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1 Introduction

CB: # 1307_IAB_Res_Multiplex
-Continue discussing opt1-3

-XnAP, F1AP signalling impact? Information exchanged? 

(Nokia - moderator)
Summary of offline disc in R3-214237 

The discussion has two phases:

Phase 1: Identify potentially achievable agreements for online discussion. 

Phase 2: TBD

The deadline for Phase 1 is Thursday, Aug 19th, 23:59:59 UTC. This allows the moderator to prepare some proposals on Friday for Monday’s online session. 

The deadline for Phase 2 is the same as for all email discussions, i.e., Tuesday, Aug 24th, 12:00:00 UTC. 

2 For the Chairman’s Notes

Propose to capture the following Agreement:
Proposal 1: WA: The F1-terminating donor of the boundary node forwards the boundary IAB node’s multiplexing info and the boundary IAB-DU’s activated cell list to the non-F1-terminating donor, via following XnAP procedures:
- retrieve UE context procedure,
- handover preparation procedure, 

 - SN addition procedure, 

 - MN initiated SN modification procedure

- SN initiated SN modification procedure

Wait for RAN1 progress on whether need to forward additional information. 

FFS on whether need new XnAP procedure. 

Proposal 2: WA: parent node is aware of boundary IAB-DU cell configurations via the F1AP GNB-DU RESOURCE CONFIGURATION message
Proposal 3: RAN3 discuss whether need XnAP enhancement to support the H/S/NA configuration information exchange, after RAN1 make a decision.
3 Discussion [if needed]

3.1 Issue 1: non F1-terminating donor needs to be aware of boundary IAB-DU configuration

Per RAN3#112-e agreement (below), the F1-terminating donor of the boundary node forwards the boundary IAB node’s multiplexing info and the boundary IAB-DU’s activated cell list to the non F1-terminating donor:

Agree the following assumption for the inter-donor resource multiplexing: 

-
The IAB-DU’s resource configuration can be provided by the F1-terminating donor. This also applies if child and parent DUs connect to different donors.

The non-F1-terminating donor of the boundary node should be aware of the boundary node’s multiplexing info and the boundary IAB-DU’s activated cell list. 

The F1-terminating donor of the boundary node forwards the boundary IAB node’s multiplexing info and the boundary IAB-DU’s activated cell list to the non-F1-terminating donor.

The parent node, which is controlled by the non-F1 terminating donor of the boundary IAB node, should also be aware of the boundary IAB-DU’s cell configurations.

The content of the boundary IAB-DU’s cell configurations to be sent to boundary node’s parent node should include: H/S/NA resource configurations, DL/UL resource configurations, the multiplexing info, and cell specific signal/channel configurations of boundary IAB-DU’s cells.
· The information to be provided from the F1-Termination Donor to non-F1-Termination Donor.

Contribution ([1]) proposes 

Besides the boundary IAB node’s multiplexing info and activated cell list, cell specific signal/channel configurations of boundary IAB-DU needs to be transferred from the F1-terminating donor to the non F1-terminating donor as well.

Contribution ([4]) proposes 

The information includes the activated cell, and the multiplexing information between the IAB-DU cell and the collocated IAB-MT.

Q1-1: Please share your view and preference on the information to be provided from the F1-Termination Donor to non-F1-Termination Donor. For example, the following the information are needed. 

- Info#1: the activated cell and multiplexing information as described in ([4]) 
- Info#2: the additional cell specific signal/channel configuration as described in ([1])
- any other?

	Company
	Comment

	Nokia
	The Info#1 is needed. The Info#2 may be needed, but better to wait for RAN1 decision.  

	Lenovo
	Info#1 which had been already agreed is needed to be aware by the non-F1-termination donor. While for the Info#2, it needs to be provided to target parent node DU rather than the non-F1-termination donor.

And agree with Nokia to wait for RAN1’s decision.

	Samsung 
	Info#1 is needed. 

Info#2 needs RAN1 inputs. 

	Ericsson
	For #1 OK.

Let us wait for RAN1 regarding #2.

	Qualcomm
	The source donor has no connection with the target parent node. Therefore, an implication of the RAN3 agreement “The content of the boundary IAB-DU’s cell configurations to be sent to boundary node’s parent node should include: H/S/NA resource configurations, DL/UL resource configurations, the multiplexing info, and cell specific signal/channel configurations of boundary IAB-DU’s cells” is that Info#2 needs to be provided by the F1-terminating donor to the non-F1 terminating donor.

It is already agreed that Info#1 is provided by the F1-terminating donor to the non-F1 terminating donor.

	Huawei
	Info #1 is needed and has been agreed in last RAN3 meeting.

Info #2 is needed for the parent node, agree to wait for RAN1.

	ZTE
	Info #1 has already been agreed to be provided from the F1-Termination Donor to non-F1-Termination Donor.
For info #2, we think is needed. It can be implicitly deduced from the agreement in last RAN3 meeting and there is no need to wait for RAN1. Specifically, it was agreed in last RAN3 meeting that the parent node, which is controlled by the non-F1 terminating donor of the boundary IAB node, should also be aware of the boundary IAB-DU’s cell configurations. The content of the boundary IAB-DU’s cell configurations to be sent to boundary node’s parent node should include: H/S/NA resource configurations, DL/UL resource configurations, the multiplexing info, and cell specific signal/channel configurations of boundary IAB-DU’s cells. So info#2 needs to be provided from the F1-Termination Donor to non-F1-Termination Donor. 


	AT&T
	Agree Info #1/Info #2  are needed and should be confirmed by RAN1.

	
	

	
	


· The affected XnAP procedure(s)

Contribution ([1]) proposes the information need to be provided via the XnAP Handover request, XnAP retrieve UE context response and XnAP S-NODE addition request message (or new XnAP message) in inter donor migration/BH RLF recovery/redundancy scenario. Contribution ([1]) also propose to discuss how to transfer the information after the XnAP UE Context Release procedure. 

Contribution ([4]) proposes the information need to be provided via handover preparation procedure, SN addition procedure, MN initiated SN modification procedure, and SN initiated SN modification procedure. 

Q1-2: Please share your view and preference on the XnAP procedures to be used to provide the information from the F1-Termination Donor to non-F1-Termination Donor.

 - retrieve UE context procedure,

 - handover preparation procedure, 

 - SN addition procedure, 

 - MN initiated SN modification procedure

 - SN initiated SN modification procedure

 - new XnAP procedure
	Company
	Comment

	Nokia
	Agree with above procedures

	Lenovo
	New XnAP procedure may not be needed. We can reuse the legacy procedures as much as possible.

	Samsung 
	A new XnAP procedure would be beneficial from signaling design point of view since we don’t need impact several existing procedures. 

	Ericsson
	Disagree to the new XnAP procedure for the claimed use cases.
The use cases pertaining to the legacy procedures are OK, but we are not convinced about the use case behind the proposal for a new XnAP procedure to account for the context release scenario.
In our view, partial node migration due to load balancing and RLF recovery is a short-term scenario, where updates are unlikely. Even if the scenario is long-term, there are many ways to solve the claimed problem. For example, neither the release upon reception of the release message nor sending the release message are mandatory. Finally, it should be noted that the configuration compatibility between the nodes serving the boundary node must be always maintained, so any change in configuration of boundary node will likely cause reconfigurations of neighboring nodes in both networks.

	Qualcomm
	Agree with Nokia.

The new XnAP procedure would still be needed, for instance, after partial migration is executed because channel and load conditions may change over time.

	Huawei
	OK with the first 5 procedures. Not sure the new XnAP is needed, since the legacy procedures maybe enough.

	ZTE
	Agree with all above procedures. In our view, new XnAP procedure is needed to enable F1-terminating donor to transfer updated boundary IAB-DU’s cell configurations to non F1-terminating donor in inter-donor migration/RLF recovery scenarios. 

	AT&T
	Agree with Samsung that a new procedure can be beneficial from a signaling perspective and can also be useful for configuration updates before/after migration.

	
	

	
	


Summary:

For Q1-1: 

· Info#1: It has been agreed in previous meeting, and no question on Info#1. 
· Info#2: Most companies prefer to wait for RAN1 decision. 

For Q1-2:
· All companies are ok for the legacy procedures, i.e. retrieve UE context procedure, handover preparation procedure, SN addition procedure, MN initiated SN modification procedure, and SN initiated SN modification procedure.
· For the new XnAP procedure: 6 out of 8 companies commented “yes”. 2 companies questioned the need. Suggest to have FFS on new XnAP procedure. 
Suggest following proposal:
Proposal 1:  The F1-terminating donor of the boundary node forwards the boundary IAB node’s multiplexing info and the boundary IAB-DU’s activated cell list to the non-F1-terminating donor, via following XnAP procedures:
 - retrieve UE context procedure,

 - handover preparation procedure, 

 - SN addition procedure, 

 - MN initiated SN modification procedure

 - SN initiated SN modification procedure

Wait for RAN1 progress on whether need to forward additional information. 

FFS on whether need new XnAP procedure. 
3.2 Issue 2: parent node is aware of boundary IAB-DU cell configurations 

As agreed in RAN3#112e meeting, the parent node, which is controlled by the non-F1 terminating donor of the boundary IAB node, should also be aware of the boundary IAB-DU’s cell configurations. Contribution ([1]) proposes to reuse Current F1AP GNB-DU RESOURCE CONFIGURATION message to transfer boundary IAB-DU’s (updated) configuration to boundary node’s parent node which is controlled by the non-F1 terminating donor.

Q2: Please share your view on following proposal:

· reuse current F1AP GNB-DU RESOURCE CONFIGURATION message to transfer boundary IAB-DU’s (updated) configuration to boundary node’s parent node which is controlled by the non-F1 terminating donor.

	Company
	Comment

	Nokia
	Agree

	Lenovo
	Agree

	Samsung 
	Agree 

	Ericsson
	We need to discuss this more, because the proposed is not the original purpose of the said procedure. As stated above, we do not see the need to update the configuration. 

	Qualcomm
	Agree

	Huawei
	Agree

	ZTE
	Agree 

	AT&T
	Agree

	
	

	
	


Summary:

7 out of 8 companies agree with the proposal. One company commented this is not the original purpose of this F1AP procedure. Suggest agree it as a WA to allow further check, e.g. whether need to change the purpose of this F1AP procedure, etc.…

Suggest following proposal:

Proposal 2: WA: parent node is aware of boundary IAB-DU cell configurations via the F1AP GNB-DU RESOURCE CONFIGURATION message
3.3 Issue 3: impact on F1AP and XnAP

Contribution ([2]) propose enhancement is needed on F1AP for Support for IAB U/F/D pattern. Additionally, H/S/NA configurations should be aligned between the IAB nodes to avoid conflicting usage of the DU resources. With intra-donor scenario, the alignment can be done by the donor CU. For inter-donor scenario, the H/S/NA configurations should be made aware to the neighbouring CUs so that the alignment can be done. Hence, Contribution ([2]) proposes XnAP shall be extended to support the H/S/NA configuration information exchange. The specific information to be enhanced in F1AP and XnAP may need to wait for RAN1 progress. This meeting may only focus on high-level aspects.

Q3: Please share your view on following proposal:

· F1AP need to be enhanced for IAB U/F/D pattern.

· XnAP need to be enhanced to support the H/S/NA configuration information exchange. 

	Company
	Comment

	Nokia
	Agree. 

	Lenovo
	IAB U/F/D pattern has already supported by the current F1AP via the Permutation IE in gNB-DU Cell Resource Configuration.
Agree with XnAP to support the H/S/NA configuration information exchange based on the RAN1’s agreements.

	Samsung 
	Wait for RAN1 progress. 

	Ericsson
	We prefer to wait for the final list of necessary configurations from RAN1. 

	Qualcomm
	This is pending on RAN1 agreements.

	Huawei
	Agree with Lenovo that the U/F/D pattern has already been supported in the F1AP, the value of permutation IE can be {DFU, UFD,…}. Is there any other aspects need to be enhanced in F1AP for supporting that? 

	ZTE 
	1. for IAB specific U/F/D pattern, it’s already supported in F1AP message, i.e. GNB-DU RESOURCE CONFIGURATION. However, it is not supported in XnAP message yet. In current specification, TDD configuration exchange between gNBs is supported via TDD UL-DL Configuration Common NR IE in XnAP messages. However, TDD UL-DL Configuration Common NR IE contains the tdd-UL-DL-ConfigurationCommon as defined in TS 38.331, which doesn’t include TDD configuration for IAB specific U/F/D pattern. So XnAP signaling needs to be enhanced to support U/F/D pattern. 
2. We agree that XnAP need to be enhanced to support the H/S/NA configuration information exchange. It can be implicitly deduced from the agreement in last RAN3 meeting and there is no need to wait for RAN1. Specifically, it was agreed in last RAN3 meeting that the parent node, which is controlled by the non-F1 terminating donor of the boundary IAB node, should also be aware of the boundary IAB-DU’s cell configurations. The content of the boundary IAB-DU’s cell configurations to be sent to boundary node’s parent node should include: H/S/NA resource configurations, DL/UL resource configurations, the multiplexing info, and cell specific signal/channel configurations of boundary IAB-DU’s cells. So H/S/NA configuration information needs to be exchanged via XnAP message.  

	AT&T
	For inter-donor scenarios XnAP enhancements will be needed to support IAB-specific TDD configurations and H/S/NA resource configurations.

	
	

	
	


Summary:

3 out of 8 companies prefer to wait for RAN1.  5 companies agree that XnAP need to be enhanced. 3 companies commented F1AP enhancement may be not needed. 

Suggest following proposal:

Proposal 3: RAN3 discuss whether need XnAP enhancement to support the H/S/NA configuration information exchange, after RAN1 make a decision.
3.4 Issue 4: Selection from the 3 options

Last RAN3 meeting agreed the LS to RAN1 including following:

RAN3 inform RAN1 to discuss the resource coordination between parent link of the boundary IAB node and its child link, and indicate that RAN3 considers the following solutions (other solutions are not precluded):

-
Option 1: The child node’s gNB-DU cell resource configuration is matched to the parent node’s gNB-DU’s resource configuration.

-
Option 2: The parent node’s gNB-DU resource configuration is matched to the child node’s gNB-DU’s resource configuration.

-
Option 3: A boundary node should connect only to a new parent with which it has a non-conflicting TDD and H/S/NA pattern beforehand.

RAN3 inform RAN1 to discuss the resource coordination between two parent links for dual connected boundary node, and indicate that RAN3 considers the following solutions (other solutions are not precluded):

-
Option 1: The gNB-DU cell resource configuration of the parent node controlled by the F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 

-
Option 2: The gNB-DU cell resource configuration of the parent node controlled by the non-F1-terminating donor of the boundary node, is matched to another parent’s gNB-DU’s resource configuration. 

-
Option 3: The secondary leg of a boundary node is established only towards a secondary parent whose H/S/NA configuration is compatible with the H/S/NA configuration of the master parent beforehand.
Contribution ([3]) proposes following:

· P4-1: A single-connected boundary node should connect only to a new parent with which it has a non-conflicting TDD and H/S/NA pattern beforehand.

· P4-2: The secondary leg of a boundary node is established only towards a secondary parent whose H/S/NA configuration is compatible with the H/S/NA configuration of the primary parent beforehand.

· P4-3: Option 3 is preferred over Option 1 and Option 2.

· P4-4: RAN3 to discuss how to perform the co-ordination and exchange of information beforehand for inter-donor topology adaptation case.

Q4: Please share your view on above P4-1, P4-2, P4-3 and P4-4.

	Company
	Comment

	Nokia
	For P4-1, P4-2 and P4-3: This limits the possibility to select most suitable candidate/SCG cell and could lead to connecting to node with poor link quality -> degraded performance, worse KPIs. Contribution ([3]) also states that even with Opt.3 reconfiguration may be needed --> Opt.3 would not be any better in this sense either.

P4: What would "beforehand" here mean? It could be also just before the migration/SCG config

	Lenovo
	For option 3 in both migration and dual connection scenarios, since the time domain resource configuration is too flexible, it is very difficult to find a target parent node or a second parent node which has a non-conflicting TDD and H/S/NA pattern.

	Samsung 
	We already send LS to RAN1, should we wait for the progress of RAN1?

	Ericsson
	We support these proposals and do not understand in what way Opt3 is restrictive.

Wrt Nokia comment: yes, “beforehand” means just before the migration/SCG config. 
Opt1 and Opt2 are quite suboptimal because we cannot set a general rule on whether the node should adjust its configuration to parent’s or should it be vice versa. What is better, depends on the deployment and the scenario.
Opt3 is preferred over Opt1 and 2 due to lower service interruption. This is because the migrating/DC-establishing node receives the new config pertaining to CU2 network before connecting to CU2 but applies it after migration. In other words, the resource compatibility is achieved beforehand. In other 2 options, the service interruption is larger because it takes time to receive and apply new configurations.

We ask the Moderator why the following proposal was not included:

Proposal 5: RAN3 to discuss how to ensure that the configurations are applied at the same time.

	Qualcomm
	For P4-1/2/3: agree with Nokia and Lenovo.

For P4-4: We agree that coordination and exchange of info may occur before topology adaptation. However, this coordination and exchange of info would also be necessary after topology adaptation, e.g., in partial migration, due to fluctuation in load, channel quality, etc.

	Huawei
	We send LS to RAN1 for the discussion, let’s wait for RAN1 response.

	ZTE
	We should wait for RAN1’s reply on the LS.

	AT&T
	Should wait for RAN1 feedback. However, it seems unnecessary from a network perspective to preclude any of the options. Depending on the network load and topology associated with the migrating and parent nodes, each option may have an advantage. In addition, 100% alignment is not needed during the migration, assuming a partial alignment of resources can be achieved such that sufficient DL/UL resources can be available to avoid service interruption. In this case, a sequence of updates before/during/after the migration can be performed to smoothly achieve alignment between the child and parent.

	
	


Summary:
· 4 out of 8 companies prefer to wait for RAN1. 3 companies questioned Option 3. 1 company prefer Option 3. 
· Let’s wait for RAN1 reply LS.
4 Conclusion, Recommendations [if needed]

If needed
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