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The document handles:
	[AT112-e][031][eIAB] Topology Adaptation (QC)
	Scope: A) Confirm at least easy agreeable proposals captured in R2-2009292 (short deadline), make modifications to the proposals if needed for final agreement.
	B) From R2-2009292 and input contributions below put applicable solution proposals on the table, with a short principal solution description, how the solution is intended to help and possibly comments on complexity, if applicable. In case there are many solutions, initial focus could be on promising and widely proposed/supported solutions. Further discussion and decision making is expected on-line week 2. 
	Intended outcome: Report
	Deadline: Ready Nov 11 (for on-line discussion Nov 11), Intermediate deadlines by Rapporteur. 



As outlined by chairman, this email discussion has two parts. 
· Part A): Deadline: Nov 6
· Part B): Deadline: Nov 11

Phase A: Confirm at least easily agreeable proposals 
2.1 Easily agreeable proposals
[bookmark: OLE_LINK3]Proposal 0: Consider enhancements to topology adaptation that improve: 
· Robustness, e.g., to rapid shadowing, 
· service-interruption, 
· load balancing among different IAB-nodes, IAB-donor-DUs and IAB-donor-CUs, and 
· reduction in signaling load.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	Ericsson
	For the robustness objective, we prefer to delete “rapid shadowing”.  

	Nokia, Nokia Shanghai Bell
	To provide reliable service, IAB network shall be robust against (even rapid) variations in the radio conditions e.g., at the donor coverage borders (esp. in FR2). Changes in the topology should have minimum impact on services provided to the end users. Load balancing is enabled by redundant connections and is mainly related to usage of existing connections, which may of course be extended for LB reasons too. Hence, we think primary focus shall be on the robustness and minimization of service interruption. RAN2 should not define a scope for technical solutions that will eventually require RAN3 support, i.e. can wait for RAN3 conclusion if any potential RAN2 support is needed for the reduction of signaling load.



Moderator’s view: Since “rapid shadowing” is given as example it should be fine. We keep proposal 0.
Proposal 0: Consider enhancements to topology adaptation that improve: 
· Robustness, e.g., to rapid shadowing, 
· service-interruption, 
· load balancing among different IAB-nodes, IAB-donor-DUs and IAB-donor-CUs, and 
· reduction in signaling load.

Proposal 1’: RAN2 to discuss IAB-specific enhancements of CHO.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	Ericsson
	We do not agree with the approach of just focusing on CHO, or any other solutions, without discussing which objectives we want to achieve.
We should first discuss the problems that RAN2 wants to tackle, based on the objectives in P0. Jumping directly on solutions, before discussing what those solutions want to achieve and how is not a correct approach, in our opinion.
RAN2 has not discussed yet how CHO, or how any other solutions, meet the objectives in Proposal 0. That should be the first step. 
We should discuss which are the objectives in P0 that can be achieved by CHO and by other possible solutions mentioned in this email discussion. What are the pros and cons, what are the architectural impacts, what is the complexity, etc. 
Once this analysis has been done, and once we have built a common ground of understanding, RAN2 can select the most appropriate solution(s). 
Therefore, we have the following new proposal:
Proposal 1’: RAN2 to assess the pros/cons, complexity, and standard impact of the following solutions:
· CHO enhancements
· DAPS enhancements/Dual IAB protocol stack
· Reestablishment enhancements,
· Dual Connectivity enhancements,
· Etc.
Proposal 1b’: RAN2 to discuss how the different solutions address the objectives in P0.

	Nokia, Nokia Shanghai Bell
	Agree with the proposal. CHO is basically supported with Rel-16 being the baseline. Need for further enhancements for CHO is FFS and can be discussed in RAN2.


 
Moderator’s view: For clarification: there has been an extensive Post-R2#111 email discussion on topology adaptation – RAN2 aspects where companies had the opportunity to address all of these issues.   
Proposal 1’: RAN2 to discuss IAB-specific enhancements of CHO.


Proposal 2’: IAB-specific benefits and enhancements of DAPS are FFS. 
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	Ericsson
	Same comment as above. We should first discuss what are the objectives that DAPS promises to achieve.
Proposal 1’: RAN2 to assess the pros/cons, complexity, and standard impact of the following solutions:
· CHO enhancements
· DAPS enhancements/Dual IAB protocol stack
· Reestablishment enhancements,
· Dual Connectivity enhancements,
· Etc.
Proposal 1b’: RAN2 to discuss how the different solutions address the objectives in P0.


	Nokia, Nokia Shanghai Bell
	IAB-specific enhancements of DAPS can be depriortized. Because DAPS, as specified for UE, need to be adapted to BH links not having PDCP, the specification efforts may become larger than can be accepted considering the achievable gain. Similar improvement for reduction of service interruption may be achieved by other means, like DC.
Proposal: IAB-specific benefits and enhancements of DAPS are de-prioritized.



Moderator’s view: There were several companies supporting DAPS. At this early stage of the WI, we want to be rather inclusive and give the proponents the change to make a case how this would work for BH (i.e. w/o PDCP) and how much specification would be needed. We can always down-scope at a later stage.
Proposal 2’: IAB-specific benefits and enhancements of DAPS are FFS. 


Proposal 4: For redundancy via inter-donor NR-DC, RAN2 to wait for further progress by RAN3.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	
	

	
	




Proposal 5: Redundancy using routing via descendant nodes is FFS.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	
	

	
	



Proposal 7: RAN2 to discuss enhancements to RLF indication with the focus on the reduction of service interruption after BH RLF.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	Ericsson
	Is this related to the BAP indication also discussed in the other email discussion on fairness?
If yes, then we propose the following:
P7: RAN2 to discuss enhancements to BAP RLF indication with the focus on the reduction of service interruption after BH RLF.

	Nokia, Nokia Shanghai Bell
	Agree with the proposal. Enhancements would not only reduce the interruption, but they could also eliminate unnecessary reactions at the child/descendant nodes if the recovery is successful.  



Proposal 7: RAN2 to discuss enhancements to RLF indication with the focus on the reduction of service interruption after BH RLF.

Proposal 9: For message bundling, RAN2 to wait for more progress to be made in RAN3 on topology adaptation procedures.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	
	

	
	



Proposal 11’: RAN2 to discuss local rerouting, including the benefits over central route determination, and on how topology-wide objectives can be addressed.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	
	

	
	



Proposal 13’: RAN2 to wait on inter-donor-DU rerouting pending RAN3 progress. 
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	
	

	
	



2.2 Less easily agreeable proposals
Proposal 3’: RAN2 to wait for RAN3 progress on CP redundancy via separate NR access link.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	
	

	
	



Proposal 6: Support for multiple collocated IAB-MTs at the IAB-node is FFS.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	Ericsson
	We assume that this is the Dual IAB Protocol Stack or Multi-MT? As we said above, all solutions should be discussed with their pros/cons and complexity. We therefore propose the following:
Proposal 1’: RAN2 to assess the pros/cons, complexity, and standard impact of the following solutions:
· CHO enhancements
· DAPS enhancements/Dual IAB protocol stack
· Reestablishment enhancements,
· Dual Connectivity enhancements,
· Etc.
Proposal 1b’: RAN2 to discuss how the different solutions address the objectives in P0.

	LG
	In the POST email discussion, it was identified that the clear majority want not to support this multiple collocated IAB-MTs and it was also discussed in Rel-16. It would be good to have “deprioritized” instead of “FFS” in the proposal.

	Huawei
	It should be de-prioritized.

	Nokia, Nokia Shanghai Bell
	We also think it should be deprioritized.
Also, the efforts needed for specifying this could be large which is not proportional to the benefits expected.

	ETRI
	We think it should be de-prioritized according to the post email discussion.



Moderator’s view: There was some support for multi-MT in the post email discussion. As the moderator already stated for DAPS, we can afford to be somewhat inclusive at this early stage of the WI to give proponents the change to make their case. Since Ericsson is the main supporter of multi-MT operation, I would expect that they chime in at this point. 
Proposal 6: Support for multiple collocated IAB-MTs at the IAB-node is FFS.

Proposal 8: Avoidance of recovery attempts at former descendent nodes for reduced service interruption due to RLF recovery is FFS.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	LG
	Given that the reasonable implementations can avoid this and anyway the baseline solution for this issue would be also implementation, we prefer to change “FFS” to “deprioritized”.

	CATT
	According to the email discussion, we think “FFS” should be kept.
Only rely on the implementation cannot avoid RLF recovery at former descendant node and will cause service interruption during RLF recovery.

	vivo
	This should be de-prioritized.

	Nokia, Nokia Shanghai Bell
	We also think it should be de-prioritzed, as this is related also to RLF indications, additional indications could solve also this



Moderator’s view: We already had the Likes/Dislikes contest during the post email discussion. There are no new technical reasons provided why the FFS should change to deprioritized.
Proposal 8: Avoidance of recovery attempts at former descendent nodes for reduced service interruption due to RLF recovery is FFS.



Proposal 10’: RAN2 to discuss a replacement for the UE’s/IAB-MT’s RA procedure at inter-donor topology adaptation when activating the new security context.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	Ericsson
	One fundamental assumption of IAB network is that UEs should not be impacted. 
So maybe the proposal can be reformulated like this:
P10: RAN2 to discuss if there is the need for replacing the UE’s/IAB-MT’s RA procedure at inter-donor topology adaptation when activating the new security context. 

	
	



Moderator’s view: We certainly do not want to affect the UE. This should indeed be added to the proposal.  
Proposal 10’: RAN2 to discuss the replacement for the UE’s/IAB-MT’s RA procedure at inter-donor topology adaptation when activating the new security context, without affecting the UE.

Proposal 16: BAP-layer packet duplication is deprioritized.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	LG
	We think the benefit of BAP-layer duplication is meaningful; diversity via opportunistic/selective duplication in the intermediate node along the routing path would be beneficial for lower latency and higher reliability upon local BH problem. 
Meanwhile, we note that applicability of PDCP packet duplication is very limited in IAB networks because PDCP packet duplication cannot be performed in the intermediate nodes over routing paths. Furthermore, relying on PDCP packet duplication at the source node is expected to be radio-inefficient.
Given this, it is immature to de-prioritize this at this moment. Instead, it would be good to have technical discussion in the upcoming meeting on the benefit and technical details. So, we propose:
Proposal 16: Support of BAP-layer packet duplication is FFS.

	
	



Moderator’s view: In the post meeting discussion, most companies felt that the existing PDCP duplication solutions would be better suited than BAP-layer duplication. 
Proposal 16: BAP-layer packet duplication is deprioritized.


Proposal 17: Procedures for faster topology integration are deprioritized.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	Intel
	We suggest to update proposal as follows:
P17: “Topology establishment enhancement should be studied as part of this WI”
The topology establishment enhancement is not a “procedure for fast topology integration” and also not limited to the scenario of multiple IAB nodes joining in the IAB network simultaneously.  
A well-established topology at initial phase can help to reduce the frequency of topology migration and RLF, thus help to reduce service interruption, especially avoid migration shortly after integration to the network, which is exactly the objective of this WI “Specification of enhancements to reduce service interruption due to IAB-node migration and BH RLF recovery.”, which also align with Proposal 0 of considering service interruption as one of the enhancement areas.

	Apple
	We agree here with Intel’s view and believe that an efficient topology establishment would lead to lesser and more efficient topology adaptation needs. As Intel explains, this topic falls into the WID objective. We are ok with Intel’s updated proposal P17.



Moderator’s view: We discussed this matter in great detail during the post meeting discussion. The centralized topology adaptation should work sufficient well to optimize to topology. It is not clear why a distributed scheme should work better and be more efficient.
Proposal 17: Procedures for faster topology integration are deprioritized.




Proposal 18a: RAN2 to discuss lossless delivery of hop-by-hop ARQ after RAN3 has made progress on enhancements to packet loss and reduction of unnecessary transmissions during IAB-node migration.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	Ericsson
	We do not understand the intention of this proposal. RLC AM is lossless hop-by-hop by definition. 
Does this proposal refer to this RAN3 agreement?
Discuss mitigation of packet loss and reduction of unnecessary transmissions during IAB-node migration.
If yes, then the above RAN3 agreement seems not necessarily related to hop-by-hop lossless ARQ. Rather it can be related to how to manage packets that are already in flight when migration is triggered, e.g. discarding/rerouting.
Maybe the proposal should be like this:
P18a: RAN2 to discuss lossless delivery/packet discarding after RAN3 has made progress on enhancements to packet loss and reduction of unnecessary transmissions during IAB-node migration.

	LG
	Given that there was no sufficient support for lossless delivery of hop-by-hop ARQ in the POST email discussion and it was already discussed in Rel-16, we think that it is too early to say “RAN2 to discuss ” and the proposal can be changed like followings: 
“For lossless delivery of hop-by-hop ARQ, RAN2 to wait for RAN3 progress on enhancements to packet loss and reduction of unnecessary transmissions during IAB-node migration”



Moderator’s view: LG’s rewording of the proposal seems fine.
Proposal 18a: For lossless delivery of hop-by-hop ARQ, RAN2 to wait for RAN3 progress on enhancements to packet loss and reduction of unnecessary transmissions during IAB-node migration.


Proposal 18b: RAN2 to discuss further enhancements to the Rel-17 topology adaptation defined by RAN3.
If you are unhappy with this proposal, please provide a constructive rewording, which moves the discussion forward and promises broad consensus. 
	Company
	Comment

	Ericsson
	We suggest some rewording here, to avoid that RAN3 may come with some solutions which are not suitable from a RAN2 point of view. 
We suggest this rewording:
P18b: RAN2 to discuss further enhancements to the Rel-17 topology adaptation defined by RAN3, and evaluate their impact and complexity from a RAN2 point of view.

	Huawei
	The proposal is intended for the RLF recovery based on the email discussion. We need to clarify this rather than in such high level proposal. We suggest:
“For RLF recovery, RAN2 to discuss further enhancements to the Rel-17 topology adaptation defined by RAN3.”




Moderator’s view: The intention of this proposal was for RAN2 to take its own assessment on topology adaptation enhancements after the principal procedures have been defined by RAN3. This intention was not to solely discuss RAN3’s enhancements. The intention was further not to restrict these RAN2 enhancements to RLF recovery.
Proposal 18b: RAN2 to discuss further enhancements to the Rel-17 topology adaptation defined by RAN3.

[bookmark: _GoBack]Phase A: Final proposals 
2.1 Easily agreeable proposals
Proposal 0: Consider enhancements to topology adaptation that improve: 
· Robustness, e.g., to rapid shadowing, 
· service-interruption, 
· load balancing among different IAB-nodes, IAB-donor-DUs and IAB-donor-CUs, and 
· reduction in signaling load.

Proposal 1’: RAN2 to discuss IAB-specific enhancements of CHO.
Proposal 2’: IAB-specific benefits and enhancements of DAPS are FFS. 
Proposal 4: For redundancy via inter-donor NR-DC, RAN2 to wait for further progress by RAN3.
Proposal 5: Redundancy using routing via descendant nodes is FFS.
Proposal 7: RAN2 to discuss enhancements to RLF indication with the focus on the reduction of service interruption after BH RLF.
Proposal 9: For message bundling, RAN2 to wait for more progress to be made in RAN3 on topology adaptation procedures.
Proposal 11’: RAN2 to discuss local rerouting, including the benefits over central route determination, and on how topology-wide objectives can be addressed.
Proposal 13’: RAN2 to wait on inter-donor-DU rerouting pending RAN3 progress. 

2.2 Less easily agreeable proposals
Proposal 3’: RAN2 to wait for RAN3 progress on CP redundancy via separate NR access link.
Proposal 6: Support for multiple collocated IAB-MTs at the IAB-node is FFS.
Proposal 8: Avoidance of recovery attempts at former descendent nodes for reduced service interruption due to RLF recovery is FFS.
Proposal 10’: RAN2 to discuss the replacement for the UE’s/IAB-MT’s RA procedure at inter-donor topology adaptation when activating the new security context, without affecting the UE.
Proposal 16: BAP-layer packet duplication is deprioritized.
Proposal 17: Procedures for faster topology integration are deprioritized.
Proposal 18a: For lossless delivery of hop-by-hop ARQ, RAN2 to wait for RAN3 progress on enhancements to packet loss and reduction of unnecessary transmissions during IAB-node migration.
Proposal 18b: RAN2 to discuss further enhancements to the Rel-17 topology adaptation defined by RAN3.
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