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Introduction

During RAN#82 meeting, IAB WI was approved. One of the objectives is specification of IAB-node migration underneath the same IAB-donor (with or without a change of IAB-donor DU) and between different IAB-donors. Migration of IAB-node could be network-controlled or could be due to BH RLF. In this contribution, we discuss network-controlled  inter-CU migration related issues.
Discussion

Inter-CU migration options

Inter-CU IAB-node migration procedure takes the steps of Inter-gNB handover described in TS 38.401 as the baseline. Besides, additional signaling is needed for route changes of on-path IAB-nodes and on-path IAB-donor DUs.  

Compared to intra-CU IAB-node migration, inter-CU IAB-node migration may cause longer service latency, so it is hard to say whether the migrating IAB-node should continue to serve the child IAB-nodes. To be specific, there are several possible options:

The migrating IAB-node stops serving the child IAB-nodes when initiates inter-CU IAB-node migration, the child IAB-nodes may detect RLF and try to access to another parent IAB-node via RRC reestablishement if it has no redundant link. 
Before IAB-node performs inter-CU migration, donor CU can initiate migration for all the downstream IAB-nodes based on the their measurements report. 

 IAB-node continues serving child IAB-nodes during and after inter-CU IAB-node migration. For this option, not only the context of migrating IAB-node MT, but also the context of all the downstream child IAB-nodes and access UE need to be transferred from source IAB donor CU to target IAB donor CU. For the downstream IAB-node, although its parent IAB-node does not change, the donor CU has been changed. So  the child IAB DU needs to send F1 setup request to the new donor CU to setup new F1-C. Therefore, child IAB DU shall be informed if donor CU has been changed.
Compared to option2, option1 may introduce RLF detection latency and random access latency which may cause longer latency. With regard to option 3, it costs less interruption latency and less signaling overhead because random access and handover procedure may be not needed for downstream IAB-nodes. But it may have large impacts on the specification. For instance, to support option3,  not only the context of migrating IAB-node MT, but also the context of all the downstream child IAB-nodes and access UEs need to be transferred from source IAB donor CU to target IAB donor CU. Furthermore, for the downstream IAB-node, although its parent IAB-node does not change, the donor CU has been changed. So the downstream IAB-node DU needs to send F1 setup request to the target donor CU to setup new F1-C. Therefore, downstream IAB DU shall be informed  if donor CU has been changed. Table 1 as blown gives a comparison among above three options. 
Table1 Comparison among three options
	Option
	
	impacts on spec
	signaling overhead 
	interruption latency

	1
	Stop serving the child IAB-nodes
	No 
	Medium 
	High 

	2
	Initiate migration for all the downstream IAB-nodes before IAB-node  inter-CU migration
	Little 
	High 
	Medium 

	3
	Continue serving child IAB-nodes
	Large 
	Low 
	Low 


Proposal 1: RAN3 is suggested to consider the three inter-CU migration options and decide which one should be adopted. 

Option1: The migrating IAB-node stops serving the child IAB-nodes when initiates inter-CU IAB-node migration.

Option2: Before IAB-node performs inter-CU migration, donor CU can initiate migration for all its downstream IAB-nodes based on the their measurements reports. 

Option3: IAB-node continues serving child IAB-nodes during and after inter-CU IAB-node migration. 
Inter-CU migration related issues

For inter-CU migration, since the donor CU has been changed, the migrating IAB-node DU needs to send F1 setup request to the target donor CU to setup new F1-C. Therefore, the migrating IAB-node DU shall be informed of the IP address of the target donor CU since the gNB-DU needs to has TNL connectivity toward the gNB-CU before it sends an F1 SETUP REQUEST message to the gNB-CU. 
Observation 1:if a IAB-node performs inter-CU migrating, the IAB-node DU shall be informed of the IP address of the target donor CU since the gNB-DU needs to has TNL connectivity toward the gNB-CU before it sends an F1 SETUP REQUEST message to the gNB-CU. 

So how does the migrating IAB-node DU get the IP address of  the target donor CU? In our opinion, there are several solutions as below:
Solution1：IAB node pre-configures the mapping table between the CU ID and CU IP address.

As we known, a CU could be identified by gNB ID, and the gNB ID is part of the NR CGI (Equal to the leftmost bits of the NR Cell Identity IE) which means the migrating IAB-node only has to acquire the target Cell Identity to identify the CU ID.  Then it can acquire the CU Transport Layer Address (IP) based on the mapping table. To be specific, for the migrating IAB-node, the MT part can acquire the target Cell Identity based on normal UE handover procedure and inform to the DU part. 

This solution has little impacts on RAN specification, but it needs to pre-configure the mapping table between the CU ID and CU IP address which may be decided by OAM.

Solution2: IAB node acquires the CU Transport Layer Address (IP) from donor CU directly

Solution2-a: source donor CU sends the IP address of  the target donor CU via F1-C to the migrating IAB-node DU
Solution2-b: source donor CU sends the IP address of  the target donor CU via RRC message to the  migrating IAB-node MT, then the IAB-node MT part informs the IP address  to the DU part.

Solution2-c:target donor CU sends the IP address of  its own via RRC message to the migrating IAB-node MT, then the IAB-node MT part informs the IP address  to the DU part.

For solution2-a and 2-b, the source CU needs to acquire the IP address of the target donor CU and sends to the migrating IAB-node. For solution2-c, after the migrating IAB-node MT finish handover procedure, the donor CU can send RRCReconfiguration message including CU IP address to the migrating IAB-node MT. When receiving this message, the IAB-node MT part informs the IP address to the DU part. Then the DU part initiates the  F1 setup with the target donor-CU. 

Based on above analysis, compared with solution1, solution 2 has a little impacts on the RAN specification but does not have to pre-configures the mapping table between the CUID and CU IP address.

Proposal 2： it is suggest to consider solution 1 and solution2 as below to get the IP address of  the target donor CU.

Solution1：IAB node pre-configures the mapping table between the CU ID and CU IP address.

Solution2:  IAB node acquires the target donor CU IP Address from source or target donor CU directly.
Furthermore, as we know, the gNB-DU ID is configured at the gNB-DU and used to uniquely identify the gNB-DU at least within a gNB-CU. The gNB-DU provides its gNB-DU ID to the gNB-CU during the F1 Setup procedure. If the  IAB-node DU sends F1 SETUP REQUEST to the target donor CU including the IAB-node DU ID used before, the IAB-node DU ID may be conflict with other DUs within the target donor gNB-CU. So RAN3 shall consider and further study DU ID conflict issue.
Observation 2:  If the IAB-node DU setup F1AP with target donor CU, the IAB-node DU ID used before may be conflict with other  DUs within the target donor  gNB-CU.

Proposal 3:  It is suggest to consider and study IAB DU ID conflict  issue in case of inter-CU migration.
Conclusion

In this contribution, we discussed inter-CU migration related issues. And we have the following observations and proposals:

Observation 1:if a IAB-node performs inter-CU migrating, the IAB-node DU shall be informed of the IP address of the target donor CU since the gNB-DU needs to has TNL connectivity toward the gNB-CU before it sends an F1 SETUP REQUEST message to the gNB-CU. 

Observation 2:  If the IAB-node DU setup F1AP with target donor CU, the IAB-node DU ID used before may be conflict with other  DUs within the target donor  gNB-CU.

Proposal 1: RAN3 is suggested to consider the three inter-CU migration options and decide which one should be adopted. 

Option1: The migrating IAB-node stops serving the child IAB-nodes when initiates inter-CU IAB-node migration.

Option2: Before IAB-node performs inter-CU migration, donor CU can initiate migration for all its downstream IAB-nodes based on the their measurements reports. 

Option3: IAB-node continues serving child IAB-nodes during and after inter-CU IAB-node migration. 

Proposal 2: It is suggest to consider solution 1 and solution2 as below to get the IP address of  the target donor CU.

Solution1：IAB node pre-configures the mapping table between the CU ID and CU IP address.

Solution2:  IAB node acquires the target donor CU IP Address from source or target donor CU directly.
Proposal 3:  It is suggest to consider and study IAB DU ID conflict  issue in case of inter-CU migration.
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