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1. Introduction

Based on reviewing the latest endorsed IAB BL CR for 38.401[1], there are still some remaining issues need to be addressed. Therefore, in this paper, we discuss these remaining issues and provide text proposals in the annex part. 
2. Discussion

Issue 1: Procedure of IAB-node orderly release
In last RAN2 109bis-e meeting [2], RAN2 has discussed the IAB node release and the following agreements were achieved
Agreements Email [019]

· CU can remove F1 interface to IAB-DU without releasing IAB-MT, in orderly release case.

· CU should remove F1 interface to IAB-DU first, if IAB-MT is to be released, in orderly release case.

· BAP at IAB-DU will be released by implementation, if IAB-MT is released due to RLF, in disorderly release case. 

· R2 will NOT specify delay timer for event triggered BAP flow control in R16.

Thus, in stage 2 specification, it is worthy to capture the first 2 bullets of the above agreements, which aims at clarifying the procedure of the IAB-node orderly release.
Proposal 1: RAN3 capture the RAN2 agreements about IAB node orderly release in stage 2 spec.
Issue 2: Default BAP UL configuration for descendent nodes of migrating IAB node.
In the RAN3 #107bis-e meeting, RAN3 has discussed the default BAP configuration issue for IAB migration scenario and obtained the following agreement [3]: 

Donor CU configures a default UL BAP routing ID and a default BH RLC channel to migrating IAB node in order to configure UL mapping for F1-C traffic on the target path, e.g. IKE handshake, SCTP chunks, during the handover preparation procedure. 
The above agreement mainly focus on obtaining the default BAP UL mapping configuration via RRC reconfiguration during handover preparation. And some necessary change to the stage 2 specification has been captured in [1] to address the default configuration for migrating IAB node. 
It is worth noting that, for the descendent nodes of the migrating IAB node, they change the path together with the migrating IAB node, and they may also need obtain new IP address, and need to redirect the F1-C as well as the F1-U to the new path using new IP address(es). However, before the F1-C being redirected to the new path, the BAP related configuration cannot be delivered to these descendent IAB nodes via F1-AP messages, so IAB-donor-CU should send new default BAP UL mapping configuration to the descendent IAB nodes via RRCReconfiguration signalling, the default BAP UL mapping configuration may include default UL BAP routing ID and default BH RLC channel, which are used to transmit the F1-C/non-F1 messages.
Observation 1: The descendent IAB nodes of the migrating IAB node should obtain default BAP UL mapping configuration for new path via RRCReconfiguration message, which include the defaultUL-BAP-routingID and defaultUL-BH-RLC-Channel corresponding to the new path. 
Proposal 2: Add stage 2 text to clarify that IAB-donor-CU providing the updated default BAP UL mapping configuration for descendent nodes of the migrating IAB node via RRCReconfiguration message.
Issue 3: Default BAP UL configuration for BH RLF recovery.
Similar to the above issue 2, for the BH RLF recovery case, we will face similar problem about the default BAP UL mapping configuration.

When the IAB node suffers BH RLF, it will perform RRC connection re-establishment. If the IAB node connects to the IAB-donor-CU via a new parent node, then the IAB-DU of this IAB node need to redirect the F1 interface to the new path, but the existing BAP configuration only suit for the old path. Therefore, before the F1-C being available via the new path, the IAB node need to obtain the default UL mapping configuration for the new path, which is necessary for transmitting the F1-C packets, as well as some non-F1 traffics (e.g. SCTP handshake chunks, IKE negotiation, etc.). 

Similar to the default BAP configuration in bootstrapping, the mentioned default UL mapping configuration for new path should include the defaultUL-BAP-routingID and defaultUL-BH-RLC-Channel corresponding to the new path, and it will be configured via the RRCReconfiguration message after the RRC connection re-establishment. 

Observation 2: The recovering IAB node should obtain default UL mapping configuration for new path, which include the defaultUL-BAP-routingID and defaultUL-BH-RLC-Channel corresponding to the new path, after RRC connection re-establishment via new path.

Besides, the descendent IAB-nodes of the recovering IAB node may also need the updated UL mapping configuration, after the recovering IAB node connect via the new path.

Therefore, some stage 2 description about the default BAP UL mapping configuration via RRC is worthy to be added for the BH RLF recovery procedure in clause 8.2.z of the BL CR for TS38.401.
Proposal 3: Add stage 2 description about the default BAP UL mapping configuration via RRC for the BH RLF recovery procedure in clause 8.2.z of the BL CR for TS38.401.
Issue 4: Editorial Change on the step 11 for clause 8.2.x.1.
In the current procedure description for the IAB topology adaptation in section 8.2.x.1 of the BL CR for TS 38.401, the step 11 is
 “The IAB-donor-CU configures BH RLC channels and BAP-layer route entries on the target path between the target parent IAB-node and target IAB-donor-DU. The IAB-donor-CU may establish additional (non-default) BH RLC channels to the migrating IAB-MT via RRC message. These configurations may be performed at an earlier stage, e.g. immediately after step 3.” 
We can see that this step 11 may also include establishing non-default BH RLC channels for migrating IAB-MT, but this should be done after the IAB-MT connects to the IAB-donor-CU via new path, so, it is not suitable to do such configuration in earlier stage. Then we suggest to change the order of the last two sentences of this step 11, then the procedure will be more reasonable that only the first configuration, i.e. the configuration among the target parent IAB-node and the target IAB-donor-DU can be performed at earlier stage.
Proposal 4: Exchange the order of the last two sentences in step 11 of clause 8.2.x.1.

Based on the above 4 issues, we prepare a TP to address these issues in the Annex part.
3. Conclusion

Based on the discussion about some remaining issues in this paper, we obtain the following:

Observation 1: The descendent IAB nodes of the migrating IAB node should obtain default BAP UL mapping configuration for new path via RRCReconfiguration message, which include the defaultUL-BAP-routingID and defaultUL-BH-RLC-Channel corresponding to the new path. 

Observation 2: The recovering IAB node should obtain default UL mapping configuration for new path, which include the defaultUL-BAP-routingID and defaultUL-BH-RLC-Channel corresponding to the new path, after RRC connection re-establishment via new path.

Proposal 1: RAN3 capture the RAN2 agreements about IAB node orderly release in stage 2 spec.
Proposal 2: Add stage 2 text to clarify that IAB-donor-CU providing the updated default BAP UL mapping configuration for descendent nodes of the migrating IAB node via RRCReconfiguration message.
Proposal 3: Add stage 2 description about the default BAP UL mapping configuration via RRC for the BH RLF recovery procedure in clause 8.2.z of the BL CR for TS38.401.
Proposal 4: Exchange the order of the last two sentences in step 11 of clause 8.2.x.1.
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Annex – Text Proposal for IAB BL CR to TS 38.401
Start of Change
8
Overall procedures in gNB-CU/gNB-DU Architecture

>>>> unchanged parts are skipped<<<<

8.2.x
Intra-CU topology adaptation procedure

8.2.x.1
Intra-CU topology adaptation procedure in SA
During the intra-CU topology adaptation in SA, both the source and the target parent node are served by the same IAB-donor-CU. The target parent node may use a different IAB-donor-DU than the source parent node. The source path may further have common nodes with the target path. Figure 8.2.x.1-1 shows an example of the topology adaptation procedure, where the target parent node uses a different IAB-donor-DU than the one used by the source parent node.  
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Figure 8.2.x.1-1: IAB intra-CU topology adaptation procedure

1.
The migrating IAB-MT sends a MeasurementReport message to the source parent node IAB-DU. This report is based on a Measurement Configuration the migrating IAB-MT received from the IAB-donor-CU before.

2.
The source parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received MeasurementReport.

3.
The IAB-donor-CU sends a UE CONTEXT SETUP REQUEST message to the target parent node IAB-DU to create the UE context for the migrating IAB-MT and setup one or more bearers. These bearers can be used by the migrating IAB-MT for its own signalling, and, optionally, data and traffic. 
4.
The target parent node IAB-DU responds to the IAB-donor-CU with a UE CONTEXT SETUP RESPONSE message.

5.
The IAB-donor-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node IAB-DU, which includes a generated RRCReconfiguration message. The RRCReconfiguration message includes a default BH RLC channel and a default BAP Routing ID configuration for UL F1-C traffic mapping on the target path. This step may also include allocation of TNL address(es) that is (are) routable via the target IAB-donor-DU. The new TNL address(es) may be included in the RRCReconfiguration message. In case IPsec tunnel mode is used to protect the F1 and non-F1 traffic, the allocated TNL address is outer IP address. The Transmission Action Indicator in the UE CONTEXT MODIFICATION REQUEST message indicates to stop the data transmission to the migrating IAB-node.
6.
The source parent node IAB-DU forwards the received RRCReconfiguration message to the migrating IAB-MT.

7.
The source parent node IAB-DU responds to the IAB-donor-CU with the UE CONTEXT MODIFICATION RESPONSE message.

8.
A Random Access procedure is performed at the target parent node IAB-DU.

9.
The migrating IAB-MT responds to the target parent node IAB-DU with an RRCReconfigurationComplete message.

10.
The target parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received RRCReconfigurationComplete message. Also, uplink packets can be sent from the migrating IAB-MT, which are forwarded to the IAB-donor-CU through the target parent node IAB-DU. These UL packets belong to the IAB-MT’s own signalling and, optionally, data traffic.
11.
The IAB-donor-CU configures BH RLC channels and BAP-layer route entries on the target path between the target parent IAB-node and target IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. immediately after step 3. The IAB-donor-CU may establish additional (non-default) BH RLC channels to the migrating IAB-MT via RRC message. 
12.
The F1-C connections are switched to use the migrating IAB-node’s new TNL address(es), IAB-donor-CU updates the UL BH information associated to each GTP-tunnel to migrating IAB-node. This step may also update UL FTEID and DL FTEID associated to each GTP-tunnel. All F1-U tunnels are switched to use the migrating IAB-node’s new TNL address(es). 
13.
The IAB-donor-CU sends a UE CONTEXT RELEASE COMMAND message to the source parent node IAB-DU.

14.
The source parent node IAB-DU releases the migrating IAB-MT’s context and responds to the IAB-donor-CU with a UE CONTEXT RELEASE COMPLETE message.

15.
The IAB-donor-CU releases BH RLC channels and BAP routing entries on the source path. The migrating IAB-node may further release the TNL address(es) that it has used on the source path.   

NOTE:     In case that the source route and target route have common nodes, the BH RLC channels and BAP routing entries of those nodes may not need to be released in Step 15. 
NOTE:   Steps 11, 12 and 15 should also be performed for the migrating IAB-node’s descendant nodes, as follows:
· The descendant nodes must also switch to new TNL addresses that are anchored in the target IAB-donor-DU. The IAB-donor-CU may send these addresses to the descendant nodes and release the old addresses via corresponding RRC signalling.
· If needed, the IAB-donor-CU may also provide an updated default UL mapping which includes a default BH RLC channel and a default BAP Routing ID for UL F1-C/non-F1 traffic on the target path, to the descendant nodes via RRCReconfiguration message.
· If needed, the IAB-donor-CU configures BH RLC channels, BAP-layer route entries on the target path for the descendant nodes and the BH RLC channel mappings on the descendant nodes in the same manner as described for the migrating IAB-node in step 11. 

· The descendant nodes switch their F1-U and F1-C tunnels to new TNL addresses that are anchored at the new IAB-donor-DU, in the same manner as described for the migrating IAB-node in step 12.

· Based on implementation, these steps can be performed after or in parallel with the handover of the migrating IAB-node. 

NOTE:     In upstream direction, in-flight packets between the source parent node and the IAB-donor-CU can be delivered even after the target path is established. 
NOTE:
In-flight downlink data in the source path may be discarded, up to implementation.

NOTE:     The IAB-donor-CU can determine the unsuccessfully transmitted downlink data over the backhaul link by implementation.

Next Change
8.2.z
Intra-CU Backhaul RLF recovery for IAB-nodes in SA mode 

The intra-CU backhaul RLF recovery procedure for IAB-nodes in SA mode enables migration of an IAB-node to another parent node underneath the same IAB-donor-CU, when the IAB-MT declares a backhaul RLF. The declaration of backhaul RLF is described in TS 38.331 [yy].

NOTE:     Determination of whether the recovery occurs at the same or at a different IAB-donor-CU is up to implementation.

Figure 8.2.z-1 shows an example of the BH RLF recovery procedure for an IAB-node in SA mode. In this example, the IAB-node changes from its initial parent node to a new parent node, where the new parent node is served by an IAB-donor-DU different than the one serving its initial parent node.  
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Figure 8.2.z-1: IAB intra-CU backhaul RLF recovery procedure for an IAB-node in SA mode

1. The IAB-MT declares BH RLF for the MCG as described in TS 38.331 [yy], clause 5.3.10.3. 

2. The IAB-MT undergoing recovery from RLF conducts the RRC re-establishment procedure at the new parent node, as defined in clause 8.7. In this procedure, the IAB-donor-CU may provide new TNL address(es), which is(are) anchored at the new IAB-donor-DU, to the IAB-MT via RRC signalling. Besides, the IAB-donor-CU may also provide an updated default UL mapping which includes a default BH RLC channel and a default BAP Routing ID for UL F1-C/non-F1 traffic on the target path, to the recovering IAB-node via RRCReconfiguration message in this procedure.
3.
The remaining part of the procedure follows the steps 11-15 of the intra-CU topology adaptation procedure defined in clause 8.2.x. 
Descendant node(s) of the IAB-node recovering from RLF may also need to switch to new TNL address(es) anchored in the target-path IAB-donor-DU following the same mechanism as described for IAB intra-CU topology adaptation procedure in clause 8.2.x. And these descendant node(s) may also been provided with updated default UL mapping via RRCReconfiguration message, after the recovering IAB-node connect the IAB-donor-CU via the recovery path.
Next Change
8.9
Overall procedures involving E1 and F1
The following clauses describe the overall procedures involving E1 and F1.
>>>> unchanged parts are skipped<<<<

8.9.y 
IAB-node release
An IAB node may depart the network either in an orderly fashion, which implies that both the network and the IAB-node are aware in advance, or in a disorderly fashion (e.g. due to an RLF with failed recovery).
8.9.y.1 
IAB-node orderly release
For orderly release, the IAB-donor-CU can remove F1 interface to the IAB-DU without releasing IAB-MT. If the IAB-MT need to be released, IAB-MT will perform deregistration procedure, and the IAB-donor-CU should remove the F1 interface to the IAB-DU in advance. The deregistration procedure is the same as the UE deregistration procedure. The IAB-donor-CU hands over the UEs or child IAB-nodes currently connected to the IAB-node’s cell(s) to another cell(s), or releases the UEs and may stop accepting incoming handovers or connections to the IAB-node that is about to be released. The IAB-donor-CU may also update/release the BH RLC channels in the intermediate hops. At this point, the F1 interface will be released and the corresponding SCTP associations will be removed.
8.9.y.2 
IAB-node disorderly release

For the disorderly release case, how to remove the IAB-node context is up to network implementation. 
End of Change
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!@@@Chart-generator later than 5.0����ÿ��#This is the default signalling chart.
#Edit and press F2 to see the result.
#You can change the default chart

hscale=0.78;
defstyle z2 [text.font.face="Arial", text.size.normal=12,arrow.size=tiny,arrow.endtype=solid, vspacing=3];
defstyle z1 [text.font.face="Arial", text.size.normal=12,text.color="green-25%",arrow.color="green-25%",arrow.size=tiny,arrow.endtype=solid, vspacing=1, line.type=dashed, line.color="green-25%",line.width=1];
defstyle z3 [text.font.face="Arial", text.size.normal=12,text.bold=yes];
u:UE[z3];
mi:Migrating\nIAB-node[z3];
gsp:Source Path[z3]{
sp:Source Parent\nIAB-node[z3];
si:Intermediate hop\nIAB-node on\nthe source path[z3];
sd:Source IAB-\ndonor-DU[z3];
};
gtp:Target Path[z3]{
tp:Target Parent\nIAB-node[z3];
ti:Intermediate hop\nIAB-node on\nthe target path[z3];
td:Target IAB-\ndonor-DU[z3];
};
idc:IAB-\ndonor-CU[z3];
u<-mi<-sp<-si<-sd<-idc: Downlink user data[z1];
u->mi->sp->si->sd->idc: Uplink user data[z1];
mi->sp:1.MeasurementReport[text.italic=yes,z2];
sp->idc:2.UL RRC MESSAGE TRANSFER\n(\iMeasurementReport\i)[z2];
idc->tp:3.UE CONTEXT SETUP REQUEST[z2];
tp->idc:4.UE CONTEXT SETUP RESPONSE[z2];
idc->sp:5.UE CONTEXT MODIFICATION REQUEST\n(\iRRCReconfiguration\i)[z2];
sp->mi:6.RRCReconfiguration[text.italic=yes,z2];
sp->idc:7.UE CONTEXT MODIFICATION RESPONSE[z2];
mi<->tp:8.Random Access Procedure[z2];
mi->tp:9.RRCReconfigurationComplete[text.italic=yes,z2];
tp->idc:10.UL RRC MESSAGE TRANSFER\n(\iRRCReconfigurationComplete\i)[z2];
mi--idc:11.Configuration of BH RLC channel, BAP route and mapping rules along target path \n between migrating IAB-node and target IAB-donor-DU via target parent IAB-node.[text.font.face="Arial",text.size.normal=12];
mi--idc:12.Redirection of migrating IAB-node-DU's F1 association to new TNL address(es).[text.font.face="Arial",text.size.normal=12];
u<-mi<-tp<-ti<-td<-idc: Downlink user data[z1];
u->mi->tp->ti->td->idc: Uplink user data[z1];
idc->sp:13.UE CONTEXT RELEASE COMMAND[z2];
sp->idc:14.UE CONTEXT RELEASE COMPLETE[z2];
sp--idc:15:Release of BAP route along source-path between migrating IAB-node and source IAB-donor-DU\nvia source parent IAB-node.[text.font.face="Arial",text.size.normal=12];
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11.Configuration of BH RLC channel, BAP route and mapping rules along target path \n between migrating IAB-node and target IAB-donor-DU via target parent IAB-node.
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12.Redirection of migrating IAB-node-DU's F1 association to new TNL address(es).
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15:Release of BAP route along source-path between migrating IAB-node and source IAB-donor-DU\nvia source parent IAB-node.
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