Step 12 of descendent IAB nodes shall be performed after the descendant node obtains it’s new IP address(es) and the configuration of routing and bearer mapping along target path between the descendant node and donor CU completes. Step 15 for descendant nodes shall be performed after the donor CU receives RRCReconfigurationComplete message contained in the UL RRC MESSAGE TRANSFER message sent from target parent node..

	Ericsson/KDDI
	Steps 11, 12 and 15 also have to be performed for the migrating IAB-node’s descendant nodes, and they can be performed at an earlier stage.
Editor’s NOTE: when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is FFS.



From the discussion above, it seems the steps 11, 12 and 15 for the migrating IAB-node’s descendant nodes could be done inparallel with the steps of  migrating node, could also be performed at earlier stage, this could be left to implementation. 
Proposal 4: When to trigger the steps 11, 12 and 15 for the migrating IAB-node’s descendant nodes could be left to implementation.

In the contribution [9], its proposed to add more details on handling of descendant nodes, as shown in the tabular above. Whether this is really needed should be further confirmed by the companies. So I would like to provide a question here:
Q1: Whether need to add more details as in [9] on handling of descendant nodes?
Companies are encouraged to provide the view on this question in the tabular below.
	Company name
	Comments

	CATT
	We’re fine to have this, maybe it could be a big Note.

	Samsung 
	Since we consider this is implementation issue, it is unnecessary to include more details.  

	Ericsson
	This is OK but should be incorporated in the BL CR in an elegant way, perhaps through a note.

	ZTE
	Agree with Samsung.

	Huawei
	No strong view, we are fine to leave it implementation or add a simpler NOTE. By the way, for the last bullet, the descendant node cannot performs these steps before the handover of migrating IAB node. 

	QCOM
	We certainly need more description. All of this here is just stage-2 and therefore up to implementation, but stage-2 has to task to properly explain things. Further, the main novelty of IAB is multihop and topology adaptation for multiple hops is not straight forward. Therefore, we should explain relevant issues are, e.g.:
· the descendant nodes also need to undergo the migration to new IP addresses, new backhaul RLC channels might have to be configured for them on the new path, and F1 needs to be migrated.
· The configuration of new IP addresses can be done before (?) or after (?) the migrating IAB-node has changed its parent node? HW claims it can only be done after the switch. Do we agree on this?

	Nokia
	Ok with QC proposal in general. There are some small aspects to be updated. 
· 1st step: “release the old addresses”. As we commented in IP address CB, the RRC message (e.g. RRCReconfiguration) just overwrite existing IP address. There is no need for the “release”.
2nd step: “configures backhaul RLC channels, BAP-layer route entries on the target path for the descendant node” this may be optional. For example, the BH RLC CHs may be unchanged for the descendant nodes.

	
	

	
	

	
	



According to the discussion above, it would be better to introduce a Note on handling of descendant nodes with some clarifications / updates on the existing wording, Example:
Note: During the IAB node migration, the handling of its descendant nodes 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. 
· If needed, 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.

For the last bullet, as some company has strong concern on performing the configurations for the descendant nodes before configuration of that for migrating node, we could change it to after, or in parallel with…
Proposal 5: Add a Note to capture the above description on handling of descendant nodes during IAB node migration.
2.1.4 Awareness of unsuccessfully transmitted downlink data
Editor’s NOTE: It is FFS how IAB-donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link.
	Company name
	Comments

	CATT
	For IAB, the legacy F1-U DDDS can be reused for unsuccessfully transmitted DL data derivation in gNB-CU.
Editor’s NOTE: IAB-donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link via F1-U Downlink Data Delivery Status (DDDS).

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

	Samsung
	In Rel16, the IAB-donor-CU can determine the unsuccessfully transmitted downlink data over the backhaul link based on legacy F1-U DDDS from IAB node.



	Huawei
	IAB-donor-CU knows the unsuccessfully transmitted downlink data from the DDDS send by each downstream IAB node, when to send the DDDS should leave to network implementation.
Editor’s NOTE: IAB-donor-CU can know the unsuccessfully transmitted downlink data over the backhaul link by implementation.

	ZTE
	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.

	Ericsson/KDDI
	It is reasonable to assume that the end-to-end flow control for the migrating IAB-node will continue to execute during the handover, with the only difference that the GTP TNL address may need to be updated. Hence, there is no need for this Editor’s note, and it should be removed.


According to the discussion above, we see DDDS is a possible way to indicate the delivery status of the downlink packets, the FFS could be removed.

Proposal 6: The IAB-donor-CU can determine the unsuccessfully transmitted / delivery of downlink data over the backhaul link based on legacy F1-U DDDS from the IAB node, FFS could be removed.

2.1.5 Determination of the delivery of all upstream packets
Editor’s NOTE: The determination of the delivery of all upstream packets at the source path is FFS.
	Company name
	Comments

	CATT
	Editor’s NOTE: The final frame indication in the Downlink Data Delivery Status (DDDS) could be used to indicate the delivery of all the upstream packets at the source path is finished..


	LGE
	13.	The IAB-donor-CU(-CP) sends a UE CONTEXT RELEASE COMMAND message to the source parent node DU, when it is aware that there is no uplink packet to be transmitted through the IAB-donor-CU-UP.
Editor’s NOTE: The determination of the delivery of all upstream packets at the source path is FFS.

	QC
	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.


	Samsung
	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. To determine the completion of in-flight packets, each intermediate IAB node in the source path can send the final frame to its parent node, in which the routing ID determines the routing path from the migrated IAB node to the donor CU in the source path.

	Huawei
	The source parent node adds an explicit notification in the last buffered upstream packet which is received from migrating IAB node, to help CU determines that all upstream packets have been transmitted successfully via the source path.

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. Step 13, 14 and 15 should be performed after all upstream packet at the source path is delivered to donor-CU.


	ZTE
	In upstream direction, after the target path is established, in-flight packets between the source parent node and Donor-CU can still be delivered until the BH RLC channels and BAP routing entries on the source path is released.

	Ericsson/KDDI
	This Editor’s note should be removed, since the need for IAB-specific changes for this purpose has not been demonstrated.


According to the discussion above, we see in-flight packets between the source parent node and the IAB-donor-CU can still be delivered while the target path is already established. CU may be able to get the delivery status of all the upstream packets via the final frame indication in the DDDS. If feasible, the Step 13, 14 and 15 should be performed after all upstream packets at the source path is delivered to donor-CU.

Proposal 7:Whether need to and how to determine the delivery of all upstream packets is left to R17, we just remove the Editor’s note, nothing else need to be specified.
Samsung: disagree with this proposal. 
In legacy F1-U, the final frame indication (FFI) in DDDS can tell the last packet in the source path. One of intentions for FFI is to help the receiving node determine whether the source path can be released or not. Following the similar intention, IAB case needs the solution to achieve such intention. Moreover, in IAB case, the volume of in-flight packets may be much larger. Thus, reducing the UL data lost during migration procedure is desirable. However, in IAB case, the FFI does not work since some upstream packets may be received after final frame indication. In this sense, we identify the issue, and some solutions are needed.   
Nokia: not sure at the issue as Samsung commented. Even in wired F1, some upstream packets may be received after final frame indication. 
LG: disagree with this proposal
For the last sentence which Samsung mentioned, “we identify the issue, and some solutions are needed”, we have a similar understanding for above issue.
ZTE: disagree with this proposal
Donor CU could release the source path after receiving the final fame indication in DDDS. However some in-flight uplink packets on source path may not arrive at donor CU, and the consequent result is upstream packets loss. So, we suggest that when to release the source path is up to implementation.
Huawei: Disagree the proposal.
The FFI in current DDDS is only able to indicate that no more UL data is expected for the IAB node and a UE. For the migrating IAB node, which serves other descendent IAB nodes as an intermediate IAB node, the FFI in DDDS is not able to indicate there will be no more UL date between the source parent IAB and the migrating IAB node.
Qualcomm: We agree with HW. The FFI on the migrating IAB-node only refers to access traffic. Descendent IAB-nodes might still happily send UL packets toward the migrating IAB-node, after the migrating IAB-node has already switched, and this will not be picked up by any FFI. These UL packets carry the old donor-DU’s BAP address and source IP address, so they cannot be rerouted to the new donor. Solutions:
Option 1: The migrating IAB-node rewrites the BAP address and IP source address. If the IP source address is not rewritten, the packet may be discarded by routers on the wireline network. If it is rewritten, the IPsec layer on the CU might discard the packet since it belongs to the old SA which was based on different IP addresses. In other words, this does not really work.
Option 2: The descendant IAB-node is configured with the new BAP and IP addresses before the migration. This does not work either since it will attempt to establish a SA with the CU via the old path using the new BAP and IP address.
Option 3: The descendant IAB-node is told to stop all UL traffic before the migration and then triggered to resume UL traffic afterwards with new BAP and Ip address. This will work but imply significant interruption during which TCP will time out and retransmit all the L4 in-flight packets anyway.
Option 4: We just live with a few dropped packets and revisit the matter in Rel-17.

Based on the discussion above, it seems we could not get a good solution to determine the delivery of all uplink packets now, we could revisit this matter in Rel-17 as rapporteur proposed above. Due to the Editor’s note, just delete it, nothing else need to be specified. And I revised the Proposal 7 according.
2.2 IAB Release procedure

As mentioned in the CB, the update for the deregisteration procedure could be found in the contribution [8], it’s proposed to further rewording the IAB release procedure as below:
8.9.y 	IAB-node release
An IAB node may depart from the network either in an orderly fashion, which implies that both the network and the IAB-node are aware in advance, or in a disorderly fashion (e.g. RLF with failed recovery).
8.9.y.1 	IAB-node orderly release
For orderly release, the IAB-MT is deregistered. The deregistration procedure is the same as the normal UE deregistration procedure and the existing NGAP UE Context Release procedure can be reused for releasing the IAB-MT functionality context in the RAN. The IAB-donor-CU hands over the UEs or child IAB-nodes currently connected to the IAB-node’s cell(s) to another cell(s), or releases the UEs and may stop accepting incoming handovers or connections to the IAB-node that is about to be released. The IAB-donor-CU may also update/release the backhaul RLC channels in the intermediate hops. At this point, the F1 interface will be released and the corresponding SCTP associations will be removed.

Q2: whether the updated texts for IAB release procedure is correct/acceptable?
Please Companies provide the views on the updates of the IAB release procedure in the tabular below:
	Company name
	Comments

	CATT
	We’re fine with the update.

	Samsung
	We’re fine with the update

	Ericsson
	We have proposed this, so we are aligned with ourselves.

	ZTE
	We’re fine with the update.

	Huawei
	The update is unnecessary, the deregistration procedure specified in 23.502 has include the NGAP context release procedure through sending N2 UE Context Release Request. So the current version is clear enough. 

	QC
	We agree with HW.

	Nokia
	Is there any difference to normal UE deregistration? There is existing text “the same as the normal UE deregistration procedure” before the proposed text. The proposed TP actually confirms that it is same as normal UE, i.e. release the IAB-MT context during the NGAP UE Context Release procedure. 
So we do not see the need for the update.

	
	


As some companies mentioned, it’s already specified that the deregistration procedure is the same as the normal UE deregistration procedure. The normal deregistration procedure includes the NG UE context release procedure, which has been captured in TS 23.502, in section 4.2.2.3.2/4.2.2.3.3 of 23.502, UE context release is included as below.
8.	[Conditional] AMF to AN: N2 UE Context Release Request (Cause)

Therefore, the update is correct, but it seems not necessary. Base on this, we would propose not to capture the update for IAB release procedure. 
Proposal 8: Update for IAB release in contribution [8] is not necessary.

3 Conclusion
[bookmark: _GoBack]Based on the email discussion, the following proposals should be agreeable:
 
Proposal 1: For stop indication, existing Transmission Action Indicator IE in the UE CONTEXT MODIFICATION REQUEST message could be reused, no additional info is needed, FFS could be removed. 
Proposal 2: Configuration of TNL address(es) for the migrating IAB node will be addressed in CB#44. 
Proposal 3: Remove the FFS for Configuration of TNL address(es), and add corresponding sentence to reflect our agreement. 
Proposal 4: When to trigger the steps 11, 12 and 15 for the migrating IAB-node’s descendant nodes could be left to implementation.
Proposal 5: Add a Note to capture the above description on handling of descendant nodes during IAB node migration.
Proposal 6: The IAB-donor-CU can determine the unsuccessfully transmitted / delivery of downlink data over the backhaul link based on legacy F1-U DDDS from the IAB node, FFS could be removed.
Proposal 7: Whether need to and how to determine the delivery of all upstream packets is left to R17, we just remove the Editor’s note, nothing else needs to be specified in the stage 2 now.
Proposal 8: Update for IAB release in contribution [8] is not necessary.

The corresponding TP to reflect the agreements of the discussion could be found in [11]. Some companies provided the kindly review and update on the TP. There’s no objection received until the deadline, the TP should be agreeable.
Proposal 9: The TP for TS 38.401 in [11] is agreeable for IAB Topology adaptation procedure.
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