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1 Introduction

CB: # 8_IAB_MT_INACTIVE

HW:

-  When IAB-MT enters inactive state, the operation on the air interface of the collocated IAB-DU needs to be discussed, e.g. switch off or enter dormant/DTX mode, in future release

- In Rel-16, the IAB-DU can release the F1 interface if IAB-MT enters RRC inactive, some enhanced solution may be studied in future release

E///:

- SCTP fault management mechanisms are suspended when the IAB-MT is in the RRC INACTIVE state

Relevant papers:

[1] R3-203817 CR 38.472 Handling of SCTP Transport for IAB-MTs in INACTIVE State (Ericsson)

[2] R3-203842 Discussion on IAB inactive (Huawei)

2 For the Chairman’s Notes

Proposal: RAN3 agrees to capture in IAB BL CR for TS 38.401 the following (R3-204298):
The IAB-MT optionaly supports the RRC INACTIVE state. Upon the IAB-MT entering the RRC INACTIVE state, it is up to network implementation to keep or release the F1 connection of the collocated IAB-DU.
R3-204298 st2 TP  Agreed
3 Discussion

In Rel16, IAB-MT will optionally support the RRC INACTIVE state. The IAB-MT can transit to INACTIVE mode similar to a UE, upon receiving an RRCRelease message with suspend configuration. In this case, two aspects should be considered:

· The IAB-DU handling of the northbound interface (F1AP);

· The IAB-DU handling of southbound interface (Uu).

3.1 Issue 1: handling of F1 interface

The SCTP protocol, that provides the transport service to the F1-AP, uses fault management mechanisms that continuously check the availability of the SCTP endpoints i.e. of the SCTP connection between the two. One example is the heartbeat mechanism, where the endpoints (i.e. IAB-DU and IAB-Donor CU) check each other’s availability by transmitting heartbeat message(s). These messages require the response in the form of heartbeat ACK message(s). If a certain number of consecutive heartbeat messages are sent without reception of an ACK, the SCTP endpoint marks the corresponding endpoint as inactive. 

If the IAB-MT enters the INACTIVE mode, the sending and reception of SCTP fault management messages will not be feasible, which will result in releasing the F1 connection, where the F1 interface management configuration, backhaul configuration and at least the served IAB-MT contexts will be erased from relevant nodes (e.g. IAB-DU, parent IAB-DU, donor CU). Once the IAB-MT re-enters the CONNECTED state, all these configurations will need to be reestablished, causing a significant signaling overhead and service interruption. This is a serious issue already in Rel16 and at least some support for solving the problem needs to be provided.

The above issue is acknowledged in both [1] and [2]. While paper [2] proposes the “do nothing” approach in Rel16, paper [1] proposes to include the statement in TS 38.472 saying that the SCTP fault management mechanism is suspended as long as the IAB-MT is in INACTIVE state.

Having in mind that the support for IAB-MT INACTIVE state has been agreed for Rel16, and the apparent consequences of having to re-establish all the released configurations (e.g. delay, signaling storm), the following is proposed:

Proposal 1: Introduce the following statement in TS 38.472:

For IAB-nodes, the SCTP connection fault management mechanisms at the IAB-DU and at the corresponding SCTP entity at the IAB-donor-CU (e.g. heartbeat mechanism) are suspended when the IAB-MT is in the RRC INACTIVE state.

	Company
	Agree/disagree (justification is mandatory!)

	Ericsson
	Agree. The IAB-MT INACTIVE state has been agreed for Rel16, we should minimize the possible negative implications, as they may be large if the issue is not addressed already now, at least in a rudimentary way. 

	QC
	Disagree for the following reasons:

1. RAN2 has never regarded RRC INACTIVE as a viable operation mode for Rel-16 backhaul. It has just recently popped up since the RRC document needs to explicitly capture how the respective signaling messages are handled for IAB BH. 

2. The main concern I have with RRC INACTIVE is that as soon as you allow for it, we will have a flood of follow-up issues that need to be handled, and it’s just too late for this in Rel-16. Issue 2 in 3.2 below is a perfect example for this.

3. IPsec has its own heartbeat mechanism, and this may be anchored at a SeGW, and therefore, it cannot be suppressed. The suppression of SCTP heartbeat may therefore not be enough.

	Nokia
	Disagree. Agree with QC comment. 

Even the SCTP path management can be suspended, the IPSec can still be released/removed. So the suspend may need to consider all layers, e.g. suspend F1AP, suspend SCTP, suspend IPSec, etc. Since this is the last meeting, suggest “do nothing” as suggested in [2] for Rel-16. If needed, this issue can be fully discussed in Rel-17. 

	Huawei
	Disagree. 

Agree with Nokia and QC. About how to handle IAB-DU’s operation when IAB-MT in RRC Inactive, we share similar view that suspend all F1 related layers may be beneficial, but seems need more careful consideration. Since time is limited for R16, we can discuss this in R17. 

	CATT
	Disagree.

Share the view with QC and Nokia. We could not say only suspend the SCTP connection is enough when IAB-MT enters RRC INACTIVE state. Behavior of the corresponding IAB-DU need to be further discussed, e.g. DU suspend or remove the F1 interface, or DU continue to serve the idle and inactive UEs?

Due to limit of time, it’s not possible to finish this work in Rel-16. Could be further discussed in the further release.

	ZTE
	Agree with majority view, we do not have enough time to deeply discuss suspend SCTP or potential IPsec/F1AP in R16, it can be considered in R17.

	Samsung 
	Disagree
When the IAB donor CU decides to send the IAB-MT to inactive status, there is no need to keep F1 connection with the IAB-DU. Thus, IAB donor CU can release F1 first, and then send IAB-MT to inactive status. If the benefit of keeping F1 suspend can be confirmed, we can re-discuss this issue in Rel-17.

	KDDI
	We share the view with ZTE.

	QC2
	RAN2 decided today:
· R2 think no effort should be spent to standardize extensions to RRC Inactive for IAB. If RRC Inactive is supported by an IAB MT, the operation (beyond what is currently specified) is completely up to implementation. 

RAN3 needs to discuss, what the behavior of the IAB-DU that is collocated with the INACTIVE IAB-MT should be. The following options could be considered:
· Option 1: The collocated IAB-DU shuts down and F1AP is released

· Option 2: The collocated IAB-DU and its F1AP stay up.

Option 1 implies network integration procedure for backhaul and IAB-DU when IAB-MT resumes.

Option 2 implies:

· If SeGW sends keepalives to the IAB-node, they will arrive at the inactive-MT’s parent DU, which has no means to page the MT since paging is CU’s business. They will be dropped and IPsec will shut down.
· Since the inactive MT may have reselected a new cell, topology adaptation needs to occur when the MT resumes. This means that RAN3 needs to add a resume procedure to the topology adaptation section.
· If SCTP heartbeat is suspended and IAB-MT resumes at a different IAB-donor-DU after prolonged time, the IAB-node needs to obtain a new IP address. How would SCTP deal with this? Isn’t it better to suspend SCTP and create a new TNLA after resume?
If this is not captured the CU has no clue what is going to happen when it sends to IAB-MT to inactive.



	Verizon
	Use case for RRC Inactive for IAB nodes is not clear. So agree with RAN2 agreement that in Rel-16, we do not spend time in RRC Inactive related enhancements for IAB nodes. 


3.2 Issue 2: handling of Uu interface

The paper [2] discusses handling of Uu interface from the IAB-DU when the IAB-MT is in INACTIVE state and expresses a preference for the solution along the lines of introducing a DTX mode for IAB-DU, for the next release. It is worth noting that, as opposed to issue 1, where at least a simple approach is necessary already in Rel16, postponing the issue 2 to next release does not seem to have any major consequences. 

Q2: Do you agree that handling of Uu interface in cells served by IAB-DU whose IAB-MT is in INACTIVE state can be addressed in the next release?

	Company
	Agree/disagree (justification is mandatory!)

	Ericsson
	We are fine with addressing this issue in next release, as not addressing it in Rel16 does not seem to have major consequences - the IAB-MT INACTIVE state will take place when the need for serving child IAB nodes and UEs ceases, which means that consequences of not defining the Uu interface handling are small.

	QC
	We agree with Ericsson that this issue should be handled in Rel-17.

Issue 2 is an example that considering RRC INACTE on the BH will cause a flood of follow ups for which it is simply too late in Rel-16.

	Nokia
	Too late for Rel-16. Can be discussed in Rel-17. 

	Huawei
	Agree, as we analyzed in [2], the IAB inactive may need more discussions, both for the F1 interface and the Uu interface, we can address the related issues in R17, since no enough time for R16. 

	CATT
	Agree to further discuss the handling of Uu interface and F1 interfaces in the next release.

	ZTE
	Agree to handle this issue in R17.

	Samsung 
	We can discuss RRC_inactive related issues in Rel17.

	KDDI
	Yes. Postpone to Rel-17.


4 Conclusion, Recommendations 

Proposal: RAN3 agrees to capture in IAB BL CR for TS 38.401 the following (R3-204298):

The IAB-MT optionally supports the RRC INACTIVE state. Upon the IAB-MT entering the RRC INACTIVE state, it is up to network implementation to keep or release the F1 connection of the collocated IAB-DU.
