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1 Introduction
In RAN2 #119-e, it was agreed [1]:
P1: RAN2 to discuss scenarios, if and where enhancements to cell (re-)selection to/from the mobile IAB-node apply, e.g. based on mobile IAB-node broadcast parameter (this point doesn’t preclude other potential usage of Bcast info).
P2: Can discuss whether The mobile IAB-MT need to send a mobile-IAB indication (capability or mobility) to the IAB-donor-CU,

P3: For “dual-DU-way” of doing full migration, RAN2 may discuss whether the legacy UE should see the two logical cells/DUs as separate or same physical cell(s), and what procedure(s) the legacy UE needs to perform in either case. 

P4: RAN2 may discuss whether there are issues with PCI partitioning that needs to/can be addressed (to be used in applicable scenario), if any found within R2 scope. May discuss need for and feasibility from R2 point of view of a dynamic PCI change mechanism. May also discuss whether enhancements to/vs current UE/MT reporting are useful/necessary to improve PCI collision detection. 

P5: RAN2 may discuss whether there is a problem of RACH configuration collision between mobile IAB and stationary network from RAN2 perspective and/or whether RAN2 should ask RAN1 to consider RAN1-related aspects. 
This contribution discusses some aspects related to PCI partitioning and dynamic PCI change mechanisms.

2 Discussion
2.1 Network identities and neighbour relations in NR

A UE identifies each cell via the Physical-layer Cell Identity (PCI), which is derived from the PCI group number included in the SSS and the physical layer identity included in the PSS. There are 1008 unique PCIs defined in 5G NR, double that of LTE (504).  The NR PCIs are divided into 336 unique PCI groups and each group consists three different identities.

Limiting the number of PCIs makes the initial PCI detection by the UEs during cell search easier. However, the limited number of PCIs inevitably leads to the reuse of the same PCI values in different cells controlled by different gNBs. Therefore, a PCI might not uniquely identify a neighbor cell, and each cell additionally broadcasts, as a part of the SI, a globally unique cell global identifier (CGI). The CGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell. The gNB Identifier (gNB ID) is contained with the NCI and is used to identify the gNBs within a PLMN. 

When a new base station is brought into the field, a PCI needs to be selected for each of its supported cells. The PCI assignment shall fulfill the following two conditions:

· Collision-free: The PCI is unique in the area that the cell covers for a given carrier frequency (i.e., two neighboring cells do not use the same PCI)
· Confusion-free: a cell shall not have more than one neighboring cell with identical PCI that are using the same carrier frequency 

A PCI collision can be solved only by restarting at least one of the cells and reassigning it a different PCI, causing service interruption for all the UEs that were connected to it. 

PCI confusion, on the other hand, makes handover measurements, which are based on the PCI, to become ambiguous leading to confusing measurement reports. This can lead to handover failures (HOF) or even Radio Link Failure (RLF) (e.g., if the network tries to handover the UE to the wrong base station).
Each gNB in the network needs information about its neighbor gNBs and the cells hosted by the neighbors, primarily for handover and dual connectivity purposes. UEs use PCIs to identify cells and also use the PCIs to report measurement results. If the gNB gets a measurement report from a UE that includes a PCI that it doesn’t recognize, it requests the UE to read the CGI from SIB1 of the concerned cell. From the CGI report (i.e., gNB id included in the CGI), the gNB will be able to identify the gNB hosting the cell. If there is a possibility to set up an X2/Xn connection with that neighbor, the gNB could initiate the establishment of such a connection (if not done already). 
Observation 1:
Collision-free (i.e., no two neighboring cells having the same PCI for a given frequency) and Confusion-free (i.e., a cell not having two neighbors that have the same PCI for a given frequency) allocation of PCIs is essential for enabling proper mobility support for UEs and preventing unnecessary RLFs, HOFs, and re-establishments. 

2.2 Inter-donor migration of a mobile IAB node
When a mobile IAB is handed over from one donor to another, it cannot be assumed that the cell identities will remain the same because that will limit the flexibility of the PCI allocation in the network. 

For example, network implementation has to ensure not to reuse a PCI associated with a mobile IAB-DU in any cell that the mobile IAB node can come close to as it moves along, in order to prevent PCI collision and confusion. . Even if that restriction was made, it may lead to some other problems. 

Take the scenario where a mobile IAB node has a cell with PCI x, and is being hosted by CU1 at time t1. A neighboring CU (e.g., CU2) thus may have in its NRT an entry stating that PCI x belongs to CU1, and hence, when a UE under any of the cells served by CU reports a favorable measurement results concerning a cell with PCI x, CU2 may decide to handover the UE to that cell and thus send a HO request message to CU1. However, by that time, the IAB node may have migrated to another donor (e.g., CU3), and it still has kept the same PCI x. Thus, it is possible that CU2 will send the HO request message to the old CU (i.e., CU1), which may result in the handover being rejected by CU1, as it no longer hosts a cell with a PCI x. 

This problem could also be solved via implementation. For example, the source CU, upon noticing it has received a Handover Preparation Failure, with a cause value of “cell not available”, may decide to ask the UE to perform CGI reporting for the concerned PCI, and then be able to update the NRT by associating the neighbor cell with the new gNB ID indicated in the CGI report, and then send the HO Request to this gNB/CU instead. However, this is a lengthy procedure and there is a risk of the UE may experience an RLF during that time.

Observation 2:
Network implementation may try to ensure the PCIs of the cells of an IAB-DU are maintained during inter-donor migration via PCI partitioning between mobile IAB cells and other cells, thereby avoiding PCI confusion/collision. However, this will lead to less flexible deployments and likely to cause problems during subsequent handovers of UEs or IAB nodes to the cells of the migrated IAB node.

Thus, we propose:
Proposal 1:
 The scenario where the PCI of a cell of a mobile IAB node is changed as the IAB node performs inter-donor handover should not be ruled out.
3 Conclusions
In this contribution, the following observations and proposals were made:
Observation 1:
Collision-free (i.e., no two neighboring cells having the same PCI for a given frequency) and Confusion-free (i.e., a cell not having two neighbors that have the same PCI for a given frequency) allocation of PCIs is essential for enabling proper mobility support for UEs and preventing unnecessary RLFs, HOFs, and re-establishments. 

Observation 2:
Network implementation may try to ensure the PCIs of the cells of an IAB-DU are maintained during inter-donor migration via PCI partitioning between mobile IAB cells and other cells, thereby avoiding PCI confusion/collision. However, this will lead to less flexible deployments and likely to cause problems during subsequent handovers of UEs or IAB nodes to the cells of the migrated IAB node

Proposal 1:
The scenario where the PCI of a cell of a mobile IAB node is changed as the IAB node performs inter-donor handover should not be ruled out.
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