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	[bookmark: _Hlk54952474]CB: # 38_IAB_SvcIntRed
- (E///)
To enable mitigation of unnecessary transmissions during IAB node migration and reduce the packet loss:
- The ancestors of the migrating IAB node can discard the packets that are currently traversing the source path but that are not received yet at the destination by the time the HO command is issued from the network.
- The network can prioritize the delivery of in-flight packets pertaining to IAB nodes that are about to undergo migration.
Discuss group signaling for IAB node migration, where an F1AP message carries messages pertaining to multiple descendant IAB-MTs of the F1AP message recipient
- (QC)
support reconfiguration via source path based on buffering RRC message in parent IAB-DU (Sol1).
deprioritize reconfiguration via source path based on buffering RRC message in child IAB-MT (Sol2), reconfiguration via source path based on not buffering the RRC message and executing the message by the child IAB-MT upon reception (Sol3), and reconfiguration of descendant nodes via source path based on CU implementation (Sol4).
- (CATT)
Introduce a delay to take effect IE included in CU to DU information in UE context modification request message for sol1
FFS on whether the issue of PDCP SN re-ordering exists in sol1.
sol2 should be discussed in RAN2. 
Sol3 has less spec impact and does not need new signaling.
Sol4 has no spec impact but the accuracy of sending timing may not good as others.
Final indication is used to address UL packet loss when inter-donor-DU local re-routing does not work. 
Final indication and inter-donor-DU local re-routing are used to avoid UL unnecessary transmission. Final indication is used to avoid DL unnecessary transmission
FFS on group signaling or concurrent procedure for UE context modification request message.
- (Nok)
Only consider sol1 and sol2 for further evaluation. 
Liaise RAN2 to provide feedback on sol1 and sol2. 
UL packet loss can be addressed via inter-Donor-DU re-routing.
- (SS)
Sol1 is the simplest one, without RAN2 impact
to combat the UL packet loss, the UL DDS can be applied when the inter-donor-DU re-routing is not applicable, and the enabling of UL DDS can be configured to the IAB node so as to enable the packet buffering
default BAP configuration (i.e., default routing ID, default BH RLC CH) for non-UP/UP traffic can be used for the transmission of the on-the-fly packets after IAB node migration, i.e., all the on-the-fly packets without matched routing entry should replace the BAP routing ID by the default routing ID, and transmitted via the default BH RLC CH
to avoid the unnecessary transmission of DL packets, the IAB node can keep the old configurations at source path till the final on-the-fly packet indication is received.   
- (ZTE)
Adopt Sol3
introduce a new XnAP procedure for transmitting the IAB-DU context and F1AP UE context from the old IAB-donor-CU to the new IAB-donor-CU.
Same mechanism could be used for F1-C/F1-U migration in both inter-CU migration and inter-donor BH RLF recovery scenario
discuss which procedure (RRC Re-establishement or Handover) is the baseline procedure for descendant nodes in inter-CU BH RLF recovery scenario, and to further consider the following options for descendant nodes.
Migration procedure is used as baseline procedure for the recovery of the descendant nodes in inter-CU BH RLF recovery scenario.
- (Fuj)
Adopt Sol1 or Sol2
For sol2, migrating node should inform child nodes with the target cell or target DU after it executes CHO and the random access to the target cell is successful. If there is configuration corresponding to the indicated target cell or target DU, the child will trigger the execution of the path reconfiguration.
For sol1, the buffered RRCReconfiguration for child node is released to the child nodes when F1 migration is executed, or the RRCReconfiguration including the configuration of F1 migration is received by the IAB-node.
2 enhancements to sol1 should be discussed
- (AT&T)
Sol3 is more complex and may require additional spec impact
Downselect to sol1 and/or sol2, and further discuss whether both solutions can be supported depending upon whether CHO-like behaviour is supported by the IAB node
- (HW)
The solution for supporting concurrent TNL migration should also be applicable for intra-donor CHO case. 
Do not support sol1 for concurrent TNL migration, unless the issue is addressed by RAN2
Liaise RAN2 supporting the L2 indication for sol2
Do not introduce UL DDS, for UL packet loss.
- Chair: seems no support for sol4; consensus to continue discussing sols. 1 and 2?
- further check solution details if agreeable
(AT&T - moderator)
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The deadline for CB #38 is Tuesday, May 25, 12:00:00 UTC. 
For the Chairman’s Notes
Propose the following:

Proposal 1: For intra-donor migration, the solution set to support transfer of RRCReconfiguration for descendent IAB node over source path is limited to solutions 1 and 2. Further down-selection is FFS.
Proposal 2: RAN3 to liaise RAN2 for evaluation of solutions 1 and 2.
Proposal 3: RAN3 liaison to RAN2 should include assessment of trigger conditions for Solutions 1 and 2.
Proposal 4: For Solution 1, indication to parent IAB-DU is included in UE Context Modification Request message. Further details FFS. 
Proposal 5: For Solution 1, RAN3 liaison to RAN2 should include assessment of solutions to handle buffered RRCReconfiguration upon failure of parent-IAB-MT migration.
Proposal 6: For Solution 1, RAN3 liaison to RAN2 should include assessment of solutions to address the issue of PDCP re-ordering, in case new RRCReconfiguration needs to be sent, and consider the case where buffered RRCReconfiguration is discarded.
Proposal 7: For Solution 2, RAN3 liaison to RAN2 should include example issues identified for solution 2.
Proposal 8: No other enhancements are required to address potential UL packet loss when inter-donor-DU re-routing is not possible.
Proposal 9: For intra-donor IAB migration, unnecessary DL/UL transmissions should be addressed by keeping source path till final packet indication is received. 

Discussion
[bookmark: _Ref189809556][bookmark: _Ref174151459]Transfer of RRCReconfiguration for descendent IAB over source path
At the TSG-RAN WG3 #111-e meeting, the following four solutions were agreed to be considered:
For intra-donor migration:
Use concurrent TNL migration of all descendant nodes during intra-donor topology adaptation to reduce interruption time. 
Consider the following options to support transferring RRCReconfiguration for descendant IAB over source path 
- Sol1: the RRCReconfiguration for the child IAB is buffered in the parent DU, and it is only sent to the child IAB when a prerequisite step is satisfied/performed.
- Sol2: the RRCReconfiguration for the child IAB is buffered in the child IAB-MT, and it is only executed when a prerequisite step is satisfied/performed.
- Sol3: the RRCReconfiguration for the child IAB is not buffered in the parent DU or child IAB-MT, and is executed by the child IAB-MT upon reception. 
- Sol4: by CU proper implementation. CU control the time to send RRCreconfiguration for each descendent IAB-node, the parent node of each IAB-node does not need to buffer their RRCReconfiguration, and each IAB-node can apply the RRCReconfiguration just when receiving it.   

Most of the contributions submitted to AI 13.2.2 at the TSG-RAN WG3 #112-e meeting provided views on the above four solutions. Based on these contributions, the benefits and challenges of each solution can be summarized as follows:
	Solution
	Benefits
	Issues/Needed Enhancements
	WG impact

	Sol1: the RRCReconfiguration for the child IAB is buffered in the parent DU
	Enables mostly concurrent TNL and F1-C migration
Transparent to RRC, so can be used as basis for common solution for intra-donor and inter-donor migration
	[bookmark: _Hlk72325470]Requires explicit indication to parent IAB-DU
Need to address discard of buffered RRCReconfiguration upon failure of parent IAB-MT migration
Need to address delivery of subsequent SRB1 messages to child IAB-MT and resulting PDCP re-ordering while RRCReconfiguration is buffered at parent IAB-DU
May need to wait for BAP routing table to be updated for the parent IAB-node via F1AP
	Mainly RAN3

	Sol2: the RRCReconfiguration for the child IAB is buffered in the child IAB-MT
	Enables mostly concurrent TNL and F1-C migration
Reuses CHO principles
BAP-based indication may be faster than solution 1
	Requires explicit indication to child IAB-MT
Needs enhancement to RRCReconfiguration to indicate a different CHO execution condition compared to traditional CHO
Based on RRC signaling, so cannot be a common solution for intra-donor and inter-donor migration due to UE impact
May need to wait for BAP routing table to be updated for the parent IAB-node via F1AP
	RAN2

	Sol3: the RRCReconfiguration for the child IAB is not buffered in the parent DU or child IAB-MT
	Benefits over solution 1 and 2 are not clear
	May incur large delays if TNL migration is attempted before target path is available
May apply only for bottom-up migration
Failure of parent IAB-MT migration may require new RRCReconfiguration from source donor
Unclear how buffered RRCReconfigurationComplete at parent IAB-DU is handled upon migration of parent IAB-MT to different cell
	Not clear

	Sol4: by CU proper implementation
	No specification work
	May not work because BAP does not support in-order delivery of BAP PDUs
May not be as effective as other solutions since it is dependent upon accuracy of timing
May not be useful in CHO
	None


[bookmark: _Hlk72324665]Considering that no specification work is required for solution 4, it seems that this solution can be implemented regardless of how specification work proceeds in RAN3. Therefore, solution 4 does not need to be discussed further.
Regarding remaining three solutions, based on views provided in the contributions, every solution has at least some potential challenges that need to be addressed. However, considering that most companies prefer solution 1 or 2 or both, the moderator proposes to continue discussion only for solutions 1 and 2. 
Potential Proposal 1: For intra-donor IAB migration, RAN3 to continue discussion for only solutions 1 and 2 to support transferring RRCReconfiguration for descendant IAB over source path.
Q1: Please provide view on Potential Proposal 1.
	Company
	Agree/Disagree
	Comments

	Samsung 
	Agree
	The evaluation of solutions 1 and 2 needs RAN2 input. 
We are wondering which WG should make the decision on the down-selection. 

	Ericsson
	Partly agree
	We prefer Sol1 only. Even without RAN2 input we can conclude that Sol2 generates more impact and twice the amount of signaling, compared to Sol2. Moreover, it is unclear what advantage does it bring over Sol1.

	Qualcomm
	Partly agree
	We only support Sol1.
We don’t like Solution 2 since it requires additional signaling. 

	Nokia
	Agree
	

	Huawei
	Agree
	We prefer Solution 2. 
But since both solutions has some specification issues need be discussed by RAN2, so we suggest to Liaison RAN2 for further discussion. 

	Fujitsu
	Agree, but
	For solution 1, we think the explicit indication in DL F1AP message to DU may not be necessary and the RRC messages of child nodes may not be buffered in DU. 
If the DL F1AP message conveying the RRC message of the child node can be carried by the RRCReconfiguration for the boundary IAB-MT, the boundary IAB-MT can buffer the DL F1AP message conveying the RRC message of the child node and the explicit indication in F1AP is not needed. When the F1 migration is executed, the IAB-MT releases the DL F1AP message to the co-located IAB-DU, so as to deliver the RRC message of the child node. Given the same principle applied to the child node, the child node need not buffer any message for its child. Refer to Figure 3 in [7] as the illustration.
Compared with solution 2, solution 1 cannot address concurrent TNL migration in case the boundary node applies CHO.  Solution 1 also needs RAN2 effort (e.g. judge the condition to release the buffered message) as well as interaction between RRC and F1AP. We should request RAN2 to evaluate the two solutions.

	ZTE
	Agree 
	Comparing option 1 and option 2, we prefer option 2 since CHO mechanism could be reused. 

	AT&T
	Agree
	

	CATT
	Partly agree 
	Prefer solution 2. Compared with solution 1, the BAP indication may faster than RRC message. 
For CHO  based, solution 1 not only require to recognize the RRC reconfiguration for child node but also need to know which RRC reconfiguration for child node belongs which configuration for itself. And top-level node needs to decide which RRC reconfiguration message can be sent to child node. For example, top-level node accesses its parent node via configuration no.1 and it wills send the RRC reconfiguration message no.1 to child node. However, for solution 2, top-level only need to know which configuration is used by itself, and send an indication e.g., perform configuration no.1 to child node. Note that child node knows which RRC configuration message is no.1
We are fine with discuss both solutions also in RAN2.



Summary of Q1.
9 companies responded to this question. 6 companies agree with the potential proposal, but some indicate a preference for either solution 1 or 2. Furthermore, 3 companies partly agree with the proposal and indicate a preference for either solution 1 or 2. Overall, the entire subset of companies indicate a preference either solution 1 or solution 2 or both. Additionally, 4 companies suggest requesting liaising RAN2. 
Moderator’s view:
Based on responses, it seems that limiting the solution set to solutions 1 and 2 could be acceptable if down-selection to 1 or 2 is FFS. 
Proposal 1: For intra-donor migration, the solution set to support transfer of RRCReconfiguration for descendent IAB node over source path is limited to solutions 1 and 2. Further down-selection is FFS.
Also, based on input from multiple companies, it is justified to propose liaising RAN2 for input regarding solutions 1 and 2. 
Proposal 2: RAN3 to liaise RAN2 for evaluation of solutions 1 and 2.
[bookmark: _Hlk72853316]---------------------------------------------------- End of summary ------------------------------------------------------

Considering views presented in contributions, companies have differing views about solutions 1 and 2. Some companies seem to prefer either of these two solutions, some companies seem to strongly favor solution 1, while others seem to strongly favor solution 2. Given that the specification scope of solution 1 and solution 2 falls almost orthogonally across RAN3 and RAN2 respectively, it may not be critical to decide upon one of these two solutions immediately. Further discussion about details of these solutions may be useful to see whether any clear issues emerge favoring one versus the other. Therefore, assuming proposal 1 is agreed, the moderator proposes to discuss details of solutions 1 and 2 to help flush out the solutions a bit more.

Trigger conditions for Solutions 1 and 2
Contributions [7] and [9] highlight that for solutions 1 and 2, the release of buffered RRCReconfiguration at parent IAB-DU (for solution 1) and execution of buffered RRCReconfiguration at child IAB-MT (for solution 2) may need to wait for the BAP routing tables to be updated at the migrating parent IAB-node, which can only happen after the F1 migration for parent IAB-node is complete. 
Other companies seem to imply that for solution 1, the trigger condition for release of buffered RRCReconfiguration to child IAB-MT, should be successful RACH access procedure of parent IAB-MT; and for solution 2, the trigger condition for execution of buffered RRCReconfiguration at child IAB-MT, should be reception of an indication from parent IAB-DU (presumably BAP layer-based) that parent IAB-MT migration is successful. 
Furthermore, contributions [3] and [6] propose the need to introduce a “delay-to-take-effect” IE in F1AP signaling to determine when the parent IAB-DU can send the RRCReconfiguration to the child IAB-MT. This implies using a time-based trigger assuming the parent IAB-MT would have completed the migration before expiration of the trigger delay. 
Clearly there seem to be differing views on the trigger condition for solutions 1 and 2, so this needs to be discussed further.

[bookmark: _Hlk72349110]Q2: Please provide views on trigger conditions for solutions 1 and 2 as follows:
Solution 1: Trigger condition for release of buffered RRCReconfiguration from parent IAB-DU to child IAB-MT
Solution 2: Trigger condition for execution of buffered RRCReconfiguration at child IAB-MT
	Company
	Comments

	Samsung 
	Solution 1: success RACH to the target parent node
Solution 2:  an indication from the parent node

	Ericsson
	As argued above, we propose to continue with Sol1 only. When it comes to triggering, for Sol1 it should be a successful top-level MT migration – this is what any meaningful implementation would do.

	Qualcomm
	Solution 1: 
· At the migrating node: successful RACH to the target parent node. 
· At the descendant node: reception of RRC Reconfiguration from parent node.
Solution 2:
· At the migrating node: the reception of RRC Reconfiguration triggers the migration. There is no buffering. Upon successful RACH to target parent, migrating IAB-node sends L2 signaling message to child node.
· At the descendant node: reception of new signaling indication from parent node, which is forwarded to child node.

	Nokia
	The condition should be more generic. For example, there may be multiple HO preparations, e.g. the migrating IAB may connect with parent cell#1 under Donor-DU1, or with parent cell#2 under Donor-DU2, etc. 
In case only one preparation, RACH is enough for Solution 1. In case multiple preparations, or IAB re-establish another cell under same parent node, RACH may be not enough. An explicit indication may be needed, and it could be similar for both Solution 1 and Solution 2. 


	Huawei
	 Solution 1: 
BAP routing table maintained at parent node is updated successfully via F1AP messages received from new path.
For solution 1, the trigger condition should be discussed also by RAN2, because some companies propose that the successful of IAB-MT RACH is the trigger condition, however, as introduced in our paper [9], the TNL migration messages of child node will be suspended or even discarded by the migrating IAB-node when the BAP routing table has not been updated to include routing entries for the default BAP routing ID used by the child node. This issue is related to the BAP operation and so the trigger for solution 1 should be handled by RAN2.
Solution 2：
Receives indication from parent node.

	Fujitsu
	Solution 1: When F1 migration is executed, parent node releases RRCReconfiguarion to child node.
The random access in the boundary IAB-MT which is irrespective with F1 migration should not trigger the release of buffered RRCReconfiguration. The reception of its own RRCRecofiugration without configuration of F1 migration should not trigger the release of buffered RRC message to its child node.
Solution 2: Child node executes buffered RRCReconfiguration on reception of L2 indication from the parent node.
Similar to solution 2, not each RA success of boundary node will trigger delivering L2 indication. Upon F1 migration to target parent, boundary node sends L2 indication to child node.
The trigger for solution 1 & 2 are all RRC issues, so that should be discussed with RAN2.

	ZTE
	For option 1, the release of buffered RRCReconfiguration at parent IAB-DU could be triggered after UL mapping information for UE associated F1AP signaling at target path is configured at parent IAB-DU. Otherwise, parent IAB-DU is not able to forward the  F1AP which includes RRCReconfigurationComplete message. 
For solution 2, a new indication could be used to indicate child MT to apply the buffered RRCReconfiguration message. And parent DU sends the triggering signaling to child MT after UL mapping information for UE associated F1AP signaling at target path is configured. 

	AT&T
	Agree with QC

	CATT
	Agree with QC. Since we already support current TNL migration



Summary of Q2.
9 companies responded to Q2. Views expressed for solutions 1 and 2 are summarized below. Note that 1 company indicated a more generic trigger with an indication that could be similar both solutions 1 and 2.
· Solution 1: 
· Migrating node: 9 companies provided view. 6 companies indicate that the trigger for migrating IAB-node should be successful RACH access by IAB-MT to target parent node. 1 company indicated a difference between the case where there is one vs. multiple preparations. 3 companies believe that the trigger should be related to F1 migration. 2 companies think that the trigger should be discussed by RAN2.
· Descendent node: 3 companies provided view. All three companies indicated that the trigger for descendent IAB-node should be reception of RRCReconfiguration from parent node.
· Solution 2: 
· 7 companies indicated that the trigger should be reception of indication from parent node. 1 company indicated that an explicit indication that could be similar for both solutions 1 and 2. 
Moderator’s view:
For solution 1, there seem to be different views about the trigger. Majority companies believe the trigger for migrating IAB-node should be successful RAN access by IAB-MT to target parent node. However, a non-negligible minority also emphasizes need to complete F1 migration before triggering release of buffered RRCReconfiguration. An additional company suggests defining a more generic trigger. More discussion is needed amongst companies before arriving at a consensus. Companies are encouraged to provide contributions to clearly contrast different proposals.
For Solution 2, there is more consensus about the trigger. However, since the indication from parent node to child node falls in RAN2 domain, moderator proposes that this should be a part of a potential liaison to RAN2 in proposal 2 above. 
Proposal 3: RAN3 liaison to RAN2 should include assessment of trigger conditions for Solutions 1 and 2.
---------------------------------------------------- End of summary ------------------------------------------------------

Issues specific to Solution 1
A few specific issues have been identified for solution 1:
· Requires explicit indication to parent IAB-DU informing the parent IAB-DU to buffer the RRCReconfiguration message until a trigger condition is met
· Issue with discarding buffered RRCReconfiguration upon failure of parent IAB-MT migration
· Issue with delivery of subsequent SRB1 messages to child IAB-MT and resulting PDCP re-ordering while RRCReconfiguration is buffered at parent IAB-DU
Solutions to the above issues may need to be discussed. Some of the contributions have already provided views regarding these issues. For example, many contributions seem to indicate that the explicit indication to parent IAB-DU needs to be based on F1AP signaling, and some specifically state the use of CU to DU Information IE in UE Context Modification Request message. 

Q3: For Solution 1, explicit indication to parent IAB-DU can be based on enhancement of CU to DU Information IE in UE Context Modification Request message. Please provide alternate proposal for this explicit indication, if you disagree.
	Company
	Agree/Disagree
	Comments

	Samsung 
	Disagree
	Such indication is dedicated for the RRC-Container IE, which is the 1st level IE in the message. We are not sure the benefit of putting it in CU to DU Information IE. 
Our preferred solution is explicit indication in UE Context Modification Request message. 

	Ericsson
	Disagree
	For Sol1, an explicit indication may be needed. FFS on content.
The scenario about delivery of subsequent SRB1 messages is a theoretical one.

	Qualcomm
	See comment
	We need an explicit indication. We can decide on the IE later. We propose rewording:
For Solution 1, explicit indication to parent IAB-DU is included in UE Context Modification Request message. 

	Nokia
	
	Agree with QCOM

	Huawei
	Disagree
	We propose an alternative way: using implicit indication, i.e. Transmission Action Indicator IE carried in the UE Context Modification Request message. If the value of this IE is set as stop, the parent DU may take such IE as implicit indication that the contained child node’s RRC message in the RRC container should be buffered. 

	Fujitsu
	Disagree
	Refer to the comment for Q1.

	ZTE
	Disagree 
	Agree with HW that implicit indication could be used to inform the parent IAB-DU to buffer the RRCReconfiguration message. 

	AT&T
	Partly agree
	We believe an explicit indication is needed. Indication can be added to UE Context Modification Request. Further details can be discussed.

	CATT
	Partly agree
	Agree with AT&T



Summary of Q3.
9 companies responded to this question. None of the companies fully agree with the proposal. However, 6 out of 9 companies believe that an explicit indication is needed. Of these 6 companies, 5 companies believe the that the explicit indication should be included in UE Context Modification Request message. Additional 2 companies believe that the Transmission Action Indicator IE in UE Context Modification Request message should be used for an implicit indication. One company thinks that RRCReconfiguration need not be buffered at the parent DU. However, that changes the definition of solution 1, and hence cannot be considered as a proposal for solution 1. 
Moderator’s view:
Considering that 7 out of 9 companies propose the indication to be based on UE Context Modification Request message (either explicit or implicit), we can attempt to agree on that aspect. Further details of the indication can be FFS.
Proposal 4: For Solution 1, indication to parent IAB-DU is included in UE Context Modification Request message. Further details FFS. 
---------------------------------------------------- End of summary ------------------------------------------------------

Contribution [2] discusses two options for handling the buffered RRCReconfiguration message if the parent IAB-MT migration fails:
Option 1: Release the child node’s buffered RRC Reconfiguration message to the respective child node. The released message may carry an obsolete configuration which will be overwritten by the BH RLF recovery procedure.
Option 2: Forward a buffered dummy message to the child node and discard the child node’s buffered RRC Reconfiguration message. The dummy message carries the same PDCP SN as the child node’s buffered RRC Reconfiguration message and is received from the IAB-donor-CU as part of the same F1AP message as the child node’s RRC Reconfiguration message. A child node that receives a dummy message may further release a dummy message for its own grand-child node.
Contribution [5] mentions not sending the buffered RRCReconfiguration in case of parent IAB-MT migration failure; and overwriting the buffered RRCReconfiguration if a new RRCReconfiguration is received. However, it seems that the latter solution may not overcome the issue related to PDCP SN described above. Contribution [4] mentions the possibility of using a new SRB to overcome the PDCP SN issue, which would clearly be in RAN2 scope.
It is useful to discuss solutions to these issues. 

[bookmark: _Hlk72350060]Q4: For Solution 1, please provide views on how best to address handling of buffered RRCReconfiguration upon failure of parent IAB-MT migration.
Option 1: Release the buffered RRCReconfiguration message to child IAB-MT anyway
Option 2: Forward a buffered dummy message to the child node and discard the child node’s buffered RRC Reconfiguration message
Option 3: Do not send the buffered RRCReconfiguration message
Option 4: Other (please describe)
	Company
	Option
	Comments

	Samsung 
	All three options are possible
	RAN3 cannot make decision on this issue. 

	Ericsson
	Opt1 and Opt3
	

	Qualcomm
	Opt1 
	Opt1 can be done without RAN2 impact. 
Opt2 has RAN2 impact since the dummy message needs to be introduced.
Opt3 has problems: If the top-level IAB-node reestablishes at another parent with different donor-DU, the descendant node will receive a follow up RRC Reconfiguration with a new IP address. This message will have out-of-order SN.  

	Nokia
	
	Should be discussed in RAN2. 
Opt 1 may have issue, e.g. child IAB uses the incorrect configuration for a period, even it may be short. 


	Huawei
	
	Should be discussed by RAN2
Option 1 is not a good solution, because if the parent DU still send the buffered RRCReconfiguration to the child IAB node, then the child node will try TNL migration using such RRCReconfiguration, but apparently, such attempt of TNL migration is useless but just a waste of wireless BH transmission resource, because the TNL migration will fail finally since the target path is not ready.

	Fujitsu
	Either Option 1 or 3
	Option 1 is the most easy and straight forward method.
Option 2 is too complex.
Option 3 is also easy to apply.

	ZTE
	
	This issue should be discussed in RAN2.

	AT&T
	Options 1 or 3
	Should be discussed in RAN2.

	CATT
	Option 3
	Whether the parent node will re-connect the source parent node should take into account. Otherwise, parent node failure migration would discard all buffered message/data





[bookmark: _GoBack]
Summary of Q4.
9 companies provided responses to this question. 6 out of 9 companies indicated RAN2 impact or need for discussion in RAN2. 5 companies opted in favor of Option 1 and 5 companies opted in favor of Option 3. 2 companies raised concerns about Option 1. 
Moderator’s view:
Based on the responses of companies, there is no clear consensus to draft a proposal for agreement other than that for Solution 1, the issue of handling buffered RRCReconfiguration upon failure of parent-IAB-MT migration should be discussed by RAN2. 
Proposal 5: For Solution 1, RAN3 liaison to RAN2 should include assessment of solutions to handle buffered RRCReconfiguration upon failure of parent-IAB-MT migration.
---------------------------------------------------- End of summary ------------------------------------------------------

[bookmark: _Hlk72858218]Q5: For Solution 1, please provide views on how best to address the issue of PDCP re-ordering in case a subsequent SRB1 message, including new RRCReconfiguration needs to be sent, and also considering the case where buffered RRCReconfiguration is discarded.
Option 1: Fall back on expiration of PDCP re-order timer
Option 2: Use different SRB
Option 3: Other (please describe)
Option 4: Let RAN2 decide the best solution

	Company
	Option
	Comments

	Samsung
	Option 4
	It is pure RAN2 issue. 

	Ericsson
	None
	This is a theoretical scenario – why would there be another subsequent SRB1 message sent after the HO command?

	Qualcomm
	Send both RRC Reconfig messages in sequence.
	The problem is very real: 
For the top-level IAB-node, if HO fails there is no further RRC message to be expected.
For descendant nodes: If top-level IAB-node reestablishes at another parent node, the descendant nodes will receive a new RRCReconfig message with the new IP addresses in the next following PDCP SN.
How to address the issue: Send both RRC Reconfiguration messages in sequence. Note that the parent DU is the same for this descendant node.

	Nokia
	Option 4
	This is in RAN2 scope. 

	Huawei
	Option 4
	Should be discussed by RAN2

	Fujitsu
	Option 4
	Need RAN2 effort. 
For example, the parent DU can send a migration failure indication to child node to trigger the child node initiating RRCReestablishment. When RRCReestablishment is initiated, the re-ordering window is stopped and PDCP SN is reset.

	ZTE
	Option 4
	This issue should be discussed in RAN2.

	AT&T
	Option 4
	

	CATT
	Option 4
	It depends on what the parent node does (e.g., discard RRC reconfiguration for child node or buffer it) after parent node migration failed.
If top-level IAB-node reestablishes at another parent node, the descendant nodes will receive a new RRC reconfiguration message. However, if the parent node buffer the old RRC reconfiguration message for child node, the child node cannot received new RRC reconfiguration message since PDCP order



Summary of Q5.
9 companies responded to this question. 7 out of 9 companies indicated that RAN2 should decide on the solution. One company suggested an alternate solution to the ones proposed in the question. 
Moderator’s view:
A clear majority feels this should be decided to RAN2, so moderator proposes to further add this issue to the list of issues to be discussed in RAN2 for this overall topic.
Proposal 6: For Solution 1, RAN3 liaison to RAN2 should include assessment of solutions to address the issue of PDCP re-ordering, in case new RRCReconfiguration needs to be sent, and consider the case where buffered RRCReconfiguration is discarded.
---------------------------------------------------- End of summary ------------------------------------------------------

Issues specific to Solution 2
A few specific issues have been identified regarding solution 2:
· Requires explicit indication from parent IAB-node to child IAB-MT informing the child IAB-MT about success of parent IAB-MT migration
· Needs enhancement to RRCReconfiguration to indicate a different CHO execution condition compared to traditional CHO
· Based on RRC signaling, so cannot be a common solution for intra-donor and inter-donor migration due to UE impact
Solutions to above issues may need to be discussed. Some of the contributions have also provided views regarding these issues. It must be noted that all the specification work for Solution 2 lies in RAN2 scope. So, it may be better for solution details to be discussed in RAN2 as well. Therefore, a potential proposal is to send LS to RAN2 to discuss details of solution 2, including identified issues.

[bookmark: _Hlk72859325]Potential Proposal 2: RAN3 to send LS to RAN2 requesting assessment of solution 2 details, including issues identified for solution 2.
Q6: Please provide view on Potential Proposal 2
	Company
	Agree/Disagree
	Comments

	Samsung 
	Agree
	

	Ericsson
	Disagree
	We prefer Sol1 only. Even without RAN2 input we can conclude that Sol2 generates more impact and twice the amount of signaling, compared to Sol2. Moreover, it is unclear what advantage does it bring over Sol1.

	Qualcomm
	Disagree
	This LS and all RAN2 effort can be avoided by going with Sol1.

	Nokia
	Agree
	

	Huawei
	Agree, but 
	We are not convinced about the 3rd bullet for the listed issues of solution 2, this discussion is for the concurrent TNL migration, only the IAB-node need to perform the TNL migration, none of the UEs will be involved. So apparently a common solution can be applied based on solution 2 for both intra-donor and inter-donor migration.  
We suggest remove the 3rd bullet when draft the liaison to RAN2.

	Fujitsu
	Agree
	RAN3 can continue to discuss the Xn procedure in solution 2 for inter-donor CU migration.

	ZTE
	See comment 
	We agree to send an LS to RAN2 requesting assessment of solution 2 details. However, the third issue shall not be included in the LS considering that the procedure of inter-donor migration is still under discussion currently. And the transfer of RRCreconfiguration message in intrer-donor migration needs to be discussed later after the procedure of inter-donor migration is clear. 

	AT&T
	Agree
	

	CATT
	Agree, but 
	We suggest removing the 3rd bullet. 
I am not sure whether the UE impact exist both in intra-CU and inter-CU. We can say that there may be a UE impact in solution 2 and we would like to RAN2 to discuss.




Summary of Q6.
9 companies responded to this question. 7 out of 9 companies agreed to send LS to RAN2. Of those 7 companies that agreed, 3 companies preferred to not include the third issue described in Q6. The remaining 2 out of 9 companies disagreed to send LS to RAN2 and suggested that Solution 1 can avoid RAN2 impact. 
Moderator’s view:
Since majority of companies prefer to send at least some form of LS to RAN2 regarding assessment of issues identified in Solution 2, moderator continues to propose the need to liaise RAN2. Given the somewhat strong views expressed by companies, it is quite apparent that down-selection between Solutions 1 and 2 will not happen in RAN3, and further progress can only be made by further assessing issues related to both solutions. Since Solution 2 falls squarely in RAN2 domain, it doesn’t seem like progress can be made without asking RAN2 to assess the solutions. Furthermore, given that some companies believe that the third bullet in Q6 does not need to be included in the LS, the wording in the LS can perhaps state issues as examples. Companies may contribute separately to RAN2 to describe detailed issues and views. 
Proposal 7: For Solution 2, RAN3 liaison to RAN2 should include example issues identified for Solution 2.
---------------------------------------------------- End of summary ------------------------------------------------------

Enhancement when inter-donor-DU rerouting cannot address UL packet loss or re-routing is unavailable
At the TSG-RAN WG3 #111-e meeting, the following was agreed:
Agree inter-donor-DU re-routing can be used to address UL packet loss. FFS on other enhancement when re-routing cannot address UL packet loss or re-routing is unavailable; FFS on enhancement to address unnecessary DL transmission.
Some contributions at this meeting presented views regarding the need for other enhancements when inter-donor-DU re-routing cannot address UL packet loss or re-routing is unavailable. 
· Contribution [5] proposes the use of UL DDS when inter-donor-DU re-routing is not applicable, and the use of default BAP configuration for transmission of on-the-fly packets after IAB node migration. 
· Contributions [3], [4], and [9] are not in favor of introducing UL DDS to address UL packet loss. 
· Instead, contributions [4] and [9] propose that inter-donor-DU re-routing is enough to address UL packet loss issue, and
· Contribution [3] proposes the use of final packet indication to address UL packet loss when inter-donor-DU local re-routing is not possible. 
There seem to be some differing views on if and what other solution is needed besides inter-donor-DU re-routing. Based on views presented in the contributions, there seem to be many companies that prefer not to specify UL DDS to address UL packet loss. Companies are requested to provide views on the following options to address any potential UL packet loss when inter-donor-DU re-routing is not possible. 

Q7: Please provide views on solutions required to address any potential UL packet loss when inter-donor-DU re-routing is not possible.
Option 1: Inter-donor-DU re-routing is enough. No other solution is required.
Option 2: Specify a final packet indication to address UL packet loss when inter-donor-DU re-routing is not possible.
Option 3: Use default BAP configuration after IAB node migration for transmission of on-the-fly packets without matched routing entry.
Option 4: Specify UL DDS mechanism to address UL packet loss 
Option 5: Other (please describe)

	Company
	Option(s)
	Comments

	Samsung 
	Option 3, option 4 can be considered if packet loss cannot be solved by Option 3. 
	Those options are focused on on-the-fly packets, which will not be a large volume. 
Option 3 can simplify the configurations since this default configurations can be configured as default F1-C configuration together. After that, as long as packets with unmatched routing entry are received, it can use such default configurations to send on-the-fly packets. 
Option 2: we are not sure if this can solve the packet loss problem. 

	Ericsson
	Agree Option 1 only
	Option 1: agree
The UL DDS will result in large amount of UL packets being buffered at the access IAB node and will make the problem even worse. Moreover, the complexity and spec impact are not justified. May not work in inter-CU migration since the F1-U termination is changed to target CU.

	Qualcomm
	Option 1 or option 4
	Option 1 may not work. In this case, we have bad luck and loose a few in-flight packets. 
Option 2 does not work by itself. It would require additional signaling to inform the descendent nodes that they should stop sending UL packets and insert the final packet indicator. 
Option 3 does not work if Option 1 does not work. It therefore does not add any value. The problem is source-IP-packet-filtering which cannot be handed via default mapping on BAP layer.
Option 4 would always work.

	Nokia
	Option 1
	Inter-Donor-DU re-routing shall be anyway supported. So not sure about other scenario when re-routing not work and require other solution (e.g. Option 4)

	Huawei
	Option 1
	We think option 1 is enough to address the UL packet loss issue. 

	Fujitsu
	Option 1
	Option 1: Acceptable.
Option 2: The necessity is not clear, suggest FFS.
Option 3: RAN2 issue.
Option 4: Prefer not to specify UL DDS to address UL packet loss.

	ZTE
	Option 1
	We think inter-donor-DU re-routing is enough to address UL packet loss. Retransmission mechanism in upper layer could be applied when inter-donor-DU re-routing is not possible.

	AT&T
	Option 1
	Agree with Ericsson’s comments

	CATT
	Option 1
	Inter-Donor-DU re-routing shall be supported.
Why we assuming that re-routing cannot be support in some cases before we have not a clear design for re-routing



Summary of Q7.
9 companies responded to this question. 8 out of 9 companies indicated support for Option 1. 2 out of 9 companies indicated support for Option 4. 1 out of 9 companies indicated support for Option 3. No company indicated support for Option 3. 
Moderator’s view:
Given the clear majority support for Option 1, moderator proposes that apart from inter-donor-DU rerouting no other solution is required for UL packet loss.
Proposal 8: No other enhancements are required to address potential UL packet loss when inter-donor-DU re-routing is not possible.
---------------------------------------------------- End of summary ------------------------------------------------------

Enhancement to address unnecessary DL/UL transmission
A few company contributions discuss the need for enhancements to address unnecessary DL/UL transmissions. For example, [2] motivates the need to enable mitigation of unnecessary transmissions using following solutions:
· The ancestors of the migrating IAB node can discard the packets that are currently traversing the source path but that are not received yet at the destination by the time the HO command is issued from the network.
· The network can prioritize the delivery of in-flight packets pertaining to IAB nodes that are about to undergo migration.
Contributions [3] and [5] propose to use a final on-the-fly packet indication to switch from source path to target path to avoid unnecessary DL/UL transmissions. 

Q8: Please provide views on enhancements required to address unnecessary DL/UL transmission during intra-donor IAB node migration.
Option 1: Ancestors of migrating IAB node can discard packets that are currently traversing the source path but not received yet at the destination
Option 2: Network can prioritize delivery of in-flight packets pertaining to IAB nodes that are about to undergo migration
Option 3: Keep source path till final packet indication is received
Option 4: Other (please describe)

	Company
	Option(s)
	Comments

	Samsung 
	Option 1, 2, 3
	Those options are not mutual exclusive. 
Option 1 is applied for the ancestors of migrating IAB node. 
Option 2&3 are applied to the migrating IAB node and its descendant nodes. 

	Ericsson
	1, 2, 3
	

	Qualcomm
	Option 3
	We’d like to stress that this is an academic problem. IAB-node migration can be expected a rather rare event. The number of packets that are unnecessarily transmitted on a few links do not matter.
Option 1: Ancestor nodes do not know the exact time of the migrating node’s switch.
Option 2: Ancestor nodes do not know which packets need to be prioritized.
Option 3: Final packet indication does not work since RLC ARQ and HARQ may perform packet reordering. Such indication is used on wireline network which usually keep packet order.

	Nokia
	Option 1
	

	Huawei 
	Option 3 or option 4
	We propose another solution for option 4: 
For the DL, the ancestor nodes can discard packets destined to the migrating IAB node and its descendant nodes when receiving the F1AP messages to release the BAP routing configuration related to these nodes. 
For the UL, the ancestor nodes still forward the UL packets until the related routing configuration is released.  

	ZTE
	Option 4
	We think source path could be kept until the source path is released by donor CU after migrating node switch to target path to avoid UL/DL unnecessary transmission. However, we thin the final packet indication is not needed. When to release the source path could be left to CU implementation. 

	AT&T
	None
	It’s not clear whether proposed solutions are effective

	CATT
	Option 3 
	Option 1: there is not that different between discard mechanism perform at ancestors of migrating IAB node and at migrating IAB node. The DL unnecessary packet would be discarded in migrating IAB node anyway.
Option 2: transmission in BAP is not in-order as PDCP
Option 3: Keep source path till final packet indication is received. This finial indication could be added in BAP



Summary of Q8.
8 companies responded to this question. 3 companies supported Option 1, 2 companies supported Option 2, 5 companies supported Option 3, 2 companies supported Option 4.
Moderator’s view:
Given that more companies support Option 5, moderator attempts to make a proposal for agreement as follows:
Proposal 9: For intra-donor IAB migration, unnecessary DL/UL transmissions should be addressed by keeping source path till final packet indication is received. 
---------------------------------------------------- End of summary ------------------------------------------------------

[bookmark: _Hlk72352984]Group signaling for UE context modification message
At the TSG-RAN WG3 #111-e meeting, the following was mentioned in the Chairman’s Notes:
TBC whether/how Group Signaling can be used during intra-donor topology adaptation to reduce interruption time; To be continued...
At this meeting, some company contributions discussed the the use of group signaling to provide UE context modification message to descendent IAB nodes during intra-donor topology adaptation. In particular, contribution [2] proposed to discuss group signalling for IAB node migration, where an F1AP message carries messages pertaining to multiple descendent IAB-MTs of the F1AP message recipient. Contribution [3] proposed to leave group signaling for further study. Given that there is some interest in discussing group signaling, the moderator invites company views on the following question.
Q9: Please provide views on specification feasibility of enabling an F1AP message to carry messages pertaining to multiple descendent IAB-MTs of the F1AP message recipient. Please described potential solutions, if possible.
	Company
	Comments

	Samsung 
	Group signaling is an optimization? We can discuss it at later stage. 

	Ericsson
	We support this, but it is OK to discuss it in the next meeting.

	Qualcomm
	This is an optimization and can be discussed later.

	Nokia
	It is unclear how group signaling can reduce the service interrruption. There is no evidance that sending a big F1AP message can reduce interruption vs. sending F1AP message per descendant IAB.  This is an optimization.
BTW, group signanling was discussed in some LTE SIs, but no clear benefit and not agreed.

	Huawei 
	Can be discussed at later stage

	Fujitsu
	Suggest to discuss later.

	ZTE
	The benefit of introducing group signaling is not clear which needs further discussion. 

	AT&T
	Can be discussed later.

	CATT
	We prefer concurrent signaling rather than group signaling. It is fine with me to discuss it at later stage.



Summary of Q9. 
9 companies responded to this question. 8 out of 9 companies feel that group signaling can be discussed at a later. Moderator does not provide any proposal currently.
---------------------------------------------------- End of summary ------------------------------------------------------

Other issues/enhancements
Q10: Please describe any other issues/enhancements that should be considered, including benefit, impact on specification, other working groups, etc.
	Company
	Comments
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