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In TSG RAN3 Meeting #112e agreed [1]: 
	Agree on the following terminologies and definitions:
- Boundary IAB node: IAB-node, whose IAB-DU is terminated to a different IAB-donor-CU than a parent DU
- Partial Migration: the boundary IAB-MT is migrated to the 2nd IAB-donor-CU, while the boundary IAB-DU and descendant IAB node(s) (if any) are terminated to the 1st IAB-donor-CU.
- Full Migration: the boundary IAB node and the descendant IAB node(s) (if any) are migrated (both RRC and F1 connection) to the 2nd IAB-donor-CU from 1st IAB-donor-CU. 
The following two implementation alternatives, which involve two logical IAB-DUs at the boundary IAB node, are to be further discussed in the scope of Full Migration:
- Alt1: the two logical DUs use separate physical cell resources
- Alt2: the two logical DUs use the same physical cell resources



TSG RAN3 Meeting #112e further sent an LS to RAN2 related to these agreements and including the following questions [2]:
	RAN3 would like to ask RAN1, RAN2, and RAN4 to provide feedback, e.g, any technical issue for the above Alt1 and Alt2?  
For Alt2, RAN3 also has some concrete questions w.r.t., PCI/NCGI, i.e., 
· 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?
If new impact to the UE is identified, please also indicate in details.  



This paper discusses the background and RAN2 aspects of RAN3’s questions on Full Migration. 



Discussion
Background



Figure 1: UE handover between cells pertaining to different logical IAB-DUs connected to separate CUs during Full Migration
In RAN3’s discussion on Full Migration, it is assumed that the boundary IAB-node contains two logical IAB-DUs, which are concurrently connected via F1-C to separate CUs (see Figure 1). 
During the Full Migration, the UE connected to the boundary IAB-node will hand over from a cell of the logical IAB-DU1 controlled by CU1 to a cell of the logical IAB-DU2 controlled by CU2.
RAN3 considers the following two implementation alternatives:
- Alt1: the two logical DUs use separate physical cell resources
- Alt2: the two logical DUs use the same physical cell resources
For Alt1, RAN3 understands that the UEs can be smoothly handed over from a cell of one logical DU to a cell of the other logical DU via the legacy handover procedure. During the handover procedure, both cells from each logical DU should be active, since some UEs are already handed over to the target cell, while other UEs have not started the handover yet. 
For Alt2, the serving cell (e.g., cell1) of logical IAB-DU1 must broadcast NCGI related to CU1, while the serving cell (e.g., cell2) of IAB-DU2 must broadcast NCGI related to CU2. 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. 
In response to RAN3 questions, RAN2 should consider:
· Impact on UE when cell parameters and/or configurations are switched.
· Impact on network when multiple UEs need to be migrated at the same time. 
The discussion further needs to consider RRC-idle/inactive UEs camping on the cell as well as RRC-connected UEs.
Technical issues for Alt 1
Since the cells of the two logical IAB-DUs use different radio resources, they can be active at the same time. 
Impact on UE:
· The RRC-idle/inactive UE can camp on the cells of either IAB-DU.
· The RRC-connected UEs can be handed over from a cell of one logical IAB-DUs to a cell of the other using existing procedures. This handover procedure changes the security association, i.e., the keying material for the UE. No additional impact is expected on the UE over that of a legacy handover. 
Impact on network due to migration of multiple UEs:
· The migration of multiple UEs between the logical IAB-DUs can occur gradually. Such gradual migration is not expected to have an adverse impact on the network.
In summary, from RAN2 perspective, Alt 1 does not seem to pose any issue on the UE or the network.

Technical issues for Alt 2
For the case that the two logical IAB-DUs use the same radio resource, the following scenarios need to be considered:
· Cells use same PCI 
· Cells use different PCI, which is switched.
We assume that two cells of two logical IAB-DUs cannot simultaneously use the same NCGI and the same PCI within same radio resources. 
Impact on UE:
· Using same PCI:
· The NCGI change implies that SIB1 is updated with the new cell identifier. Such SIB update is supported by legacy UEs in RRC-IDLE/INACTIVE/CONNECTED state. UEs in RRC-CONNECTED remain connected during the SIB update.
· For RRC-CONNECTED UEs, UE handover with resync needs to occur to change the UE’s security association. Legacy UEs support this procedure. 

· Change of PCI: 
· The NCGI change implies the SIB1 update as for the scenario where both cells use the same PCI. The SIB change can therefore occur at a different time that the PCI change.
· Since the singling from only one cell is active at a time, the RRC-CONNECTED UE needs to be migrated from the source to the target cell using either blind HO, CHO, or RRC Reestablishment. These procedures also change the UE’s security association. 
· Blind handover: The RRC Reconfiguration must be reliably delivered to the UE within a very limited time interval before the PCI switch. If it does not arrive before the switch, the UE will observe RLF. If it arrives too early, the UE’s attempt to acquire the new synchronization signal may fail.
· CHO: This may lead to extended service interruption since the UE needs to acquire the new synchronization signal and perform L1/L3 measurements upon the PCI switch.
· RRC Reestablishment: This will create extended service interruption time.
· In summary, the PCI switch will create potentially large service interruption for the RRC-connected UE.

Impact on Network due to migration of multiple UEs:
· Using same PCI:
· Applying RRC Reconfiguration with resync for multiple UEs may create a signaling burst on RACH and L3. This burst can be avoided if the handover is staged gradually across UEs, which should be possible since PCI remains the same.

· Change of PCI: 
· The migration of RRC-connected UEs may have to following network impact:
· Blind handover: The network has to reliably deliver RRC Reconfiguration messages to all RRC-connected UEs within the short time interval before the switch. This may create a signaling burst. Simultaneous handover execution by many UEs may further create congestion on the RACH.
· CHO: The network can deliver the RRC Reconfiguration messages to the multiple UEs over an extended period of time. The handover execution, however, is still very synchronized and may create congestion on the RACH.
· RRC Reestablishment: Reestablishment may occur in a rather synchronized manner among the UEs, which may create congestion on RACH and RRC.
· In summary, the change of PCI may create congestion on RACH and L3 signaling.


Reply to RAN3’s Questions

Based on this analysis, RAN3’s questions can be answered as follows:

Observation 1: From RAN2’s perspective, Alt.1 does not pose any issues to the UE while Alt.2 may pose issues to the UE and the network in case PCI is changed.

	Q1: Whether the current specification enables a RRC CONNECTED UE remains connected, while observing the change of NCGI, and no change to the PCI?


Observation 2: RAN2 believes that the RRC CONNECTED UE will remain connected while observing the change of NCGI and no change to 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)?


Observation 3: RAN2 does not see any issue in using the same PCI when conducting handover from cell 1 to cell 2 for legacy UEs.

	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?


Observation 4: RAN2 believes that switching of PCI/NCGI while keeping the same cell resources may create significant service interruption for the UE as well as congestion on RACH and RRC.

Proposal: RAN2 to reply to RAN3’s LS including the above observations.

Conclusion
This paper discussed the background and RAN2 aspects of RAN3’s questions on Full Migration. The following observations and proposal have been made:
Observation 1: From RAN2’s perspective, Alt.1 does not pose any issues to the UE while Alt.2 may pose issues to the UE and the network in case PCI is changed.

Observation 2: RAN2 believes that the RRC CONNECTED UE will remain connected while observing the change of NCGI and no change to PCI.  
Observation 3: RAN2 does not see any issue in using the same PCI when conducting handover from cell 1 to cell 2 for legacy UEs.

Observation 4: RAN2 believes that switching of PCI/NCGI while keeping the same cell resources may create significant service interruption for the UE as well as congestion on RACH and RRC.

Proposal: RAN2 to reply to RAN3’s LS including the above observations.
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