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1	Introduction
[bookmark: _Toc474247438]The NTN WI ([1]) contains the following objective:
· Verify the applicability of existing Rel-16 ANR techniques to solve PCI confusion in order to support co-channel operation between HAPS & terrestrial networks and develop enhancements if needed [RAN2/3]

In this paper we analyze the possible issues and propose a way forward.
2	HAPS and PCI issues
High Altitude Platform Station (HAPS) is a new approach of telecommunication infrastructure solution for rural and remote areas based on stratospheric airborne platforms. The HAPS are proposed to operate at altitudes between (3 to 22 km) to cover a service area up to 1,000 km diameter and 800,000 square kilometres depending on the minimum elevation angle accepted from the user's location. HAPS can be based on balloons or on solar powered high-altitude planes.
The balloons are floating with the wind and their direction can be regulated through increasing or decreasing their height as the wind directions changes with the height in predictable ways.
As the balloons are typically at large height they will detect  many terrestrial cells and at the same time they can be detected by many terrestrial cells. This may lead to PCI conflicts if the same PCI pool is being used by the cells on the balloons and on the ground. PCI conflicts are for instance PCI collision, where neighbours are using the same PCIs and cannot be distinguished or PCI confusion, when a neighbour cannot unique be identified as the serving cell sees more than one neighbouring cell with the same PCI value.
Observation 1: Flying HAPS sharing the same PLMN and PCI pool may lead to PCI conflicts.

These potential PCI conflicts can easily be avoided by using separate PCI values for HAPS and terrestrial cells and does not require change in the 3GPP specifications.
Observation 2: PCI conflicts between the terrestrial cells and airborne cells can easily be avoided by splitting the PCI pool into two parts

The PCI values are used to identify the neighbouring cells, such for instance handover destinations are knows for UEs by the serving cells. This is needed across the HAPS and terrestrial part of the network, like for instance when a UE is moving out of the area covered by terrestrial cells it may want to make a handover to a HAPS cells. However, as the HAPS cells move and the PCI pool for HAPS cells may be rather small in order to keep enough PCI values available for the terrestrial part of the network the following issues may appear:

· The terrestrial serving cell may have multiple HAPS neighbors with the same PCI as proper PCI planning and reuse is difficult with flying nodes, so the handover destination cannot be identified properly.
· Similarly, a HAPS cell may see multiple terrestrial cells with the same PCI and can therefore not always identify the proper neighbor for a certain UE.

In a summary, even with the PCI split for HAPS and terrestrial network, the PCI confusion issue may still exist, due to the limited PCI space and the dynamic of HAPS cells. 

Observation 3: PCI confusion issue may still exist, in case of separate PCI space for HAPS and terrestrial network.

Proposal 1: RAN3 to discuss and select mitigation methods for the PCI related issues described above.

3	Conclusions
In this contribution, we briefly analyzed the potential PCI issues between HAPS and terrestrial network. Our proposals are:
Observation 1: Flying HAPS sharing the same PLMN and PCI pool may lead to PCI conflicts.
Observation 2: PCI conflicts between the terrestrial cells and airborne cells can easily be avoided by splitting the PCI pool into two parts
Observation 3: PCI confusion issue may still exist, in case of separate PCI space for HAPS and terrestrial network.

Proposal 1: RAN3 to discuss and select mitigation methods for the PCI related issues described above.
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