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1 Introduction

This paper is for the following offline discussion:
	CB: # 12_IABinterDonorMigration_CHOandDAPS

E/// 6588:

- preclude any enhancements to Rel-16 CHO for the sake of RLF recovery in IAB networks.

ZTE 6560:

- support CHO for IAB-MT.

- Assuming CHO is used in the migration of child/descendant IAB node/UE, new CHO trigger conditions need to be  further considered. 

- support DAPS for the migration of IAB-MT.

- For DAPS support in IAB, IAB-specific enhancement need to be considered.

HW 6666:

- source donor-CU can configure CHO for some IAB-MTs, where Rel-16 specification for UE’s CHO behaviours can be considered as baseline. 

- How to enable the descendant IAB-node/UE perform HO procedure/operation after the migrating IAB-node performing CHO needs further discussion. 

- In Rel-17, DAPS should be supported for the migrating IAB-MT.

Chair: suggest to check first whether DAPS and CHO in general should be precluded for an IAB-MT including e.g. potential agreeable use cases

(HW - moderator)

Summary of offline disc R3-206855


The following papers will be covered as assigned by the chairman:

[1] R3-206588, On the Applicability of CHO for RLF Recovery in IAB Networks (Ericsson).

[2] R3-206560, Consideration on supporting R16 CHO and DAPS in IAB (ZTE, Sanechips).

[3] R3-206666, CHO and DAPS in R17 IAB (Huawei).

Phase I：Please give your feedback before Thursday, November 5th, 2020, 23:59 UTC. This allows us to discuss intermediate stage in Monday online session (Nov. 9, 2020).

Phase II：TBD
2 For the Chairman’s Notes

Proposal 1: R17 IAB discuss how to support “DAPS-like” solution for migrating IAB node to reduce service interruption. 

Proposal 2: FFS on whether to support the “DAPS-like” solution for the descendent IAB nodes and UEs of the migrating IAB node.
Proposal 3: The “DAPS-like” solution for the migrating IAB node should allow DL simultaneous transmission of BH traffic carried in BH RLC channels, via source path and target path. FFS on whether the simultaneous transmission also apply for UL.

Proposal 4: To support simultaneous transmission of BH traffic, the “DAPS-like” IAB node should keep BAP layer related configurations (e.g., BAP address, BH RLC CH configuration) and F1-U tunnels at the source path.

Proposal 5: Details of dual protocol stacks design for “DAPS-like” solution at migrating IAB node, up to RAN2.
Proposal 6: R16 CHO can be considered as baseline for supporting CHO of IAB.
Proposal 7: RAN3 study the whole procedure of CHO for migrating IAB node, how to deal with the descendent nodes and UEs pending the baseline migration procedure.

3 Discussion

About whether to support the DAPS and CHO for IAB node, there is an RAN2 email discussion to handle that, and we do not need to repeat it in RAN3. So the moderator suggest the following:

3.1 DAPS of IAB node

Both [2] and [3] suggest to support the DAPS  for IAB node migration in Rel-17, i.e. when perform migration, the IAB node can connect the source and target path concurrently for data transmission via deploying dual protocol stacks. The main intention for introducing the DAPS in IAB is to reducing the service interruption during the inter-donor IAB migration.  An example of scenario introduced by [2] is shown as the following Figure.
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According to [2] and [3], there are two kinds of scenarios for the IAB node DAPS:

Scenario 1. DAPS for migrating IAB node [2][3].

Scenario 2. DAPS for the descendent IAB nodes and UEs of the migrating IAB node [2].
The scenario 1 aims at reducing the service interruption of IAB-node’s own traffic (i.e. the traffic terminates at the IAB node 3), while the scenario 2 aims at reducing the service interruption for the descendent IAB-MT/UE’s traffic (e.g. traffic terminates at the MT of IAB-node 4, or UE1). 

In this CB, companies should provide their view on the above two scenarios of DAPS for IAB, before we go detailed analysis of the specification impact. 

Q1: Do you think the above two scenarios should be considered for IAB DAPS? 
	Company
	Comments 

	Samsung 
	We may need clarify IAB DAPS first.

In Rel-16, DAPS is referring to a protocol stack with PDCP layer. In IAB case, DAPS for IAB-MT part is definitely supported. However, we understand that “IAB DAPS” here is aiming at keeping BH RLC CH transmission at the source part, which is different from the concept of DAPS. So, we would like to call it as DAPS-like method.
In addition, DAPS-like method can be considered as the further enhancement to the inter-donor migration.  

So, our view is:

· By considering that the DAPS-like method aims at keeping transmission at both source parent node and target parent node for F1 traffic, we can consider the above two scenarios.   
· DAPS-like method is a further enhancement for inter-donor migration. 

	Qualcomm
	We should first discuss if DAPS is considered to enhance service interruption for IAB-MT migration. We already discussed this in the last meeting and there was not a lot of support. So why are we discussing this again?
Here are some reasons why we believe that DAPS is rather useless for IAB:

· Service interruption is not dominated by handover delay but by the many signaling handshakes.

· FR2-FR2 DAPS is not supported and this would be the most important use case.

On the term “DAPS”: We don’t mind reusing this term in the IAB context. Obviously, we would have to extend DAPS to BH RLC channels. This is not a reason to change the term “DAPS”. We also use the term “NR DC” for IAB even though we only use the signaling plane, e.g., do not use split bearers, and we extended it to BH RLC channels.

	Ericsson
	DAPS, as is, in not applicable for IAB, due to the reasons stated by previous responders and because it is mainly designed for DL traffic (it is applicable to UL only before random access is completed). 
However, we are open for discussing a DAPS-like solution for IAB, that is not an enhancement of the legacy DAPS, but may reuse some of its features.  It should also be able to support both DL and UL traffic. We can call it the Dual IAB Protocol Stack.

	Nokia
	The DAPS-like operation could be considered, but only apply to the migrating IAB. 

The descendant IAB may be different, and may not need the DAPS operation since no change to parent node. 

The UE does not need to know the DAPS-like operation for the migrating IAB.  

	CATT
	We could consider DAPS in migrating IAB. 

On the basic of UE dual connections structure and existing specs, dual connections require two PDCP layers, however, there is no PDCP layer in IAB node MT. Introducing the ability of detecting of same packet and re-order in BAP layer, which is similar as the ability in PDCP layer in R16.  The migrating IAB-node can establish two BAP Protocol Stacks corresponding to source and target cell respectively during migration. The detail could be discussed in RAN 2.

For which IAB node perform DAPS (migrating IAB node or its descendant nodes), it depends on which IAB node prefer to migrate. If IAB node 4 migrate with IAB node 3, both IAB node 3 and node 4 should perform DAPS.

	ZTE
	Firstly, we agree with SS to call it “DAPS-like”. Then, we think both scenarios above can be supported. 

Suppose the migrating IAB node supports DAPS-like method, migrating IAB-MT is able to keep the connection with both source and target parent IAB-DU during migration, which may reduce the service interruption of IAB node. 

Additionally, for the scenario of the descendent IAB nodes and UEs migration together with the migrating IAB node, if DAPS-like/DAPS is supported by the descendent IAB node/UE of the migrating IAB node, the DL traffic for descendant IAB-node/UE could still be forwarded via source path by the migrating IAB during migration. In this case, the service continuity of descendant IAB-node or UE is also improved. 

	Google
	Agree with Nokia

	Fujitsu
	If DAPS-like operation is to be supported, we could consider it only for the migrating IAB-node. 

	KDDI
	The DAPS-like operation could be considered as Nokia mentions above, but we do not see much effect expect make IAB more complicated. It might be better to low the priority

	Huawei
	At current stage, we think both scenarios can be discussed, we can call it is “DAPS-like” as suggested by Samsung, since it is not totally the same as the R16 DAPS for UE. For the migrating IAB node, which may maintains two different connections towards two parent nodes, the spirits is same as DAPS that the IAB node can receive packet from both source path and target path. For its descendent nodes, and UEs, which maintain the connection to same parent node, and maybe only one parent node, the most important issue is allow them to receive packets from source CU and target CU simultaneously. For example, some in transit packets from the source path can be continue forwarded to the descendent nodes and UEs, while the migrating IAB nodes connects to the target parent node.  

	LGE
	Both scenarios can be further discussed

	Futurewei
	First, we would like to add our support to the chorus of companies referring to this approach as DAPS-like, or perhaps Dual-IAB protocol stack (DIPS?) as proposed by E///. This is just to indicate that this approach would apply to BH RLC channels, rather than radio bearers which terminate at the IAB node (for which DAPS should already work).

Then the main concern seems to be whether this DAPS-like approach would be useful for IAB. We believe that it may well be useful for IAB. In particular, when there is mobility event for an IAB-MT (whether due to HO or RLF recovery), there may be (likely to be) packets in-flight over the backhaul to the IAB node. Therefore, it makes sense to support a dual stack approach, which would allow for in-flight packets to be delivered to the IAB node.

Therefore, for scenario 1, we think the answer is Yes.

For scenario 2, it is less clear currently. It is probably too early to decide on this.

	Intel
	DAPS can’t be use as the only mechanism to alleviate service interruption in inter-Donor migration for the following reasons:

1. It requires all nodes to support dual radio, unless we restrict our definition of DAPS for IAB

2. Currently, Rel-16 DAPS doesn’t support intra-frequency. RAN1 is studying intra-frequency DC

3. DAPS requires PDCP as anchor

Need further study on what are the necessary changes to adopt Rel-16 DAPS to support IAB


Summary: 

First, some companies pointed out the terminology of DAPS may not suitable for IAB since the PDCP layer is not terminated at the IAB node. the suggested terms includes “DAPS-like” and “Dual IAB protocol stack”, the moderator think both of them are fine, but suggest to use “DAPS-like” at this stage, since we should focus on how to enable the function at first and the term can be changed later. 

13 companies provide feedback. There is no disagree of discussion on the DAPS for IAB. 1 company suggest to discuss the motivation first, and 1 company think DAPS can’t be use as the only mechanism to alleviate service interruption.

About the two scenarios, and majority companies recognize that the DAPS-like solution will be beneficial e.g. for enabling the in-flight packets to be delivered to the migrating IAB node. Almost all (12 out of 13) companies supports consider DAPS-like solution for scenario 1, 6 companies think scenario 2 can also be considered. 
Based on the feedback, the moderator think the DAPS-like solution need to be discussed for IAB, and this will not preclude other possible solutions for service interruption. Therefore, the following proposals are suggested:

Proposal 1: R17 IAB discuss how to support “DAPS-like” solution for migrating IAB node to reduce service interruption. 

Proposal 2: FFS on whether to support the “DAPS-like” solution for the descendent IAB nodes and UEs of the migrating IAB node.
For scenario 1, the R16 DAPS mechanism seems can be used as baseline. And for the scenario 2, some IAB-specific enhancements are proposed by [2], e.g.  1) DAPS being extended to BH RLC channels, 2) IAB node setup F1-C via target path to target IAB donor, 3) how to inform the descendent IAB nodes/UEs of UL switching.

Companies are invited to provide their view on the above IAB-specific enhancement.
Q2: Do you agree that R17 should consider some IAB-specific DAPS enhancement, e.g. 1) DAPS being extended to BH RLC channels, 2) IAB node setup F1-C via target path to target IAB donor, 3) how to inform the descendent IAB nodes/UEs of UL switching, etc.?
	Company
	Comments 

	Samsung 
	We agree that to support simultaneous transmission to both source and target parent nodes, some IAB-specific enhancements are needed. However, the detailed enhancement needs further discussion. At this stage, a clear enhancement in our mind is:

· Keep BAP layer related configurations (e.g., BAP address, BH RLC CH configuration) at the source path
· Keep F1-U tunnel at the source path

	Qualcomm
	We agree with Samsung.

	Ericsson
	Let us first discuss the architecture - we need 2 PHYs, 2 MACs, 2 RLCs and 2 BAPs.

Assuming the architecture above, the 3) is irrelevant because this will be transparent to descendant devices of a migrating node. Only the migrating node is affected.

	Nokia
	1) Is a RAN2 issue.

2) This need to be further discussed, e.g. whether the IAB only have 1 IAB-DU or 2 IAB-DUs. In case the IAB has 2 IAB-DU, it is ok that the 1st IAB-DU setup F1-C with Source Donor via Source path, and the 2nd IAB-DU setup F1-C with Target Donor via Target path. 

3) This need to be further discussed. UL mapping configuration is needed. FFS whether need changes to current F1AP signaling. 

	CATT
	1) DAPS in R16 is per DRB. For IAB, we can extend it to per BH RLC.
2) It is ok via target path, but it is too earlier to have this conclusion. Actually, the path is not the main issue. The new F1-C also can be setup via source path which we are discussing in other CB. We should not limit the path.
3) This question can be further discussed when we have the agreement of descendant nodes and UE could not perform RA

	ZTE
	1) DAPS should be extended to BH RLC channels.

2) If DAPS for the descendent IAB nodes and UEs of the migrating IAB node is also supported,  as the service DU, the F1-C connection of the migration IAB-DU via target path to target IAB donor is necessary. 
3) For the scenario of the descendent IAB nodes and UEs migration together with the migrating IAB node, UEs may not perform random access. In this case, it is necessary to consider how to inform the UEs to perform UL data switching for the DAPS DRBs.

	Google
	Agree with Nokia

	Fujitsu
	Agree with Samsung. 

	KDDI
	Share the comment with Nokia

	Huawei
	We think the listed 3 issues are worth to be discussed. And Samsung’s additional proposal seems also reasonable.

	LGE
	Agree with Nokia

	Futurewei
	Referring to our answer to Q1 above, we think 1) would of course be needed to support a dual stack approach for an IAB-MT.

The assumption is that the IAB-MT would not maintain source path connectivity long term. Therefore, we assume that F1-C for the IAB-DU would have to be migrated to the target path (e.g. either by setup of a new F1-C with the target IAB donor, or perhaps by proxy via the new donor). In any case, this does not seem to be specific to the dual stack approach. We think this topic is covered by CB 11. Maybe we don’t need to discuss further in this CB.

Similarly, whether/how to inform descendant nodes does not seem specific to this dual stack approach. Again, we don’t think this needs to be discuss in this CB, as this issue seems to be covered by CB 11.

	Intel
	Agree with Samsung


Summary: 

13 companies provide feedback. All companies recognized that some IAB specific enhancement is necessary. For the first enhancement issue, considering that the IAB node use BH RLC channel rather than DRBs to carry the BH traffic, 8 companies think the DAPS-like solution should be extended to BH RLC channel, and 5 of them think the key points should be: 1) Keep BAP layer related configurations (e.g., BAP address, BH RLC CH configuration) at the source path; and 2) Keep F1-U tunnel at the source path. The remaining 4 companies think the extending to BH RLC channel is RAN2 issues. 

It seems that the extension of DAPS-like solution to BH RLC channel is common understanding, and more details can be further discussed by RAN2(e.g. operation of dual protocol stacks at migrating IAB node).  

For the second issue, 8 companies think further discussion is necessary, while 1 company pointed out that this one can be discussed in CB#11, to avoid redundant discussion, the moderator suggest to admit the problem first and leave the discussion being handled by CB#11. 

For the third issue, half companies think it worth further discussion, while 2 companies think how to inform the descendent nodes and UEs are irrelevant to the dual protocol stacks. 

Based on the above views from companies, the moderator suggest the following proposals: 
Proposal 3: The “DAPS-like” solution for the migrating IAB node should allow DL simultaneous transmission of BH traffic carried in BH RLC channels, via source path and target path. FFS on whether the simultaneous transmission also apply for UL.

Proposal 4: To support simultaneous transmission of BH traffic, the “DAPS-like” IAB node should keep BAP layer related configurations (e.g., BAP address, BH RLC CH configuration) and F1-U tunnels at the source path.

Proposal 5: Details of dual protocol stacks design for “DAPS-like” solution at migrating IAB node, up to RAN2.
3.2 CHO for IAB node

In last RAN3-109e meeting, RAN3 discussed the CHO for IAB and majority companies think this should be supported for IAB-MT. The same discussion is included in RAN2 post-111e email discussion, so it seems we do not need to repeat the same discussion in RAN3 again.

Based on the listed Tdocs input in RAN3-110e, all the 3 Tdocs mentions the CHO for IAB, which aims at robustness improvement during IAB migration. More detailed, [1] expressed that the R16 CHO in IAB network is not precluded, but suggest to preclude any enhancements to Rel-16 CHO for sake of RLF recovery.  [3] also suggests to take the R16 CHO as baseline.  

And both [2] and [3] figure out the issue that how to enable the descendant IAB-node/UE perform migration with the top level IAB node when the top level IAB node perform CHO needs further discussion, because the link quality of the descendent nodes and their parent nodes may not deteriorate. 

It seems the R16 CHO can be taken as baseline, so suggest the following potential proposal A for the first step.  
Potential proposal A: R16 CHO is taken as baseline for IAB node.

Companies are invited to provide their view on the above potential proposal A and issues related to descendent nodes.

Q3: Can you agree the above proposal A?
	Company
	Comment

	Samsung 
	Agree 

	Qualcomm
	Agree

	Ericsson
	Disagree  - we are focusing on certain technical solutions, instead of focusing on the problem to be solved. 
So, before any discussion we need to clarify the objective of enhancing the CHO for IAB and then discuss the possible solutions. The use cases from the WID are:

· Load balancing,

· RLF recovery.

So, is the use case increasing the migration robustness in case of load balancing or RLF recovery?

Assuming that the intention is to increase the robustness of migration (use case to be clarified), there exist other possible solutions for increasing the robustness of migration, that are superior to CHO, and with less spec impact. One example is the dual stack-based solution. 
Then, the proponents of CHO enhancements for IAB need to clearly list their concerns regarding what is missing with respect to Rel16 CHO.
Is the intention to configure CHO only for the migrating node or for its descendants as well? In either case, the resources in all candidate need to be reserved for all devices under the migrating node.
The CHO allows to set more than one candidate cell. In case of IAB we would need to reserve resources for a large number of devices in more than one cell, which is not resource efficient.

If the intention is to increase the robustness to RLF, it should be noted that, as opposed to HO scenarios, where the UEs are moving, the IAB nodes are static, meaning that RLF is much less probable than in the mobility case and we should generally be careful when it comes to IAB-specific enhancements.  
On the other hand, even if we assume that the probability of RLF during load balancing is relevant, we should not rely on CHO, but rather explore other solutions. One example could be that the source well in advance, shares with the target, the contexts of devices potentially subject to CHO, without reserving the resource. The target could then (only) store this info without executing admission control, until the RLF actually occurs.
So, we should at least consider the following two alternatives for increasing migration robustness:

· DAPS-like alternative discussed in this CB.
· Context fetching in advance, as described above.
Finally, it is not correct that majority of companies at RAN3#109-e argued that CHO should be supported for IAB-MT. RAN3 only ACKed that Rel16 CHO is supported, since it was not excluded from the list of IAB-MT features.

	Nokia
	Ok to consider CHO, but the baseline may be the normal HO procedure. 

	CATT
	CHO can be considered for IAB in R17.

	ZTE
	Agree

	Google
	CHO can be considered but further discussion is required as the descendant nodes may not perceive execution condition change

	Fujitsu
	Agree

	KDDI
	We share the view with Nokia, maybe we can consider CB11 outcome as a baseline for inter-CU migration

	Huawei
	Agree

It seems the original proposal is somehow misleading. For further clarification, the proposal does not mean that the CHO should be baseline for IAB migration, but just mean the R16 CHO can be considered as baseline for supporting R17 IAB CHO. 

	LGE
	Agree

	Futurewei
	Agree, but think it would be better to re-word the proposal as suggested Huawei in order to avoid any confusion about what exactly is being agreed.

	Intel
	Agree


Summary: 
12 out of 13 companies agrees this proposal, 1 companies think R16 CHO can be supported by the IAB node, but disagree the enhancement with some concern on the intention of CHO for IAB, e.g. the robustness can be supported by other means. 2 of the proponents pointed out that the CHO should not be the baseline for IAB migration. Since this proposal only mention to take the R16 CHO as baseline for CHO, which is also admitted by the opponent company that the CHO is not excluded from the list of IAB-MT features. Then, the moderator try to give the following proposal:

Proposal 6: R16 CHO can be considered as baseline for supporting CHO of IAB.
Q4: Do you think the following issue is worth to be discussed: how to enable the descendent IAB nodes and UEs to perform migrate with the top level IAB nodes which performing CHO based migration?
	Company
	Comment

	Samsung 
	Agree to have discussions on the whole procedure if the top level IAB nodes use CHO based migration. 

	Qualcomm
	Disagree. This is the same as enabling migrating descendant IAB-nodes and UEs to migrate, e.g., during RLF recovery. We should first discuss the baseline procedures (handover, NR-DC, Re-establishment). It will then become apparent what we can use for CHO off the shelf and if we need enhancements.

	Ericsson
	No, see our answer to Q3.

	Nokia
	This needs to wait for the migration discussion. For example, if it is decided that the UE is first HO to target and CHO is used for the migrating IAB, what is the trigger for source Donor to initiate the HO preparation procedure for the UE?

	CATT
	Agree migrating IAB node use CHO.
However, the HO condition for descendant nodes is complicate. The order of migration descendant nodes also influences the HO condition. 
Furthermore, the use case of CHO should be clarified. Descendant nodes may execute CHO separately, which do not migrate with migrating IAB node.
This question should base on the baseline migration in CB11.

	ZTE
	The issue is worth to be discussed.  Considering the migration procedure in IAB, it is possible that the descendant IAB nodes/UEs may migrate together with the top level IAB nodes. 

	Google
	Agree with Samsung

	Fujitsu
	The issue is worth to be discussed, since the descendent IAB-nodes and UEs may migrate together with the top level IAB nodes. 

In addition, the descendant IAB-nodes and UEs may also be configured with CHO to avoid handover failure and reduce the service interruption. It can be further considered how these descendant IAB-nodes and UEs initiate CHO when the top level IAB nodes migrates to another Donor CU. 

	KDDI
	We share the view with QC/Nokia. It is too premature to start CHO discussion, we can start the discussion once other migrating discussion completed

	Huawei
	The issue should be discussed, but we can first focus on the migrating IAB node’s CHO procedure, and handle the descendent nodes later.

	LGE
	Should be discussed later after Migration is clear

	Futurewei
	Agree with QCM’s view. CHO may be implemented by the top migrating IAB-MT. We don’t see a reason to assume that this implies that all descendant IAB-MTs and UEs would also be migrated by triggering CHO.

	Intel
	We should consider the outcome of CB11 and CB13 before dwelling deep on CHO in terms of descendant nodes


Summary: 

About the whole procedure, 5 companies think how to deal with the descendent nodes and UEs should be discussed as if top level IAB node perform CHO, while 7 companies think this could pending the basic migration procedure. Only 1 company disagree the discussion on the descendent nodes based on their concern of the CHO use cases. Considering that the procedure for IAB is worth to be discussed if R17 consider the CHO for IAB, the moderator suggest the following proposal.

Proposal 7: RAN3 study the whole procedure of CHO for migrating IAB node, how to deal with the descendent nodes and UEs pending the baseline migration procedure.
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