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Introduction
RAN3 has discussed the migration of boundary IAB node and sent LS [1] to RAN2 about the alternatives of two logical IAB-DUs in boundary IAB node. This contribution will discuss this issue and prepare a draft LS based on the discussion.
Discussion
The issues in RAN3 LS
RAN3 has discussed full migration of boundary IAB node and considered two logical IAB-DUs in boundary IAB node as below.


Figure 1: UE handover between cells pertaining to different logical IAB-DUs connected to separate CUs
Two alternatives and their considerations are mentioned in RAN3 LS.
- Alt1: the two logical IAB-DUs use separate physical cell resources
Alt1 has two features:
1) During the handover procedure of UE, both cells from each logical IAB-DU should be active. So there is no service interruption for the UE due to the migration of boundary IAB node. 
2) Use of separate resources is less efficient.
Alt1 has no RAN2 impact and RAN3 has no questions on Alt1 to RAN2.
- Alt2: the two logical IAB-DUs use the same physical cell resources
RAN3 asks three questions for Alt2.
· Q1: Whether the current specification enables a RRC CONNECTED UE remains connected, while observing the change of NCGI, and no change to the PCI?
· Q2: is it possible to use same PCI for cell1 and cell2, and support the HO from cell1 to cell2 without new impact to the UE (e.g. a legacy UE)?
· Q3: when cell1 and cell2 use different PCI/NCGI, is it possible to use one set of shared resource, without new impact to the UE?
For Alt2, RAN3 LS states “Since the air interface resources are shared between the 2 DUs/cells, only the signals from one cell (either cell1 using NCGI related to CU1, or cell2 using NCGI related to CU2) are active over the air interface at a time.” We find it is not true always. This restriction should be applied to Q1 and Q2 but not necessary in Q3. Detailed analyses are shown below.
Analysis of Alt.2
In the structure of two logical IAB-DUs in IAB node, different logical IAB-DUs hold different cells which are cell1 in IAB-DU1 and cell 2 in IAB-DU2.
Q1 and Q2 consider same PCI for cell1 and cell2. In RAN2, PCI is a key parameter and used in many critical procedures, including synchronization procedure, demodulation, and handover. PCI collision/confusion is not allowed absolutely. If same PCI for the two cells/DUs is adopted, RAN3 statement that “only the signals from one cell (either cell1 using NCGI related to CU1, or cell2 using NCGI related to CU2) are active over the air interface at a time” has to be applied.
Observation 1: Q1 and Q2 consider same PCI for cell1/DU1 and cell2/DU2, so only one cell/DU can be active at a time.
· Q1: Whether the current specification enables a RRC CONNECTED UE remains connected, while observing the change of NCGI, and no change to the PCI?
For Q1, connected UEs cannot identify NCGI change autonomously. That is, UE cannot perform “observing the change of NCGI, and no change to the PCI” by itself. Even within one cell, connected UEs get updated system information via dedicated RRC signaling, or read updated system information based on paging for SI change and SI modification period.
Moreover, since NCGI is changed, the cell must be changed. UE should perform RLF procedure or handover procedure (if triggered by source cell) while migrating from cell1/DU1 to cell2/DU2. Hence the only way for connected UE to know the change of NCGI and remain connected is to perform handover.
[bookmark: _Ref78810213]Proposal 1: the answer to Q1: UE cannot observe the change of NCGI by itself while remaining connected. UE should perform RLF or handover procedure if NCGI is changed.
· Q2: is it possible to use same PCI for cell1 and cell2, and support the HO from cell1 to cell2 without new impact to the UE (e.g. a legacy UE)?
According to observation 1, during full migration of boundary IAB-node, if same PCI is used for cell1/DU1 and cell2/DU2, only one cell/DU can be active at a time. Then the steps of UE handover could be:
· Step 1: The boundary IAB node sends handover command (reconfigurationWithSync) to all descendant IAB nodes and UEs in cell1/DU1. The target cell in reconfigurationWithSync is cell2/DU2.
· Step 2: The boundary IAB node switches off DU1 and switches on DU2. During this stage, the descendant IAB nodes and UEs cannot detect cell1 and cell2, and then try to acquire cell2 again and again. 
· Step 3: After cell2/DU2 is switched on, the descendant IAB nodes and UEs perform handover procedure if T304 does not expire.
To perform the procedure fluently, long T304 should be set and the time duration for boundary IAB node to switch from cell1/DU1 to cell2/DU2 should be much less than T304. Note the value range of T304 is “ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000}”. 
Even though the handover procedure can be performed, service interruption cannot be avoided because only one cell/DU can be active at a time.
[bookmark: _Ref78810218]Proposal 2: the answer to Q2 is yes only when 1) only one cell/DU is active at a time; 2) the time duration for boundary IAB node to switch from cell1/DU1 to cell2/DU2 is much less than T304.
· Q3: when cell1 and cell2 use different PCI/NCGI, is it possible to use one set of shared resource, without new impact to the UE?
When cell1/DU1 and cell2/DU2 use different PCI/NCGI, the cells can be configured as case 1 or case 2 in Figure 2.
In case 1, the initial BWPs of cell1 and cell2 are overlapped. In this case, two sets of system information should be broadcasted in same frequency. It may incur downlink resource shortage in time domain.
In case 2, non-overlapped initial BWPs are configured to cell1/DU1 and cell2/DU2. In any cell/DU, BWP overlapping with the initial BWP of another cell/DU can be configured as dedicated BWP other than BWP#0.
In both case 1 and case 2, one set of shared resource can be used without new impact to UE. Meanwhile, when cell1 and cell2 use different PCI/NCGI, they can be active simultaneously as Alt1. Although case 2 is a better configuration, it depends on CUs’ decision how to configure the two logical DUs of boundary IAB node.


     
[bookmark: _Ref78808095]Figure 2 Configuration of cell1/DU1 and cell2/DU2 with different PCI/NCGI
[bookmark: _Ref78812154][bookmark: _Ref78810226]Proposal 3: the answer to Q3 is yes.
[bookmark: _Ref78812158][bookmark: _GoBack]Proposal 4: inform RAN3 that when cell1 and cell2 use different PCI/NCGI, the two cells can be active simultaneously.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we reached below observation and proposals:
Observation 1: Q1 and Q2 consider same PCI for cell1/DU1 and cell2/DU2, so only one cell/DU can be active at a time.
Proposal 1: the answer to Q1: UE cannot observe the change of NCGI by itself while remaining connected. UE should perform RLF or handover procedure if NCGI is changed.
Proposal 2: the answer to Q2 is yes only when 1) only one cell/DU is active at a time; 2) the time duration for boundary IAB node to switch from cell1/DU1 to cell2/DU2 is much less than T304. 
Proposal 3: the answer to Q3 is yes.
Proposal 4: inform RAN3 that when cell1 and cell2 use different PCI/NCGI, the two cells can be active simultaneously.
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1. Overall Description:
RAN2 would like to thank RAN3 for the LS on inter-donor migration in R3-212981.
For the considerations on two logical IAB-DUs for full migration of boundary IAB node, RAN2 discussed Alt2 (the two logical IAB-DUs use the same physical cell resources) and reached below answers to RAN3’s questions.
· Q1: Whether the current specification enables a RRC CONNECTED UE remains connected, while observing the change of NCGI, and no change to the PCI?

Answer: UE cannot observe the change of NCGI by itself while remaining connected. UE should perform RLF or handover procedure if NCGI is changed.

· Q2: is it possible to use same PCI for cell1 and cell2, and support the HO from cell1 to cell2 without new impact to the UE (e.g. a legacy UE)?

Answer: legacy handover procedure can be applied while same PCI for cell1 and cell2 is used, with the conditions that: 1) only one cell/DU is active at a time; 2) the time duration for boundary IAB node to switch from cell1/DU1 to cell2/DU2 is much less than T304.

· Q3: when cell1 and cell2 use different PCI/NCGI, is it possible to use one set of shared resource, without new impact to the UE?

Answer: one set of shared resource can be used when cell1 and cell2 use different PCI/NCGI without new impact to the UE.
Moreover, when cell1 and cell2 use different PCI/NCGI, the two cells can be active simultaneously.

2. Actions:
To RAN3 group
ACTION: 	RAN2 respectfully asks RAN3 to take the replies into account.

3. Date of Next TSG-RAN WG2 Meeting:
3GPP RAN2#116-e	from 2021-11-01	to 2021-11-12		Electronic Meeting
3GPP RAN2#117	from 2022-02-21	to 2022-02-25
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