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1 [bookmark: _Toc518295614] Introduction
This paper proposes a cleanup of the remaining issues in the IAB BL CR for TS 38.401, related to:
· Remaining FFSs;
· DU-MT collocation indication;
· IAB-node release procedure.
2  The Remaining FFSs
The remaining FFSs in the IAB BL CR for TS 38.401 are discussed below.
8.2.x	Intra-CU topology adaptation procedure
>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
1.	The migrating IAB-node MT sends a Measurement Report message to the source parent node DU. This report is based on a Measurement Configuration the migrating IAB-node MT received from the IAB-donor-CU before.
2.	The source parent node DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU to convey the received Measurement Report.
3.	The IAB-donor-CU sends a UE CONTEXT SETUP REQUEST message to the target parent node DU to create the UE context for the migrating IAB-node MT and setup one or more bearers. These bearers are used by the migrating IAB-node MT for its own data and signalling traffic. 
4.	The target parent node 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 DU, which includes a generated RRCReconfiguration message.
Editor’s NOTE: It is FFS whether or not the stop indication is needed in UE CONTEXT MODIFICATION REQUEST message of Step 5 
>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
Discussion: the Transmission Action Indicator IE in clause 9.3.1.11 of TS 38.473, sent inside the UE CONTEXT MODIFICATION REQUEST, allows the CU to indicate to the DU whether to stop or restart the UE scheduling. Therefore, there is no need for this Editor’s note, and it should be removed.
---------------------------------------------------------------------------------------------------------------------------------------
11.	The IAB-donor-CU configures backhaul RLC channels and BAP-layer route entries on the target path between migrating IAB-node and target IAB-donor-DU. This step also includes allocation of TNL address(es) that is (are) routable via the target IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. right after or before step 3, and conveyed to the IAB-node in the RRCReconfiguration message at step 5. 
Editor’s NOTE: The configuration of TNL address(es) is FFS. 
Discussion: the TNL address configuration for handover should be aligned with the IAB-node IP address and BAP routing ID allocation at IAB-node integration. This means that the IAB-donor-CU may request the IP address allocation from the target IAB-donor-DU before or after sending the UE CONTEXT SETUP REQUEST. The allocated IP addresses can then be conveyed to the IAB-node in the RRCReconfiguration message at step 5. We also propose to remove the corresponding Editor’s note.
---------------------------------------------------------------------------------------------------------------------------------------

12.	All F1-U tunnels and F1-C 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 DU.
14.	The source parent node DU releases the migrating IAB-node MT’s context and responds 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) it used on the source path.   
Editor’s NOTE: In case that the source route and target route have common nodes, the BH RLC CHs and BAP routing entries of those nodes may not need to be released in Step 15. 
Steps 11, 12 and 15 also have to be performed for the migrating IAB-node’s descendant nodes, and they can be performed at an earlier stage.
Editor’s NOTE: when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is FFS.
Discussion: it seems reasonable to leave the timing of steps 11, 12 and 15 up to implementation. We therefore propose to capture it in the paragraph preceeding the Editor’s note and to remove the note.
---------------------------------------------------------------------------------------------------------------------------------------
In upstream direction, in-flight packets between the source parent node and the IAB-donor-CU can still be delivered while the target path is already established. 
Editor’s NOTE:	On-going downlink data in the source path may be discarded up to implementation.
Editor’s NOTE: It is FFS how IAB-donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link.
Discussion: it is reasonable to assume that the end-to-end flow control for the migrating IAB-node will continue to execute during the handover, with the only difference that the GTP TNL address may need to be updated. Hence, there is no need for this Editor’s note, and it should be removed.
---------------------------------------------------------------------------------------------------------------------------------------
Editor’s NOTE: The determination of the delivery of all upstream packets at the source path is FFS.
Discussion: this Editor’s note should be removed, since the need for IAB-specific changes for this purpose has not been demonstrated.
---------------------------------------------------------------------------------------------------------------------------------------
8.z	IAB-node Integration Procedure
8.z.1	Standalone IAB integration
>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
Editor’s Note: The IAB-node DU can discover the IAB-donor-CU’s IP address in the same manner as a normal DU. Alternative options are FFS.
Discussion: the need for alternative options has not been discussed. Furthermore, the first part of the note states ‘can’ (and not ‘shall’), leaving the room for alternative solutions. We therefore propose to remove the last sentence in the note.
3 DU-MT Collocation Indication
The clause 8.z.1 of the IAB BL CR for TS 38.401 currently states the following about IAB topology discovery:
The IAB-donor CU discovers collocation of IAB MT and IAB DU from the IP address used by the IAB DU for F1-C, or from the IAB-node’s BAP address included in F1AP (e.g., F1 SETUP REQUEST).
Moreover, as explained in our paper R3-200818, IAB-node multi-connectivity can be supported by using multiple MTs in an IAB-node, thus avoiding the limitations associated with the current DC-based solution. The amount of effort to enable the IAB-node multi-connectivity via multiple MTs is minimal:
· It is necessary to ensure that the different MT connections are set up via different radio paths (which can be based on IAB-node implementation and has no standard impact); 
· It is necessary to allow the IAB-node to signal more than one BAP address when indicating DU-MT collocation to the IAB-donor-CU in the F1 SETUP REQUEST message. Each BAP address is associated to one MT.
Based on the above, we propose the following for the IAB BL CR for TS 38.401 (the corresponding F1AP TP is presented in R3-200810):
Phase 3: IAB-DU part setup. In this phase, the DU functionality of IAB-node 2 is configured. The DU functionality of IAB-node 2 initiates the TNL establishment, and F1 setup (as defined in clause 8.5) with the IAB-donor-CU using the allocated IP address(es). The IAB-donor-CU discovers collocation of IAB-MT and IAB-DU from the IP address used by the IAB-DU for F1-C, or from the IAB-node’s BAP addresses included in F1AP (e.g., F1 SETUP REQUEST). After the F1 is set up, the IAB-node 2 can start serving the UEs.
4  IAB-node Release Procedure
At the RAN3#103bis meeting, the IAB-node release procedure was included into the IAB BL CR for TS 38.401. The current version of the corresponding chapter is however incomplete, as it does not state how to release the IAB-MT functionality context in the RAN. 
Furthermore, the document CR to TS 23.501 (S2-1908395 ‘Introduction of the IAB support in 5GS’), agreed at SA2#134 meeting states the following
5.x.2	5G System enhancements to support IAB
-------------Skipped text------------
The IAB-node MT uses Deregistration Procedure as defined in TS 23.502 [3] clause 4.2.2.3 to disconnect from the network.   
-------------End of excerpt------------
The abovementioned Deregistration Procedure (clause 4.2.2.3 in TS 23.501), reuses the NGAP UE Context Release procedure, for both UE- and Network-Initiated Deregistration. It is therefore obvious that the above should be captured in the chapter on IAB-node orderly release of the IAB BL CR for TS 38.401. 
5 Conclusions
Based on the above discussion, we propose the following:
Proposal 1: RAN3 to agree the TP for BL CR to TS 38.401 presented in the Annex.
In addition to the changes above, the TP contains a number of editorial changes as well.
Annex: TP for NR_IAB BL CR to TS 38.401
-------------------------------------------Change 1-------------------------------------------
[bookmark: OLE_LINK12]8.2.x	Intra-CU topology adaptation procedure
During the intra-CU topology adaptation, the source and 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 target path may further havetraverse one or more common nodes withon the target source path. Figure 8.2.x-1 shows an example of the topology adaptation procedure, where the migrating IAB-node changes from a source parent node to a target parent node, and the target parent node uses ais served by a different IAB-donor-DU than the source IAB-donor-DU.  


[bookmark: _Hlk16780442]Figure 8.2.x-1: IAB intra-CU topology adaptation procedure
1.	The migrating IAB-node MT sends a Measurement Report message to the source parent node DU. This report is based on a Measurement Configuration that the migrating IAB-node MT received from the IAB-donor-CU beforeearlier.
2.	The source parent node DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU, to convey the received Measurement Report.
3.	The IAB-donor-CU sends a UE CONTEXT SETUP REQUEST message to the target parent node DU to create the UE context for the migrating IAB-node MT and set up one or more bearers. These bearers are used by the migrating IAB-node MT for its own data and signalling traffic. 
4.	The target parent node 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 DU, which includes a generated RRCReconfiguration message.
Editor’s NOTE: It is FFS whether or not the stop indication is needed in UE CONTEXT MODIFICATION REQUEST message of Step 5 
6.	The source parent node DU forwards the received RRCReconfiguration message to the migrating IAB-node MT.
7.	The source parent node 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 DU.
9.	The migrating IAB-node MT responds to the target parent node DU with an RRCReconfigurationComplete message.
10.	The target parent node 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-node MT, which areand forwarded to the IAB-donor-CU through the target parent node DU. These DL and UL packets belong to the MT’s own signalling and data traffic.
11.	The IAB-donor-CU configures backhaul RLC channels and BAP-layer route entries on the target path between migrating IAB-node and target IAB-donor-DU. This step also includes allocation of TNL address(es) that is (are) routable via the target IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. right after or before step 3, and conveyed to the IAB-node in the RRCReconfiguration message at step 5.
Editor’s NOTE: The configuration of TNL address(es) is FFS. 
12.	All F1-U tunnels and F1-C 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 DU.
14.	The source parent node DU releases the migrating IAB-node 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) it used on the source path.   
Editor’s NOTE: In case that the source route and the target route have commonshare one or more nodes, the BH RLC CHs channels and BAP routing entries of those nodes may not need to be released in Step 15. 
Steps 11, 12 and 15 should also have to be performed for the migrating IAB-node’s descendant nodes, and they can be performed at an earlier stage.
Editor’s NOTE: when and how to perform Steps11, 12 and 15 for the migrating IAB-node’s descendant nodes is FFS.
In the upstream direction, in-flight packets between the source parent node and the IAB-donor-CU can still be delivered even after the establishment of while the target path is already established. 
Editor’s NOTE:	On-going downlink data transmissions in the source path may be discarded, as per up to implementation.
Editor’s NOTE: It is FFS how IAB-donor-CU knows the unsuccessfully transmitted downlink data over the backhaul link.
Editor’s NOTE: The determination of the delivery of all upstream packets at the source path is FFS.

-------------------------------------------Change 2-------------------------------------------
8.9.y 	IAB-node release
An IAB node may depart from 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. RLF with failed recovery).
8.9.y.1 	IAB-node orderly release
For orderly release, the IAB-MT is deregistered. The deregistration procedure is the same as the normal UE deregistration procedure and the existing NGAP UE Context Release procedure can be reused for releasing the IAB-MT functionality context in the RAN. 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 backhaul 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.

-------------------------------------------Change 3-------------------------------------------

8.z	IAB-node Integration Procedure
[bookmark: _Toc13919137]8.z.1	Standalone IAB integration
A high-level flow chart for SA-based IAB integration is shown in the Figure 8.z-1:


	Figure 8.z.1-1: The integration procedure for IAB-node	
Phase 1: IAB-MT setup. In this phase, the MT functionality of the new IAB-node (e.g. IAB-node 2 in Figure 8.z.1-1) connects to the network as a normal UE, by performing RRC connection setup procedure with IAB-donor-CU, authentication with the core network, IAB-node 2-related context management, IAB-node 2’s access traffic-related radio bearer configuration at the RAN side, and, optionally, OAM connectivity establishment by using the IAB-MT’s PDU session. The IAB node can select the parent node for access based on an over-the-air indication from potential parent IAB-nodes or IAB-donor-DUs (transmitted in SIB). To indicate its IAB capability, the IAB-MT includes the IAB-node indication in RRCSetupComplete message, to assist the IAB donor node select the AMF supporting IAB.
Editor’s Note: The signalling flow for UE initial access procedure as shown in Figure 8.1-1/Figure 8.9.1-1 should be used as baseline for the setup of the MT functionality of IAB-node. 
Phase 2-1: Backhaul RLC channel establishment. In this phase, at least the backhaul RLC channels for CP traffic e.g. carrying F1-C messages to and from the IAB-node, are established. This may require the setup of a new backhaul channel or modification of the existing backhaul RLC channel between IAB-node 1 and IAB-donor-DU.
NOTE: If the OAM connectivity is supported via backhaul IP layer by implementation, one or more backhaul RLC channels used for OAM traffic can also be established. 
[bookmark: _GoBack]Phase 2-2: Routing update. In this phase, the BAP layer is updated to support routing between the new IAB-node 2 and the IAB-donor-DU. This includes configuration of a BAP address on the IAB-node 2, BAP routing identifier(s) for downstream direction on the IAB-donor-DU, and BAP routing identifier(s) in upstream direction on the MT functionality of IAB-node 2. For the downstream direction, the IAB-donor-CU initiates F1AP procedure to configure the IAB-donor-DU with the mapping between the IP address of IAB-node 2 and the BAP address of IAB-node 2. The IAB-donor-CU may also configure the IAB-donor-DU with the mapping from IP header field(s) (IP address and/or DSCP/DS and/or IPv6 flow label can be used) to the BAP path ID of IAB-node 2. The routing tables are updated on all ancestor IAB-nodes (e.g. IAB-node 1 in Figure 8.z.1-1) and on the IAB-donor-DU with routing entries for the new BAP routing identifier(s).  This phase may also include the IP address allocation procedure for IAB-node 2. IAB-node 2 may request one or more IP addresses from the IAB-donor-CU via RRC. The IAB-donor-CU may send the IP address(es) to the IAB-node 2 via RRC. The IAB-donor-CU may obtain the IP address(es) from the IAB-donor-DU via F1-AP or by other means (e.g. OAM, DHCP). IP address allocation procedure may occur at any time after RRC connection has been established.
Phase 3: IAB-DU part setup. In this phase, the DU functionality of IAB-node 2 is configured. The DU functionality of IAB-node 2 initiates the TNL establishment, and F1 setup (as defined in clause 8.5) with the IAB-donor-CU using the allocated IP address(es). The IAB-donor-CU discovers collocation of IAB-MT and IAB-DU from the IP address used by the IAB-DU for F1-C, or from the IAB-node’s BAP addresses included in F1AP (e.g., F1 SETUP REQUEST). After the F1 is set up, the IAB-node 2 can start serving the UEs.
Editor’s Note: The IAB-node DU can discover the IAB-donor-CU’s IP address in the same manner as a normal DU. Alternative options are FFS.

-------------------------------------------End of changes-------------------------------------------

2

image1.emf
Migrating

IAB-node

Source 

Parent IAB-node

IAB-donor-

CU

1. Measurement Report

2. UPLINK RRC TRANSFER

(Measurement Report)

3. UE CONTEXT SETUP REQUEST

4. UE CONTEXT SETUP RESPONSE

5. UE CONTEXT MODIFICATION REQUEST

(RRCReconfiguration)

9. RRCReconfigurationComplete

6. RRCReconfiguration

10. UPLINK RRC TRANSFER

(RRCReconfigurationComplete)

8. Random Access Procedure

13. UE CONTEXT RELEASE COMMAND

14. UE CONTEXT RELEASE COMPLETE

Downlink user data

Uplink user data

Downlink user data

Uplink user data

7. UE CONTEXT MODIFICATION RESPONSE

Source-path

IAB-donor-DU

Target

Parent IAB-node

Target-path

IAB-node

Target-path

IAB-donor-DU

UE

Source path

Target path

11: Configuration of BAP route and bearer mapping rules 

along target-path between migrating IAB-node and target 

IAB-donor-DU via target parent IAB-node. 

15: Release of BAP route along source-path between migrating IAB-node and source IAB-donor-DU via source 

parent IAB-node. 

12: Redirection of  migrating-IAB-node-DU

’

s F1 associations to new TNL address(es).

Source-path

IAB-node


Microsoft_Visio_2003-2010_Drawing.vsd
Migrating
IAB-node


Source 
Parent IAB-node


Source-path
IAB-node


IAB-donor-CU


1. Measurement Report


2. UPLINK RRC TRANSFER
(Measurement Report)


3. UE CONTEXT SETUP REQUEST



4. UE CONTEXT SETUP RESPONSE



5. UE CONTEXT MODIFICATION REQUEST
(RRCReconfiguration)



image2.emf
IAB-node 

2

IAB-node 

1

IAB-

donor-DU

IAB-

donor-CU

2.RRC connection request

5GC(for IAB)

IAB donor

Phase 1: IAB-MT setup

Phase 2-1:  Backhaul RLC channel establishment

Phase 2-2: Routing update

Phase 3: IAB-DU setup


Microsoft_Visio_Drawing.vsdx
IAB-node 2
IAB-node 1
IAB-donor-DU
IAB-donor-CU
2.RRC connection request
5GC(for IAB)
IAB donor
Phase 1: IAB-MT setup
Phase 2-1:  Backhaul RLC channel establishment
Phase 2-2: Routing update
Phase 3: IAB-DU setup



