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1	Introduction
The work on the Study Item for NR in unlicensed band has started. Mobility in unlicensed, including Idle mode and Connected mode behaviour, is being discussed and the question of PCI allocation, PCI confusion and collision has been raised.
This contribution will review the existing tools for the above problems and proposes a way forward for NR-U.
2	PCI allocation and detection
2.1	Introduction
[bookmark: _GoBack]It is expected that NR-U will use similar Synchronization Signals / PBCH block, (SSB) as Rel-15 NR, for cell discovery, synchronization and for the broadcast of MIB. Each SSB is associated with a PCI, (0…1007) in NR and it is expected that NR-U will use the same number of PCI. If the PCI are chosen randomly, it decreases the risk of collision and confusion.
We also expect that, when switched on, a new base station will scan its surroundings and can detect cells that are already present. Doing this, the new base station will avoid choosing a PCI that is already used by neighbouring cell.
Observation 1: gNB are expected to scan their frequency at switch on and identify neighbour cells’ PCI.
Based on this observation, PCI confusion or collisions may only occur in case of hidden nodes. In this perspective, it should be noticed that the hidden node probability for PCI confusion should be lower that the hidden node probability for case of channel access – since a gNB may be able to detect the PCI used by a neighbour cell even if the received power from the corresponding cell is below the ED threshold used for CCA.
2.2	SMTC / DMTC
We also expect that the SMTC concept from NR is adapted to NR-U for the discovery and measurement of SSB. This window will take into account the fact that LBT may block the transmission of SSB in downlink. Because UE will only look for neighbour cells within the dedicated transmission period, this further limits the risk of PCI confusion in synchronous network deployments, i.e. in cases the Radio Frame boundaries are the same for all cells belonging to the same operator. 
Observation 2: The time window that UE will use to discover cells will limit the risk of unwanted PCI to be detected.
2.3	ANR
NR Rel-15 already proposes ANR functionality, as described in [1]. It is possible for a serving gNB to ask a UE to retrieve the SIB1 of a neighbouring cell. The UE will report, among other information the NCGI and PLMN of the cell.
If a gNB is not sure about the identity of a cell that a UE reports, it can ask the UE to read the SIB1 of this cell and report its PLMN and NCGI. Doing this the gNB can determine:
· If the Cell belongs to the same PLMN
· What is the NCGI of the cell. 
And thus, distinguish from another cell with same PCI if any.
Observation 3: ANR will be available for NR-U and will help for PCI de-ambiguation.
2.4	Conclusion
We have listed legacy mechanisms that allow the gNB NR-U gNB to cope with PCI confusion and collision. Our view is that these mechanisms are enough to cope with PCI confusion and collision, thus we think that there is no need for new features for PCI allocation for NR-U at this point. Of course, if specific issues appear, some study will be necessary and specific solution may be needed.
[bookmark: _Hlk528843763]Proposal: No new mechanisms for PCI allocation, PCI collision and confusion are specified for NR-U in Rel-16.
3	Proposals
In this contribution, we made the following observations and proposals:
Observation 1: gNB are expected to scan their frequency at switch on and identify neighbour cells’ PCI.
Observation 2: The time window that UE will use to discover cells will limit the risk of unwanted PCI to be detected.
Observation 3: ANR will be available for NR-U and will help for PCI de-ambiguation.
Proposal: No new mechanisms for PCI allocation, PCI collision and confusion are specified for NR-U in Rel-16.
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