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1 Introduction
This paper includes a TP for BL CR to TS 38401 to address the stage 2 issue related to the following CB, Some changes from the R3-203155 and R3-203346 are merged into this paper also.
CB: # 12_IAB_migration_same_donor
- st2 issues: ZTE,QC
- E1 issues: CATT,SS,HW,Nok
ZTE:
- a new class-1 non-UE-associated F1AP procedure is defined to update UL FTEID, UL BH Info and DL FTEID for UP traffic.
- UL TEID can be carried in the new F1AP message from gNB-CU to IAB-DU.
- UL BH Information should be carried in the new F1AP message from gNB-CU to IAB-DU.
- DL FTEID can be carried in the new F1AP message from IAB-DU to gNB-CU.
CATT: 
- turn the WA into agreement that new class-1 non-UE associated E1AP procedure is defined for donor-CU-CP to inform donor-CU-UP to update the DL UP TNL Information for multiple UEs and child IAB-MTs.
- Only need to update the Transport Layer Address(es) of the TNL Information, TEID could be kept unchanged.
-  No need to define new class-1 F1AP message for donor-CU-CP to inform IAB-DU to update UL FTEID, UL BH Info and DL FTEID for UP traffic, UE Context Modification procedure could be reused.
SS:
- turn the two WAs into agreements
t- he DL IP address update can be determined by either IAB node or IAB donor CU-CP, and for each DL IP address, the update information includes the old DL IP address and new DL IP address
- to update the UL UP information, the IAB donor CU can provide the following information to IAB node:
UL IP address update list
BAP routing ID update
Next-hop BAP address update list
Per-tunnel update information list
…Where Per-tunnel update information list takes the precedence to other information.
- over F1 interface, the UP information update procedure includes the following signalling:
UP Information Update: contain UL UP information update as indicated in Proposal 3
UP Information Update ACK: contain DL IP address update 
- over E1 interface, the UP information update procedure includes the following signaling:
UP information update: contain gNB-DU ID of IAB node and DL IP address update
UP information update ACK: contain UL UP information updates, i.e., UL IP address update list, and Per-tunnel update information list
HW,Nok:
- introduce a new class-1 non-UE associated E1AP procedure for donor-CU-CP to inform donor-CU-UP about the updated the DL UP TNL Information. 
-  With the new class-1 non-UE associated E1AP procedure, the IAB-donor-CU-CP will include pair(s) of TNL addresses in the request message to the IAB-donor-CU-UP, where each pair includes a new TNL address of IAB-DU and an old IP address of IAB-DU.
HW, BAP config:
- introduce a new class-1 non-UE-associated F1AP procedure, for the DL TNL information update and F1-U UL mapping configuration update during IAB migration procedure; its contents should be:
IAB-donor-CU→ IAB-DU: list of {UL UP TNL Information, UL BH Information}
IAB-DU→ IAB-donor-CU: list of {new IP address for F1-U, old IP address for F1-U}
(HW)
Summary of offline disc R3-203974

Annex: TP for NR-IAB BL CR for TS 38.401
Start of Change
[bookmark: _Toc5612606]8	Overall procedures in gNB-CU/gNB-DU Architecture
>>>> unchanged parts are skipped<<<<
[bookmark: OLE_LINK12]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.  


[bookmark: OLE_LINK3][bookmark: _Hlk16780442]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. It may include additional BH RLC channels. 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 as a replacement for the TNL address(es) that is (are) routable via the source IAB-donor-DU.. In case IPsec tunnel mode is used to protect the F1 and non-F1 traffic, the allocated TNL address is the outer IP address. The TNL address replacement is not necessary if the source and target paths use the same IAB-donor-DU. 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-sublayer route routing entries on the target path between the target parent IAB-node and target IAB-donor-DU as well as DL mappings on the target IAB-donor-DU for the migrating IAB-node’s target path. 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. 
12.	The F1-C connections are switched to use the migrating IAB-node’s new TNL address(es). The, 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). This step may use non-UE associated signaling in E1 and/or F1 interface to provide updated UP configuration for F1-U tunnels of multiple connected UEs or child IAB-MTs. The IAB-donor-CU may also update the UL BH information associated with Non-UP traffic. 
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-sublayer routing entries on the source path between source parent IAB-node and source IAB-donor-DU. 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 path and target route path have common nodes, the BH RLC channels and BAP-sublayer 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 allocate new TNL address(es) that is (are) routable via the target IAB-donor-DU to the descendent nodes via RRCReconfiguration message. send these addresses to the descendant nodes and release the old addresses via corresponding RRC signalling.
· If needed, the IAB-donor-CU configures BH RLC channels, BAP-sublayer routinge 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-C connectionsU and F1-UC 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 implementationvia the NR user plane protocol (TS 38.425 [zz]).
Next Change

8.2.x.2	Intra-CU topology adaptation procedure in NSA using MCG SRB
This procedure is used when the migrating IAB-MT moves from source parent node to target parent node within the same IAB-donor-CU while , when only MCG SRB is available for IAB-node during EN-DC operation. The target parent node may use a different IAB-donor-DU than the one used by the source parent node. The source path may further have common nodes with the target path. Figure 8.2.x.2-1 shows the topology adaptation procedure using MCG SRB of IAB-MT in EN-DC, where the target parent node uses a different IAB-donor-DU than the source parent node.


Figure 8.2.x.2-1: IAB intra-CU topology adaptation procedure using MCG SRB in EN-DC
1.	The migrating IAB-MT sends an ULInformationTransferMRDC message to the MeNB 
2.	The MeNB sends RRC TRANSFER message to the IAB-donor-CU. 
3.	The IAB-donor-CU may send UE CONTEXT MODIFICATION REQUEST message to the source parent node IAB-DU, to query the latest SCG configuration.
4.	The source parent node IAB-DU responds with a UE CONTEXT MODIFICATION RESPONSE message that includes full configuration information.
5.	The IAB-donor-CU sends a UE CONTEXT SETUP REQUEST message to the target parent node IAB-DU, to create a UE context for migrating IAB-MT and set up one or more bearers. These bearers can be used by the migrating IAB-MT for its own signalling, and, optionally, data traffic. The UE CONTEXT SETUP REQUEST message includes  CG-ConfigInfo.
6.	The target parent node IAB-DU responds to the IAB-donor-CU with a UE CONTEXT SETUP RESPONSE message. 
7.	The IAB-donor-CU sends a UE CONTEXT MODIFICATION REQUEST message to the source parent node IAB-DU, this message includes the Transmission Action Indicator IE, which instructs the source parent node IAB-DU to stop the data transmission to the migrating IAB-node. The source parent node IAB-DU also sends a Downlink Data Delivery Status frame to inform the IAB-donor-CU about the unsuccessfully transmitted downlink data to the migrating IAB-node.
8.	The source parent node IAB-DU responds to the IAB-donor-CU with a UE CONTEXT MODIFICATION RESPONSE message.
9. 	The IAB-donor-CU sends an SGNB MODIFICATION REQUIRED message to the MeNB. 
10/11.	 The MeNB initiated SgNB Modification procedure may be triggered by the SgNB initiated SgNB Modification procedure (e.g. to provide information such as data forwarding addresses, new SN security key, measurement gap, etc...).
[bookmark: _GoBack]12.	The MeNB and the migrating IAB-MT perform RRC Connection Reconfiguration procedure. The RRCConnectionReconfiguration message includes information as described for the intra-CU topology adaptation procedure in SA in section 8.2.x.1.
13.	The MeNB sends an SGNB MODIFICATION CONFIRM message to the IAB-donor-CU.
14.	The migrating IAB-MT performs Random Access procedure at the target parent node IAB-DU. 
15-19. The remaining steps of the procedure follow the steps 11-15 of the intra-CU topology adaptation procedure in SA scenario, as defined in clause 8.2.x.1. The main difference is that the RRC message for the migrating IAB node, if involved, will be transmitted using the MCG SRB.
[bookmark: _Toc13919133][bookmark: _Toc29391498][bookmark: _Toc36560529]8.2.x.3	Intra-CU topology adaptation procedure in NSA using SCG SRB (SRB3)
This procedure is used when the migrating IAB-MT moves from source parent node to target parent node within the same IAB-donor-CU, when SCG SRB (SRB3) is available for IAB-node during EN-DC operation. 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. The procedure is the same as intra-CU topology adaptation procedure in SA scenario as defined in clause 8.2.x.1 but the UE CONTEXT SETUP REQUEST message includes CG-ConfigInfo in step 3.
Next Change
8.2.y	Intra-CU topological redundancy procedure
The iIntra-CU topological redundancy procedure enables the establishment and release of redundant paths in the IAB-topology underneath the same IAB-donor-CU. The redundant paths may use different IAB-donor-DUs. They may also have common intermediate nodes. Since topological redundancy uses NR-DC for the IAB-MT, it is only supported for IAB-nodes operating in SA mode. 
Figure 8.2.y-1 shows an example for an IAB topology, where one IAB-node, referred to as the dual-connecting IAB-node, has two paths towards the IAB-donor via different IAB-donor-DUs.


Figure 8.2.y-1: Example for IAB topology with two redundant paths

 Figure 8.2.y-2: Procedure for establishment of redundant path in IAB topology
Figure 8.2.y-2 shows the procedure for the establishment of the second path. This procedure has the following steps:
1. The dual-connecting IAB-MT sends a Measurement Report message to the first parent node IAB-DU. This report is based on a Measurement Configuration the dual-connecting IAB-MT received from the IAB-donor-CU before.
2.	The first parent node IAB-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 the UE CONTEXT SETUP REQUEST message to the second parent node IAB-DU, to create the UE context for the dual-connecting IAB-MT and to set up one or more bearers. These bearers can be used by the dual-connecting IAB-MT for its own signalling, and, optionally, data traffic. 
4.	The second parent node IAB-DU responds to the IAB-donor-CU with a UE CONTEXT SETUP RESPONSE message.
5.	The IAB-donor-CU sends a DL RRC MESSAGE TRANSFER message to the first parent node IAB-DU, which includes a generated RRCReconfiguration message. The RRCReconfiguration message may contain one or more TNL address(es) for the dual-connecting IAB-DU, which are anchored at the second-path IAB-donor-DU. The IAB-donor-CU can proactively obtain these TNL addresses from the second-path IAB-donor-DU. In case IPsec tunnel mode is used to protect the F1 and non-F1 traffic, the allocated TNL address is the outer IP address. The TNL address allocation is not necessary if the first and second paths use the same IAB-donor-DU. 
6.	The first parent node IAB-DU forwards the received RRCReconfiguration message to the dual-connecting IAB-MT.
7.	The dual-connecting IAB-MT responds to the first parent node IAB-DU with an RRCReconfigurationComplete message.
8.	The first parent node IAB-DU sends an UL RRC MESSAGE TRANSFER message to the IAB-donor-CU, to convey the received RRCReconfigurationComplete message.
9.	A Random Access procedure is performed at the second parent node IAB-DU.
10.	The IAB-donor-CU configures BH RLC channels and BAP-layer route entries on the second path between dual-connecting IAB-node and second-path IAB-donor-DU. These configurations may be performed at an earlier stage, e.g. immediately after step 3. 
11.	The new TNL addresses allocated in step 5 (if any) are added to the dual-connecting IAB-DU’s F1-C association(s) with the IAB-donor-CU. The IAB-donor-CU may configure a new UL BH information on the second path for F1AP messages.
12. In case new TNL addresses have been allocated in step 5, the IAB-donor-CU may migrate the F1-U tunnels it has with the dual-connecting IAB-DU from the first path to the second path via the UE CONTEXT MODIFICATION REQUEST message. 
13.	The dual-connectivity IAB-DU replies with a UE CONTEXT MODIFICATION RESPONSE message. 
[bookmark: _Hlk25062182]Steps 12 and 13 can be performed for a subset of UE bearers, e.g., to balance the load between the first and the second path.
In case the second path is used for the dual-connecting IAB-node’s descendant node(s), Steps 10 and 11 are also performed for the descendant node(s), as follows:.
-  When the second path uses a different IAB-donor-DU, the IAB-donor-CU shall configure the descendent IAB-DU(s) with one or more new TNL addresses, which are anchored on the IAB-donor-DU of the second path. 
- 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 dual-connecting IAB-node in step 10. 
- The descendant nodes’ new TNL addresses are added to the dual-connecting IAB-DU’s F1-C association(s) with the IAB-donor-CU. The IAB-donor-CU may further configure UL BH information for the second path to carry F1AP messages.
- The IAB-donor-CU may migrate the F1-U tunnels it has with the dual-connecting IAB-DU from the first path to the second path as described for Step 12. 
- Based on implementation, these steps can be performed after or in parallel with the redundancy path addition of the dual connecting IAB-node. 

The IAB-donor-CU may initiate the release of the redundant path by releasing the BAP routing entries and updating/modifying the BH RLC channels on that path.

End of Change
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