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1	Discussion
During the inter-CU topology adaptation in SA, the source and the target parent node are served by the different IAB-donor-CUs and thus different IAB-donor-DUs. The following issues needs to be considered for inter-CU topology adaptation:
-	the PCI and/or NCGI of the cells served by the migrating IAB-node and its descendent IAB-nodes may change. PCI change could cause radio link failure in Uu interface and NCGI change could cause system information update. 
-	All descendent IAB nodes and UEs of the migrating IAB-node needs to be switched from source IAB-donor to target IAB-donor, which could cause signaling overhead in Xn and NG interfaces.
-	The descendent IAB nodes and UEs of the migration IAB-node may lost the connection and RRC Connection Reestablishments are performed, which could cause long service interruption and signaling overhead by simultaneous RACH and RRC retries.
2	Discussion
Like LTE, 5G NR also has synchronization signals and known as the Primary Synchronization Signal (PSS) and Secondary Synchronization Signal (SSS). The PCI value is derived from two components – PSS and SSS. PCI change means that the PSS and SSS change. The impact of PCI change on the connecting UE needs to check with RAN1. And PCI planning of the migrating IAB-node is also important to avoid PCI collision and PCI confusion. For stationary IAB-node, it is not necessary to change PCI. However, if frequent inter-CU topology adaptation case (e.g. mobile IAB) is considered, the PCI of the descendent and migrating IAB-nodes is likely to change, Otherwise, special PCI planning mechanisms should be supported. Similarly, it is also possible that the serving frequency changes.  
The impact on the connecting UEs and descendent of IAB-node due to PCI/serving frequency change needs to check with RAN1.
NCGI is used to identify NR cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell. And the gNB ID is contained within the NCI of its cells. The change of IAB-donor means that the gNB ID changes, and thus the NCGIs of the migrating IAB-node and its descendent IAB-nodes change. The change of NCGI will cause the system information update since the NCGI is broadcast in SIB1 to UE.
The potential impact due to NCGI change and how to support NCGI change needs to be addressed.
Inter-Donor CU topology adaptation will cause PDCP relocation (from source IAB-donor to target IAB-donor). According to existing conclusion, all UEs and descendent IAB-node of the migrating IAB nodes needs to perform handover procedure for updating the security key due to PDCP relocation.
Observation 1: Currently, all UEs and descendent IAB-node of the migrating IAB nodes needs to perform handover procedure due to PDCP relocation during inter-CU topology adaptation.
During conventional handover procedure, the UE needs to attach to the target cell e.g. with performing RACH procedure to target cell and detaches the connection with source cell. All UEs and descendent IAB-nodes perform handover procedure at same time may cause signalling overhead and larger latency. However, during the inter-CU topology adaptation, the parent nodes of the UEs and descendent IAB-nodes is unchanged. The connection between parent node and descendent IAB-node/UE can be maintained e.g. the UEs and descendent IAB-nodes have not to perform synchronization and RACH procedure. 
During the inter-CU topology adaptation, to reduce the signalling overhead and service interruption, some enhancements can be considered, which includes
· The UEs and descendent IAB-nodes maintains the connection with parent node (if possible);
· To support PDCP relocation without executing the whole handover procedure for the UEs and descendent IAB-nodes.
During handover (taking Xn handover as an example), the following messages are exchanged between Nodes:
· XnAP: HANDOVER REQUEST;
· XnAP: HANDOVER REQUEST ACKNOWLEDGE;
· XnAP: SN STATUS TRANSFER;
· XnAP: UE CONTEXT RELEASE.
· NGAP: PATH SWITCH REQUEST;
· NGAP: PATH SWITCH REQUEST ACKOWNLEDGE;
During inter-CU topology adaptation, all UEs and descendent IAB-nodes of the migrating IAB-nodes’ related context and SN Status for data forwarding needs to be forwarded from source IAB-donor to target IAB-donor. And also, path switch for all UEs and descendent IAB-nodes of the migrating IAB-nodes are needed. If as convention handover individual procedure is used, there could be signalling storm due to all related and descendent IAB-nodes performs the procedures simultaneously. It makes sense to have grouping UE context forwarding, grouping SN STATUS transfer and grouping path switch.
It is beneficial to support grouping UE context forwarding, grouping SN STATUS transfer and grouping path switch of all related UE and descendent IAB-nodes to avoid signaling storm.
According to the proposals, the procedure of inter-CU topology adaptation is given in the Figure 1.


Figure 1. the procedure of inter-CU topology adaptation
Agree the procedure of inter-CU topology adaptation in Figure 1 and text proposal to TS 38.401 in the Annex.
3	Conclusion
In this contribution, the issues on inter-CU topology adaptation are discussed. The following proposals are proposed:
1. The impact on the connecting UEs and descendent of IAB-node due to PCI/serving frequency change needs to check with RAN1.
The potential impact due to NCGI change and how to support NCGI change needs to be addressed.
During the inter-CU topology adaptation, to reduce the signalling overhead and service interruption, some enhancements can be considered, which includes
· The UEs and descendent IAB-nodes maintains the connection with parent node (if possible);
· To support PDCP relocation without executing the whole handover procedure for the UEs and descendent IAB-nodes.
It is beneficial to support grouping UE context forwarding, grouping SN STATUS transfer and grouping path switch of all related UE and descendent IAB-nodes to avoid signaling storm.
Agree the procedure of inter-CU topology adaptation in Figure 1 and text proposal to TS 38.401 in the Annex.
Annex (text proposal to TS 38.401)
[bookmark: _Toc45104769][bookmark: _Toc45883252]8.2.3.x	Inter-CU topology adaptation procedure
During the inter-CU topology adaptation, both the source and the target parent node are served by the different IAB-donor-CUs and IAB-donor-DUs. Figure 8.2.3.x-1 shows an example of the topology adaptation procedure.


[bookmark: OLE_LINK3][bookmark: _Hlk16780442]Figure 8.2.3.x-1: IAB inter-CU topology adaptation procedure
The inter-CU topology adaptation combines the Intra-CU topology adaptation procedure in SA in the section 8.2.3.1 and the Xn handover procedure. Besides, the inter-CU topology adaptation involves following steps:
A: Grouping UE context and SN status transfer between source IAB-donor and target IAB-donor for the descendent IAB-Nodes and UEs (Details FFS);
B:	Serving frequency, PCI and NCGI update for the migrating and descendent IAB-nodes (Details FFS, pending to other groups);
C:	PDCP relocation without the whole handover procedure for the descendent IAB-nodes and UEs (Details FFS);
D:	Grouping Path Switch for the descendent IAB-nodes and UEs (Details FFS);

image1.emf
Migrating IAB-Node

Source Parent IAB-

Node

Intermediate 

IAB-node on the 

source path

Target IAB-

donor-CU

Downlink user data to UE

Uplink user data from UE

Source IAB-donor-

DU

Target Parent IAB-

Node

Intermediate 

IAB-node on the

target path

Target IAB-donor-

DU

UE

Downlink user data to UE

Uplink user data from UE

14: Configuration of BH RLC channel, BAP route and mapping rules along target path between migrating IAB-node and target IAB-

donor

11. RRCReconfigurationComplete

A

: Grouping UE Context and SN Status transfer to all descendent 

IAB-nodes and UEs (details FFS)

Source IAB-

donor-CU 

1. Measurement Report

2. Uplink RRC Transfer

(Measurement Report)

3. Xn Handover Request

4. UE Context Setup Request

5. UE Context Setup Response

6. Xn Handover Request Ack

7. Downlink RRC Transfer

(RRCReconfiguration for MT) 

8. RRCReconfiguration

10. Cell selection, Synch, Random Access Procedure

C. PDCP Relocation to target new IAB-donor-CU (details FFS)

12. Uplink RRC Transfer

(RRC ReconfigurationComplete)

NGC

13.Path Switch for the 

Migrating IAB-node

9. SN Status Transfer

15: Redirection of migrating IAB-node-DU

䇻

s F1 association to new TNL address(es)

B. Serving Frequency/PCI/NCGI update (FFS, pending to other groups)

D. Grouping Path Switch for the 

descendent IAB-nodes and UEs 

(details FFS)

16. UE Context Release

17. UE Context Release

15: Release of BAP route along source-path between 

migrating IAB-node and source IAB-donor


Migrating IAB-Node
Source Parent IAB-Node
Intermediate IAB-node on the source path
Target IAB-donor-CU
Downlink user data to UE
Uplink user data from UE
Source IAB-donor-DU
Target Parent IAB-Node
Intermediate IAB-node on the
target path
Target IAB-donor-DU
UE
Downlink user data to UE
Uplink user data from UE
14: Configuration of BH RLC channel, BAP route and mapping rules along target path between migrating IAB-node and target IAB-donor
11. RRCReconfigurationComplete
A: Grouping UE Context and SN Status transfer to all descendent IAB-nodes and UEs (details FFS)
Source IAB-donor-CU
1. Measurement Report
2. Uplink RRC Transfer
(Measurement Report)
3. Xn Handover Request
4. UE Context Setup Request
5. UE Context Setup Response
6. Xn Handover Request Ack
7. Downlink RRC Transfer
(RRCReconfiguration for MT)
8. RRCReconfiguration
10. Cell selection, Synch, Random Access Procedure
C. PDCP Relocation to target new IAB-donor-CU (details FFS)
12. Uplink RRC Transfer
(RRC ReconfigurationComplete)
NGC
13.Path Switch for the Migrating IAB-node
9. SN Status Transfer
15: Redirection of migrating IAB-node-DU’s F1 association to new TNL address(es)
B. Serving Frequency/PCI/NCGI update (FFS, pending to other groups)
D. Grouping Path Switch for the descendent IAB-nodes and UEs (details FFS)
16. UE Context Release
17. UE Context Release
15: Release of BAP route along source-path between migrating IAB-node and source IAB-donor



Migrating IAB-Node
Source Parent IAB-Node
Intermediate IAB-node on the source path
Target IAB-donor-CU
Downlink user data to UE
Uplink user data from UE
Source IAB-donor-DU
Target Parent IAB-Node
Intermediate IAB-node on the
target path
Target IAB-donor-DU
UE
Downlink user data to UE
Uplink user data from UE
14: Configuration of BH RLC channel, BAP route and mapping rules along target path between migrating IAB-node and target IAB-donor
11. RRCReconfigurationComplete
A: Grouping UE Context and SN Status transfer to all descendent IAB-nodes and UEs (details FFS)
Source IAB-donor-CU
1. Measurement Report
2. Uplink RRC Transfer
(Measurement Report)
3. Xn Handover Request
4. UE Context Setup Request
5. UE Context Setup Response
6. Xn Handover Request Ack
7. Downlink RRC Transfer
(RRCReconfiguration for MT)
8. RRCReconfiguration
10. Cell selection, Synch, Random Access Procedure
C. PDCP Relocation to target new IAB-donor-CU (details FFS)
12. Uplink RRC Transfer
(RRC ReconfigurationComplete)
NGC
13.Path Switch for the Migrating IAB-node
9. SN Status Transfer
15: Redirection of migrating IAB-node-DU’s F1 association to new TNL address(es)
B. Serving Frequency/PCI/NCGI update (FFS, pending to other groups)
D. Grouping Path Switch for the descendent IAB-nodes and UEs (details FFS)
16. UE Context Release
17. UE Context Release
15: Release of BAP route along source-path between migrating IAB-node and source IAB-donor



